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{Tolyl compounds , i/e— 1.) 

2 -Tolaoyldi phenyl sulphide, 2:4-<Hnitro- 
(Mayeu), A.,i, # 262, 

Toluqniaoibenzein (Zu-dihydroxy-3:§. 
"^^kyl^pheivylxaiUhen^-ol), and its 
derivatives {K EHRMANN and Silzer) 
A -, i, 408. 

lolnquittoiptthalein, and* its derivatives 
(hEriRMANN and Silzer), A., i,^t07. 
°;Toluquinoneimine, amino-, nitrate 
(ritcARD), A., i, 66. 

Tohiresaziae (Heiduschka and Schel- 
; ler),^., i, 897. 

w *^yl ether, di- and tetmbiomo- 
\Cook), 731. • 

»*Tolyi methyl ether, 6-ehIoro-3-ammo-, 
and its acetyl derivative and 3:6- 
rfachloro- (de Vries), A., i, 29. 
sulphide dibromide and sulphoxide, 
2-bromo-, sulphide, Bulphide di - 
bromide, sulphoxide and sul- 
/ phone, 2:5-cftbromo-, sulphide, 
sulphide efrbromide, and sul- 
phoxide (Zincke and Frohne- 
berg), A., i, 315. 

P' T olyl disulphide, 2-amino-, and its 
> sulphate and acetyl derivative 
(riCHTER and Bernoulli), A., i, 21. 
^nsulphide (Holmberg), A., i, 165. 
tp-Tolylacetonitrile, ^-amino-, and its 
‘ salts, ^-hydroxy-, and p-nitro- 
(Barger and Ewins), T., 2256. 
^Tolylamino-Vanthrapyrimidone 
(Farbenfabriken vorm. F. Bayer 
ACo.), A., i, 445. 

^°/E^' arsen * 0U8 0I ide, 2-amino- 
(r ARBWEBKE VORM. MeistEK, LUCIUS 
It Pruning), A., i, 84. 

Iolyl-5-araimc acid, 4-aiuiao. (Benda) 
A., i, 148. 

2- and S-Tolylarainic acids, 4-amino-, 
and sodium salt of the latter (Faeb- 
IVEREE VORM. MeiSTER, LuOICS. 

It K6UNING), A., i, 531. 
j-Tolyaioimide (DiMROTHand Pfistf.r) 

i-Tolylbcnaylsulphone (v. Meyer), A, 
i, 316. 

i-Tolyl butyl and irobntyl kstonei 

i ig LCER0DT amJ Hambrecht), A., 

i-Tolyl-butyrio and t'sobntyrijaoids, and 
their amides (Willoerodt and Ham- 
erecht), A., i, 118. 

(WHEELEE 

?-Iolyl ii-ichloromethyl sulphide, and 2- 
a “ d f «°hneberg), 

c-TclyMiS-rffohlarnpbsp^liodnuium 
hydroiide and its "baits (WaLGEtioDT 

aijd Bouebt), A., I> 828, * 


I ( Tolyl compounds , Jfe=l.) 

;TclylfiimttEylcarbinol (Smirnoff), 

Tolyldimetbylcarbinol, o-hydroiv. 

(Goiluaomin), A., i, 477. 

lo-Tolyl-3:4dunethylpyrasole,5j;hloro- 

and its methiodidc (Micbaeus and 
Leo), A., i, 514. 

l <j Tolyl-8;4 dimethyl 5-pyraaolonc 

_ (Michaelis and Leo), A., i, 514. 
Tolylenediamine poisoning (Joannovics 
and Pick), A., ii, 435. 
pTolyletbylallylcarbinol (Grishke- 
witsch-Trochtmowsky), A., i, 108. 
fl-m-Tolylethylamine, 4-hydroxy, ’and its 
denvatives (Barger and Ewins) T 
2257 ; P., 248. '' 

d- and I-o-p-Tolylethylamine (Sten- 
berg), A., i, 241, 

y-Tolylethylsnlphone (v. Meyer), A., i, 
316. 

9-m-Tolylfluorene, ^-hydroxy-, and its 
acetate (Bi3trzycki and v. Weber). 
A., i, 743. " 

g ^-Tolylfluorene g-oarboxylie acid, p- 
hydroxy-, and lactones of o- and 6'- 
hydroxy- (Bistrzycki and v. Weber), 
A., i, 743. 

I 9-p(?)-TolyIfluorene-9'Carhoxylic acid, 

o-hydroxy-, lactone of (Bistrzycki 
and v. Weber), A., i, 743. 
o-Tolylglycine-fi-arsinic acid (Farb- 

WERKE VORM. MEISTER, LUCIUS, & 

Bruning), a., i, 84. 

o-TolylhydrazinomethylenemaloMc acid, 

ethyl ester (Michaelis and Ziesel), 
A., i, 513. ’ 

P- Tolylhydraxonemesoralylbiahydr- 
axonetoluene-p-azoacetoacstic acid, 

ethyl ester (Bulow and Bozenhardt). 
A., i, 206. 

^ ^^yWeneanthranilic acid { Wolf), A. , 

p- Toly lim ino;; - c hloropheny 1 -p- chloro - 
styrylmethane, isomeric forma of, and 
their picrates and hydrochlorides 
(hTKAUs and Ackermann), A., i, 242. 

° a ^.i'T°Iylmenthylben 2 ami dines, 

and their hydrochlorides and platini- 
chlorides (Cohen and Marshall), T., 
331. 

Tolyl- 4-mercaptan sulphate, 2-amino- 
(Fichter and Bernoulli), A., i, 21. 

^'Tolylmethoxymethylthiocarbamide 

• (Johnson and Guest), A., i, 730. 

1 ^-“lethylpyrasole, 4-bromo- 
(Michaelis and Kading), A., i, 516, 
p-Tolylmethylaulphoue (v. Meyer), A., 
ij 316. 

Lji-TcIyI.5.in,thyl.l:2 : 3 ; 4.tetraKil9 

(Dimroth and de Montmollin), A., 

i, 899. '* * 



INDEX OP StWEcTS, 


{Tolyl cmpounds, Me si.) 

1 2 ^Tolytaaphtha triazole (Charrier), 

5- ^-Tolyl-tf-naphthaw^triazoles (Mor- 
gan and Bkamley), P. , 'J31, 

^-Tolti-^-naphthylamine, thio- (Acker- 
ma!H0, A., i, 728. 

;>-Tolyl-l :2-naphthylenedia2oii*ine8. See 

8-^-ToIyl-^-naphtbaisotriazoles. 
/j-Tolyl-a-naphthylmethylcarbinoI 
(ScHURAKOVSKY), A., i, 169. * 

a-o- and f-Tolyloxypropane, 7-chloro-A- 
hydroxy-, and their phenylqrethanes 
(Boyd and Marle), T., 1790 ; P., 208. 
juTolylpropyl- and iso-propylcarbinols 
(Grishkewitsch-Trochimowsky), 

A., i, 109. 

T'-Tolyl propyl ketone, and its pheHyl- 
hydrazone (Willgerodt and Ham- 
brecht), A., i, 118. 

1-o-ToIylpyrazole, 5-chIoro- (Michaelis 
and Ziessl), A., i, 513. 
l-o-Tolyl-4-pyrazolone (MrcHAELls and 
Ziesel), A., i, 513. 

/>-Tolylpyrnvic acid, a$-dicya.no-, ethyl 
ester and derivatives (Wislicexus 
and Penxdorf), A., i, 5bU 
^•Tolylquinoxanthenol, chloride hydro- 
chloride (Gomberg and Cone), A. ,i,56. 
^-Tolylsulphone-p-tolylanlphoxyethane 
(Fromm and Raiziss), A., i, 554, 
9-^-TolylBnlphonylcarhazole (Cassslla 
& Co.), A., i, 775. 

0- Tolylsolphoxidoacetic acid, ?>-chloro- 
(Farbe.ywerke vorm. Meister, 
Lucies, & BrOning), A., i, 379. 

1- j>ToIyM:2:3;4-tetrazole (Dimroth 

and de Montmollik), A., i, 898. 

6- 0- and ^>-Tolyl/3i»- and o-wi-tolyl- t 
thiosemicarbazidee, and their a-wi- ' 
nitrohcnzylidene derivative (Busch 
and Reinhardt), A., i, 76. 

^-Tolylvalerio and isovaleric acids, and 
their amides (Willgerodt and Ham- 
BRECHT), A., i, 118. 

p-Tolylxanthenol, and its chloride and 
peroxide (Gomberg and Cone), A., i, 
56. 

/vTolyl-p-xylyloxamide (Suida), A., i, 
665. 

Tomatoes, colouring matter of (Will- 
statter and Escher), A,, i, 330. 
Tortoise, gas exchange in the lungs of 
(Keogh), A., ii, 512. 
heart. See under Heart. • « 

liver. See under Liver. 

Toxic action of dissolved substances, 
kinetics of (Paul, Birstein, and 
Beuss), A., ii, 1098, 1099. 

Toxicity of salts towards green leaves 
(Maqlucnne and Demoussy), A., ii, 
801. 


Toxins and anti-toxins, effect of, on 
surface-tension (Bertolini), A„ ii, 
987. 

and antitoxins, influence of, on the 
oxidising .and reducing capabilities 
of the tissues (Pitini), A., ii, 631. 
ToxolecithideJ (Morgenroth and 
Kaya), A., fi, 641. 

Trane andine tunnel, radioactivity of the 
rocks of the (Fletcher), A., ii, 677. 
Transport numbers. See under Electro- 
chemistry. 

3 A : a-Trfacetoxy acetophenone 

(Voswinckel), A., i, 43. 
Triaeetylgallio acid, action of alcoholic 
.ammonia on (Njebenstein), A.,i, 487. 
Trial kylacetophen onesj and their decom- 
position by sodauude ( Volmar). A., 
i, 393. V : . 

action of organo-maguesium derivatives 
on (Lucas), A., i, 378. 

Trismylamine ferriehloride (Scholtz), 
A., i, 96. 

Trip-anisylamine, inbromide and tri- 
bromo- (Wieland and Weckeb), A., 
i, 243. 

Trip anisylcarbinel, chloride hydro- 
chloride (Gomberg and Cone), A., 
i,58. 

p-Triazenoben*oic acid, ethyl ester and 
its derivatives (Dimroth and Pfister), 
A., i, 904. 

Triazena (Dimroth and Pfister), A., 
i, 904. 

w-Triazcgallacetophenone (Barger and 
Ewins), T., 2260. 

Triazo-gronp (Forster and Muller), 
T., 126, 1056; P., 4, 112; (Forster 
and Judd), T., 254 ; P. , 28 ; (Forster 
aDd Newman), T., 1360, 2570; P.. 
19/, 322. 

Triazoacetophenone, and its derivatives 
(FbRSTER and Muller), T., 140. 
^-Triaaobenxaldehydephenylhydijizune 
.(Forster and Judd), T., 260. 
/>Triaxobenz-ani£-and syn-aldoximes and 
methyl ether and benzoyl derivative 
ofthe former (Forster and Judd),T., * 
257 ; P., 28. 

o-Tri&zobenzonitrile (Forster and 
Judd), T., 262. 

^Triazobdhzylidene-p-aminophenol 

(Forster and Judd), T., 260 ; P., 28. 

. a-Triazoethane, S-bromo-, 0-chlor®-, and 
0-iodo-. See Triazoethyl bromide, 
chloride and iodide. * 

Triazoethyl bromide, chloride and iodide 
(Forster «and Newman), T., 2576: 
P., 322. 

a-Tri&zoethylacStoacetic acid, ethyl 
ester and its seiticarbazone (Forster 
jad Newman), <1. 1365 • P., 197, 
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8-Triazoethyl ether (Forster and New- 
man), X, 2579 ; P., 322. 
Triazoethylene ( vinylazoimide ), prepara- 
tion of, and its dibromide (Forster 
and -NewmaA), T., 2574 ; P., 

< 322. 

Triazole from azoimide (Dimroth and 
Fester), A., i, 645. f 
l:2:3-Tria*ole, synthesis of derivatives 
of (Oliyeri-MandaiA and Cop- 
pola), A., i, 593. 

5-fcydroxy-, derivatives of. (Curtius 
and BockmOhl), A., i, 786. 
l;2:4-Tria*ole, diazo-derivatives of(MAN- 
OHOT), A., i, 442. 

1:2:3 Triazole- 1-acetic acid, 5-hydroxy-, 
bydrazomum salt of (Curtius and 
Welde), A., i ; 787. .j 

l:2:3-Triazole-l-acetylglycinehydrazid'e, 
5-hydroxy-, and.’, its. salts and ben- 
zylidene derivative ’ (Curtius and 
Callan), A.; i, 788. 

l^iJ-Triazole-l-acetylhydrazide, 5- 

hydroxy-, and its salts and derivatives 
(Curtius and Welle), A., i, 787. 
l:2:8-Triaeole-4-carboxylic acid, 5-hydr- 
oxy*, ethyl es^erapd amide (Dtmroth, 
Aickelin, Brahn, Fester, and 
Mercklb), A., i, 518. 
l-(2':4':5'-)Triazolyl-2:5-dunethylpyr- 
role-3:4-dicarboxylic acid, *thyl ester 
(Bulow and Haas), A£, i, 80. 
a-Triazomethylacetoacetio acid, methyl 
and ethyl esters, and semicarbazone of 
the latter (Forster and Newman), 
T., 1363 ; P., 197. 

Triazomethylcarbamide (Forster and 
MOller), T., 1065 ; P., 113. 
Triazomethylcarbimide (Forster and 
MtiLLER), T., 1061 ; P., 112. 
l:3-Triazo-7:0'-pyrimidin®. See ‘ 

Benztetrazole. * 

Tribenzoylphloroglucinol, dimethyl and 
diethyl ethers (Fischer), A., i, 240. 
Tribei^ylatannic hydroxide, anti broimjjta 
(Pfeiffer, Lehnhardt, LuftjS- 
stei^er, Prade, Schnurmann, and 
Truskier), A., i, 724. 

* Tribolnminescence (Vernadsky), A., ii, 
1018 ; {v. Ostromisslensky ; Lin- 
dener), A., ii, 1019. 

Tritfutylamine ferrichloride (Scholtz), 
A., i, 96. 

“Trisflc-hutylic alcohol,” and the corre- 
sponding ketone with its semicarbazone* 
(Guerbet), A., i, 149. 
TridamphorylBtibine chloride (Morgan, 
Micklethwait, and Whitby), T., 
v 35. 

Tricarballylic acid, ethyl ester, conden- 
sation of, with ethyl ^oxalate (Gault), 
A., i, 487. 

• xcvm. ii. 
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3 :4 : 5-Tricarboxypyra£oUne - 5-acetic 
aoid, ethyl ester amide-imide, and its 
oximino-derivative (Darapsky), A. 
i, 430. 

Tricycleneearboxylic acid. See Dehydro- 
camphenylic acid. 

Tridecylanifrine, and its derivatives (Le 
Sueur), T., 2440 ; P., 290. 
TridiphBnylmethyl. See Triphenyltri- 
phenylmethyl. 

Triethylamine, oxidation of (Juan), A., 

* i, 98. 

ferrichloride (Scholtz), A., i, 96. 
Triethylammoninm iridi-chloride and 
bromide (GuTBiERand R iess), A., i, 
97. 

platinibromide (Gutbier and Baurie- 
; ^ del), A., i, 12. 

‘ Tififolianol and its acetyl derivative 
(Power and Salway), T., 249; P., 
20 . 

Trifolin (Power and Salway), T., 239 ; 
P., 20. 

isoTrifolin (Power and Salway), T., 
244 ; P., 20. 

Trifolitin and its acetyl derivative 
(Power and Salway), T., 240; P., 
20 . 

Trifoliwfn 'incamatum, constituents of 
the flowera of (Rogerson), T., 1004; 
P., 112. 

Trifolium prateme (clover) flowers, the 
constituents of (Power and Salway), 
T., 231 ; P., 20. 

l:2:3-Triketoq/cZohexanetriphenylhydr- 
azone (Borschb), A., i, 178. 
Triketohydrindene, hydrate, and its de- 
rivatives (Ruhemann), T., 1446, 2025 ; 
P., 196, 235. 

3:4 :5-Triketo- 1 -methylcyriohexanetri- 
phenylhydrazone (Borsche), A., i, 
179. 

Trimercuriacetic acid, dichloromono- 
f hydroxy- (Hofmann and Kirm- 
rf.uther), A., i, 17. 

2:4:5 Trimethoxyacetophenone (Reig- 
rodski and Tambor), A., i, 578. 
2:3:4-Trimethoxvbenzaldehyde (Barger 
and Ewins),T., 2258. 

1 :2:5-Trimethoxybenzene, 4-bromo-, and 
dibromo- (Fabinyl and Sz6ki), A., i, 
838. 

2':4:0'-Trimethoxybenzophenone (Tam- 
bor and Schurch), A., i, 559. 
2:4:5-Trimethoxybenzoylacetophenone 

■ (RrkJrodski and Tambor), A., i, 

578. 

2' :4' :5'-Trimethoxy- 1 -henzoylcoomarone 

(Reigrodski and Tambor), A., i, 

579. 

1:3: 5 -Trimethoxy- 1 -bromo acetylbenzene 

(Dumont and Tambor), A., i, 579. 

98 
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2:4:5 -Trimethoxy&alkone, and its di- 

bromide (Reigrodski and Tambob), 

A., i, 578. 

2'- hydroxy-, and its derivatives (Reig- 
rodski and Tambob), A., i, 578. 

5 : 3':4'-Trimethoxy-2- c innamoylphen oxy 

‘ acetic -acid and its ethyl eater (Abb- 
on and v. Kostanbcki), A., i, 
631. . * . 

Triraethoxyphenanthrene, and its piers te, , 
amino-, and its hydrochloride, $nd ' 
hydroxy- {Pschorr and Rettberg), I 
A., i, 424. 

Trimethoxyphenanthrenecarboxylio 

acid, ethyl and methyl esters, and de- 
rivatives (Pschorr and Rettberg), 
A., i,424. 

2:4:6-Trimethoxyphenyl 3:4-dimethoxy- 
styryl ketone, synthesis of (Tutin and 
Caton), T., 2067 ; P. 22S. 

3;4:5-Trimethoxyphenyl methyl ketone, 
and its derivatives (Mauthnek), A., 
i, 681. 

2:8:4-Trimethoxy-d-phenylpropionic 
acid, and its ethyl ester (Barger and 
Ewins), T., 2259. 

2:8:4-Trimethoxy -^-phenvlpropionyl- 
hydrazide, hydrochloride (Barger and 
Ewins), T., 2260. ' 

5:3':4'-TrimeUioxy-2-8tyrylconmarone 
(Abelin and v. Kostanbcki),, A., i, 
631. 

2:4:6-Trimethoxytolnen0 (Luff, Perkin, 
and Robinson), T,, 1137 ; P., 133. 

Trimethylacetylpjnruvic acid, and its 
ethyl ester and copper salt (Cou- 
turier), A., i, 362. 

Trimethylamine, alleged occurrence of, 
in urine (Erdmann), A., ii, 792. 
pl&tinichloride and periodide, and their 
use in the separation of, from di- 
methylamine (Bertheaume), A., i, 
365. 

Trimethylamine oxide, perchlorate (Hof- 
mann, Roth, Hobold and Metzleh), 
A., i, 818. 

y- Trimethylammo-jS-hydroxy butyric 
acid, synthesis of, and its ethyl ester 
and other derivatives (Engeland ; 
Rollett), A., i, 824. 

Trimethylammonitun perchlorate (Hof- 
mann, Roth, Hobold, and Metzleh), 
A., i, 818. 

iridi-chloride and bromide (GutbieR 
and Riess), A., i, 97. 
platinibromide (Gutbier and Baurie- 
del), A., i, 12. 

Trinjethylamylammonium, e-benzoyl- 
amino-iodido and platinichloride 
(v. Braun), A., i, 820. 

4:fi:0-TrimethyM :2:3;7: 9- benzpentazole 
(B&low), A., i, 81. 


2:4;8-Trimethyl-l:3:7:9-benztetra*ole 

(BUlow and Haas), A,, i, 203. 
4:5:6-Trimethyl-l;3:7:9-benztetH*oIe 
(Bulow and Haas),, A., i, 80. 
2:4:6-TrimethyIbeB,zyl bromide (CarrE 
A., i, 620. 

Trimetbylbrompethyl perchlorate (Hoi 
mann, RotHuHobold, and Metzleh 
A., i, 818. 

l^:2-Trimetbyl-3-wbatyrylcych)nen- 
tauel-carboxylic acid, methyl est 
(Shibata), T., 1244 ; P., 142. * 

1 :3:7-Trim8thylcaffolide(BiLTZ), A. t i,52 
Triajathylcarbinol, cryoscopic, ebulli 
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which becomes of mcreaging.r)imp<>rtanee as the hydration 
diminish®, 

Simnuof^l.^lt has been« found possible to construct visco- 
meters in which tho flow of liquid is so slow that, for solutions whose 
viscosity differs little from that of water, Poiseuille’s law is obeyed 
with an erroflprnot more than one part in 10,000. The methods 
used in testing the viscometers are described. 

2. A correction has been introduced for the variation in surface 
effects when different liquids are used in tie viscometer. 

3. Determinations of density and viscosity have been carried out 
with lithium nitrate solutions at 0°, 18°, and 25° over a large range . 
of concentration. 

4. The formula of Griineisen is found not to represent the 
phenomena of dilute solution. 

5. A method of calculating the viscosity of salt solutions from 
their hydration numbers, or vice versa, has been described. The 
application of -hhis method to the viscosities of lithium nitrate 
solutions at 18° gives results consistent with the estimates of ionic 
hydration made by other observers. 

6. The application of tho method to other salts ia discussed. 

I am greatly indebted to Mr. D. H. Nagel and Mr. H. B. Hartley 
for much valuable advice and encc uragement during the progress 
of this work. 

Physical Chesistky Laboratory, 

Balliul and Trinity Courses, 

Oxford. 


CCXII . — Triketohydrindene Hydrate. 

By SieofbIED Ruhejiann. 

In a recent paper (this voL, p. 1438) it was shown that the condensa- 
tion product of a-hydrindone with p-nitrosodimethyIaniline,on treatment 
with dilute < sulphuric acid, decomposes with the formation of trikelo. 
hydrindene hydrate. Its formula was represented thus : 

°A<co> c (oh)3- 

according to which the elements of water are united with the 2-ketonic 
group of triketohydrindene. There cannot be any doubt as to the 
correctness of this formula, because the union of water with any 
other ketonic group of the triketone would produce a coloured 
VOL. XCV1L g B 
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■ stare formula t» the fact -thtit the hydrate, 
phosphorus pentachtoruJe, is transformed into the ' 

cUoii>-l r3*dlketohydru}defie, 0,H 4 '^^^ , 001 r - ' Tiiketohythtsdene 

also forma additive products with other substances, each as guanijine 
or oenzamidwe, which are colourless, and therefore are to he reprc 
seated by formal® similar to that of triketohydrindene hydrate. 
The hydrate further reacts with . hydrogen cyanide to yield, ^he 

A -closer study of the remarkable behaviour of potassium hydroxide 
towards the hydrate which was described previously (Joe. ciX., p. Ididj 
led to the following result. The reaction proceeds in three distinct 
phases, which are indicated by ooiour changes. On the addition of 
the alkali to the crystals of the hydrate, they turn yellow and then 
dissolve to form a yellow solution; this subsequently becomes blue, 
even at the ordinary temperature, if the alkali is concentrated. The 
blue colour, however, is very fugitive, and disappears on dilation with 
water to yield a colourless solution. On using dilute potassium 
hydroxide (about 15 per cent.), the blue colour does not appear unless 
the temperature is raised immediately after the addition of the alkali 
to the hydrate. The colourless alkaline solution, which represents the 
last phase of the reaction, contains the potassium salt of e-carboxy- 
mandelic acid, C0 s H-C e II ( '0H(OH)-G'0,iI, because, on tr^ttnent with 
dilute sulphuric add, it yields phthalidecarboxylio acid, 

^°^>CH’CO s H. 

The formation of this acid leads to the conclusion that, under the 
influence of the alkali, the five-carbon ring of triketohydriudene 
ruptures with -the formation of phenylglyoxatorcarborylic acid, 
COjH-CjH^CO'CHO, which finally undergoes the change to phthalide- 
carboxylic acid, This behaviour resembles in every reBpect the 
change which, by the action of alkalis, phenylglyoxal undergoes to 
mandelic acid : 1 ; 

C„H s *CO-CHO 

The result arrived at in examining the behaviour;?! triketchjdrin- 
dene hydrate towards potassium hydroxide stij^P)S^jiti| view which 
was expressed before (loo. oiL) concerning the prodaotbf ,tbe action of 
ammonia on the tnketone. The formation ofph»nyl|^JBli|h<watboxyii<! 
acid is to be regarded aa the first change «f 



mi 

S from the 

.*!% re“?^jfh'<ih to 
JffiS? cdtjtejtlkahna eolation 
^esday lwM ite fcto’Sr, passes Into the Ml 
■ ta&nfSF* k* 1, - is, therefore, only - from analogy to the 
c a,angea .i^ tlie_ : <likefopyrroliae8 and the impounds with similar- 
structure ^MergO. ojr treatment with alkhl'jg^Ktt ft view can be 
expressed ' Concerning the nature of the tfitie product. The blue 
solution which, for example, diketodiphenylpyrroline yields with 
potassium^ KydtmSSe was explained (Trans., 1909, 95, 984) by the' 
change, into its tautomeric forip ; 

CPh ^CO -• OPh =: C-OH . 

CPh-NH-00 CPhlN-OO ’ 

which contains a phenolic group and has an (Mjuinohoid' structure. 
A similar arrangement may be assumed to exist in the potassium 
compound which is formed in the second phase of the a«$on of the 
alkali on triketohydrindene hydrate. Accordingly, phenylglyoxal o- 
■carboxylic acid, which is first produced, undergoes ring formation, 


thus 


OO-CHO 



ry C(0H V 

V^qoH)/ 

in which, also, phenolic groups are associated with an o-quiflonoid 
structure. A substance with this.fionstitution may be supposed to 
yield blue salt* with aU^i*. Then, like the (wrrape^dfog. Salts 
of the diketopyrroUnes, are unstable, and, on dilation k wit|Wftter, 
are transformed into the salts of <H*rboxymandelie acid : 


/y c <° 





.(OH)-CO,H‘ 


The further study of triketohydrindens hydrate led "to results which 
appear to be of great interest. It was foundlhat a deep bfee oblouX 
isqpoduced on warming * mixture of aqueous solutions of this com- 
pound and an. aliphatio or an aliphatuoaromatio^amineseid .which 
contains the amine^roop fa.the ideMfo. Asrahewh belpw, This 
reaction has beefl successfully applied to a number of a-amino-adds, 
but as yet only two MMteMfck hare been tested, and. (die* were 
found to differ markedly from&e a-amino-acids in jthde.behaTioaf 
towards the triketone, because with them the colou^fh^Bim takes 
place less readily, and in the case of /Jamino-jS-phenyipropionio add is 
far less intense than wIMk ^terreeponding a-amino-adds. No 

6 B 2 
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liotrevar, f is produced by the tfifcefconc m solutions of 
«qm&tic _^jpic(>-adda which amtam the amino-group in the nucleus, 
nor does it occur with substituted amino-acids, such arphenylgiyeine 
or bippuric acid. ‘Oh the other hand, triketdhydrindene hydrate ^ives 
a blue reaction with peptone, and this fact in the light of the results 
indicated above leads to the conclusion that in the peptones, compounds 
Occur which contain the free amino-group of amino-acids. 

The same coloration is produced in normal human urine on warming 
it with an aqueous solution of the reagent. This behaviour agrees with 
the observations of Abderhalden and Pregl [Zeitsch. physiol, Chom. t 1905, 
46 , 19 ; seealRO Abderhalden and Schittenhelm, ibid., 1906, 47 , 1396), 
according to which the urine contains a protein-like substance. The 
authors showed that it does not contain free amino-acids, but that these 
are formed from it on hydrolysis. 

Experimental. 

Triketobydrindene hydrate was prepared in the manner described 
before ( toe . cit.) by warming slightly the product of the action of ( 
p-nitrosodimethylaniline and a-hydrindone with dilute sulphuric acid ; 
its extraction from the dark solution which is formed, is more con- 
veniently effected by ethyl acetate than by ether on account of its 
greater solubility in that solvent. 

Additim Product of Triketohydrindene with Guanidino, 
C 6 H 1 <^®>C(°H)'NH- C ( : NH)-HH, 

This is formed by adding triketobydrindene hydrate (Tgram), dis- 
solved in water, to an aqueous solution of guanidine, obtained from its 
chloride (0 6 gram) and the calculated quantity of potassium hydroxide 
The mixture tarns red and soon deposits a colourless solid, which 
is insoluble in water, alcohol or benzene; it does not melt, but 
begins to darken at about 190° and dually becomes black: 

0*2015 gave 0*4045 C0 2 and 0*0740 H s O. C“ 54*75; H»4*08. 

0*1945 „ 32*6 c.c. Nj at 20° and 754*5 mm. N = 19 02. * 

Ci,H e O s N, requires C - 54*79 ; ,H = 4*1 1 ; H = 19*f8 per cent. 

On heating the compound with water for some time, slight decom- 
position takes place, and a small quantity dissolves to yield a red 
solution. 
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Additive Product?/ Triketohydrindene. vriih Senzamidine, 

C 4 H 4 <^>C(OH)-NH'C(C,H i );ra. 

This is prepared, in a similar way $ the former substance, namely, 
by adding sodinm carbonate -to the mixture of triketohydrindene 
bydrate.(l'2 grams) and beUzamidine hydrochloride (1 gram) dissolved 
in hot water. A white solid is soon precipitated, which is insoluble 
in water; it is sparingly soluble in boiling alcohol, but does not 
separate from the solution without the addition of water, when 
colourless prisms are formed, which darken at about 200" and' decompose 
at 229 — 230° with evolution of gas : 

0-2011 gave 0-5050 CO, and 0-0805 5,0. 0 = 68-49; H = 4 44. 

0-2051 ii 17-8 c.c. N, at 17° and 762 mm. N = 10-10. 

CjjHjjOjK, requires 0 = 68-58 ; H = 4‘29; N= 10-0 percent. 

This substance is insoluble in sodium carbonate ; it is decomposed by 
hot potassium hydroxide with the formation of benzaldehyde. 

Additive Product of Triketohydrindene with Hydrogen Cyanide, 

C « fI ‘<CO> C ( OH )' OK - 

Whilst the additive compounds mentioned above are fairly stable, the 
cyanohydrin, which triketohydrindene hydrate forum with hydrogen 
cyanide, is readily decomposed. It is obtained by mixing the triketoDe 
hydrate (0 5 gram), dissolved in water, with potassium cyanide 
(0 5 gram), and then adding dilute hydrochloric acid to the deep red 
solution which is produced; The colour disappears and pale brown 
needles separate which sinter and darken at about 120°, and at 148° 
melt with evolution of gas. The compound dissolves in boiling water, 
but at the same time decomposes. For analysis, the crystals formed 
in the reaction were washed with cold water and dried in a vacuum 
desiccator over sulphuric acid : 

0 2053 gave 13-8 c.c. N, at 18° and 749 mm. K = 7-64. 

C 10 H 5 O,N requires K = 7-49 per cent. 

Action of Phoiphorve PentaMoride on Triketohydrindene Hydrate. 

Qn mixing the triketone hydrate (1 mol.) with phosphorus penta- 
chloride (2 mols.), no reaction takes place at the ordinary temperature; 
at 100°, the mixture evolves hydrogen chloride and, assumes a red 
colour, which is probably due to the removal of water and the formation 
of triketohydrindene. The action proceeds more readily if phosphoryl 
chloride is used together with phosphorus pentachloride ; on warming, 




produo^,JwjIrt l ji' , 'i»l<raiJa&a substnijp remains 
iareadtlysoliihle in .hot 4ila%'i«oho5, and, on 
colourless plates,, /The yield,M poor jawing toths fortaati0tt,;0ti?tb 
yellow by-product,, The compound was wenttSod as 2:2-dieh3oru;H3-d 

ketohydrindene, C fl H,<CCC>CCl J1 by the melting point, 12j|iyTl96' 


and »$« chemical behaviour (compare Zincke and GerlaBdj ^ffjj ljfiS, 

21 , 2390 ). 


Formation bfPhthalidecarbozy}ic Acid from TrihetohydrincUnc Hydrate, 

, The action of potassium hydroxide on the triketone hydrate waa 
described in a previous paper (this vol., p. 1448) and mote fully 
on p, 2026. It was stated that the final phase ot the reaction yields 
a. colourless 'solution. , This, when treated with an excess of dilute 
sulphuric acid and digested on the water-bath for an hour, contains 

phthalidecarboxylic acid, ?L^]>CH’C0 2 H. It is isolated from the 

acid solution by extraction with ether, and, on evaporation'of the 
ether, is left as a white solid. This readily dissolves in hot water, and,- 
on cooling, crystallises in colourless plates melting at 160 — 161°, The 
yield is almost theoretical. - (Found: C = 60-70; H » 337. Calc., 
C-60'67; H«=337 percent.) 

The oompound is identical witlf the acid which Zincke (Her., 1894, 
27, 743), in the course of his researches- oo the aolioa of bleaching 
powder on quinones, obtained from monochloro /l-naplkj^nquiiici e 
as wel{ as from woconmarincarboxylio acid.,’. 


Action of TriketohydrindmeKgdratt on Ammo-aeidi. 

yOn mixing a slightly wanned aqueous solution of triketobydrindene 
hydrate and glyoine, an intense blue colour develops immediately, and, 
after a short time, a dark solid separatee, The Sat SSj behaviour is 
shown by all the a-amino-acidy which I have beefiible to obtafb; 
general of ^ them I owe to the kfodness of Sopfens, whom 
I have also to thank for the interest he took in t ihe progress of 
the work. The reaction has been applied to alanine, valine, 
leucine, tyrosine, to a-amioo-/3-phenylpropionic, aspa^tie,'and glutamic 
adds, to tryptophan and cystine. Owing to , ! the-‘|art J tint the 
latter compound is sparingly soluble in water, it'cssiet be boiled 
with a solution of the triketone hydrate; in; base* 
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tno-aeids. Of the £-amino-acyis only, two hero been, 
tested, namely, |8-aminopropionio acid and /J-amino-jJ-phenylpropionio 
acid. The latter, which waa prepared aocording to Posner’s directions 
( Btr ., 1903, 36, 4313) by the action of hydroxylamine ,on eionatnie 
acid, differs remarkably from its isomeride, a-amine-/3-pkenylpropaonio 
acid, in its trihaviour towards triketohydrindene^ydntte ; no colour 
is produced on mixing the reagents dissolved' in hot water. A faint 
violet coloration, however, develops if the solution is lyiiled for’ some 
time ; on tha other hand, the corresponding aamino-aeid readily reacts 
with the trihetonio le^topound to yield a deep> blue, colour, The 
difference between a- and /3-aminopropionic acids in their behaviour 
towards the reagent, although not so striking as with thwifarmer 
isomeric acids, is yet apparent, especially as regards the rapidity of 
the reaction, which in this case, also, is greater with the o-auii no-acid. 
It is, however, necessary to examine a larger number of the /i-amino-. 
acids before, by means of the reagent,- U'%enei*t distinction between 
the two groups of amino-acids can be established. JjTeither phenyl- 
aminoacetic acid (phenylglyeine) '--ffbr hippuric acid yield a coloration 
with the triketone hydrate, even on boiling the aqueous solutions of 
the mixture fy-and this result indicates that the reaction depends on 
the amino-group of thsf jtxnino-acid being intact, Aromatiq amino- 
acids which oontain the' amino-group in the nucleus, for example, 
o-aminoberaoic acid, also do ^ respond to th#test. y, ... 

The chemical nature of the' colour reaction has not yet been 
ascertained, but experiments in this direction are already inprogress, 
and will be recorded shortly, 

University Cttrmioai. Laboratory, 

Caubxidgx. 
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CCX11L— jf7;« Vapour Pressures am^^keudar 

£ Volumes of the Mercuric Halides and- ^thffRdci- 
tions between Atomic Volumes of Elements l^fore 
and After Combination. 

By Edmond Bktoqes Budhall Pbideacx. 

The present investigation has the aim of comparing the Volumes of 
(liquid elements with those of their liquid compounds; As com- 
parison temperatures the boiling' points under atmospheric of other 
equal pressures have been retained. The results ,of Young and 
others show that at vapour pressures below ode atmosphere it is a 
matter of indifference whether equal pressures or corresponding 
pressures are chosen for the above comparison. The procedure of 
finding atomic volumes at the boiling point is too well known to 
need description. It has been departed from in several particulars. 

(1) No attempt has been made to tabulate difference of molecular 
volume, the ratios only being compared. ' 

(2) No experimentally inaccessibly atomic volumes, such as those 
of carbon and hydrogen, have entered into the calculation. 

(3) The effect of structure on the molecular volume has been 
as far as possible eliminated by considering only simple compounds, 
in which there is not more than one multivalent element. 

The term atomic or molecular volume at any pressure is used 
throughout to denote the total volume occupied by the gram-atom 
or gram-molecule liquid at such a temperature that its vapour 
pressure is tha^spegified. Under these conditions the ratio between 
the specific volumes at. for example, ,760 and 200 mm. pressure is 
a constant for liquids which are not associated or dissociated. 

For example, K for C « H « 1 050 > PC, s 1 ' 050 - 

C 2 H t Br 2 1'048, 0 2 1048, HCl i'049. instances could be multiplied. 

Assoqifited-and monatomic liquids : H„0 1'030, CH s 'C0 2 H 1041, 
Hg 1'012, A 1014 (760^400), the' normal value for this pressure 
interval being 1'028. 

These relations may be connected in the following way with 
theories involving the conception of ’'’eo-vplume.'’ The term is 
Used throughout as generally to mean the volume through which 
the molecules have motion relatively to one another, sometimes* 
called “free ether,” as distinguished from the “bound ether” or 
interatomic space, which, together with the volumes of the atoms 
themselves, makes up the “ 6 ’’ of van der Waals’ equation 
(Clausius) which no other atom can penetrate. 
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jfow, if we imagine ; an' ideal and; sormd liqhid expanding from 
the condition in which the tjfcolume is zero (whicb^jps'will he shown, ' 
is probably nob in most cases —273°), the vapour ^pressure will 
"increase qjtthd same time, and, fince the pressure is a functiop/of the 
temperatdre .and the increase of co-volume also a function' of the 
temperature, _ the increase o% co-volume may be expressed as a 
function df the pressure. 

Thus^if Vp and V„ are the volumes of liquid at “p" and zero 
pressure : * j ■■ 

<j,(p)y„ being therefore the coWnmmat “ />.” 

For another liquid, also expanding between “ o ” and “ p ” : 

»V=fy[i +<*>)]„. , 

At a higher pressure, »p,, the volumes become F 0 [l +$p,)] and 
1V[ 1 -t-^’(Pi)] respectively. . , 

But as -shown above, in the case of normal liqnids : 

■ " ^i+<tfp,)] fVIi+bM). 

y*\ **m~ v°[' +*(?)]’ ; 

that is 


. _ r iLL+>'(/>)] 

. t F o[ 1 + ^(Pl)] Po[l 

Therefore <f>(p) and <j> = <f>\ v ' ; ■ ' 

(1) The increase of co-volume is the same function of 11 p” for all 

these liquid *. Assuming that the same laj? of expansion holds down 
to the lowest, and eventually, ‘zero pressure : *'». * ' ^ 

l»[l + b(p)J -‘ 3 .e> * . t- 

(2) The co-volumes !><£(/)) and F 0 b(g) at any pressure are 
proportional to the actual Volumes of the molecules F v and K„.- 

(3) The ratios between the volumes Qf the liquids at equal vapour 
pressures are equal to the -ratios between Jhe^actual volumes of the 
molecules. * ■ . 

As soon as the vapour becomes so dense that' the specific m||pcular 
attraction begins to have an effect in thatr'jjhase, the nature of the 
relation between increnie-hfs: of vapour pressure" and volume will 
pfobably change, and <f>(p) take another form. By taking this into 
account, Mills {J. Physical Chem., 1902, 6, 209;’ 1904, 8, 383, 593) 

has deduced th? formula ^ = constant for a series of normal 
v <d - $D‘ ' 

liquids at different temperatures (g= inner heat of . vaporisation of 
1 gram liquid ; d and D = densities of liquid and vapour). This equa- 
tion holds up to the critical temperature. It can he shown that at 
temperatures so low that JJJ may be left out of account compared 
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with [}d (considerably Mov 

'pressure), MiUt&eqnation tt^eeterflijptodB to the regularity men 
tiohed above, for consider trolfqsfas, ii nil If tt fjmjrMli^iifu, 
Pand P, and let Q he the total mofoular latent heatof'^apatteiaiton* 
• and P the gas constant, To the values of P,T,Q and if lei -the 
two liquids assign the symbols : ‘ ' 

' "p r A TbVj d’B 

P Ta Tt Q a Qb d A ii 
Then for each liquid, by Mills’ formula: ®-< ? 

Q - PP l/d ] ' ^i\ «* 

■Q’-Kt-i/d 1 , ''T 

Multiply by TiT: 

QjT-n ‘jr^r * . ' ,« v 

Q'iT ~R ji T ' ‘ ' ' h ■ 

Divide equation (2) for A by (2) for 2? : 

'iMkjTA-B Q'bIPb-R 7 dTAs Ta-T„ 

~ '^QilTi + B* Q'JT A- R*V djrB-Tj.ru 
But for normal liquids: 

Qa Qb . 

Also ^~^+c(rj-Tj), 


where " c ” is very small, not greater than 0 0005 for the most 
dissimilar liquids : therefore 



This relation can only be deduced from Mills’ formula at tem- 


peratures at which the density of the vapour may be neglected. 
A recalculation of the constant (Mills, J. Physical Chcm., 1909, 
13, 512) has proved that the formula holds with the greatest 
accurjjjiy in this region. 

The assumption, then, that remains constant down to the 
lowest preasure k in accordance with the above theory of molecular 
attraction, and with the facts of expansion down to the lowest 
vapour pressure at which liquid voljjmes have been compared. 

The volumes at zero pressure could be found by. extrapolation 
if the pressures were known with sufficient accuracy. ^The laws <# 
expansion of liquids lead to an ideal state of zero co-volume for a 
perfect liquid, just- as the laws of expansion of gises lead to the 
state of an ideal gas at the absolute zero. ' 

In the case of liquids, however, it does not. *ee#.f»dW>le' that 



the woof «|||ghoc»ar at 'the same .temperature in each 

c*“- ea^tcMe Jmw already, beep 

felt in 1 m devutiibna from the reduced equation of 

conditiam^Scfiiag, 8tokMom*H$, p. >337). '• , < • ■ ’ 

If it whre possible, then, to obtain tie liquid volumes of non- 
associated elements and compare thent, with the volumes of liquid 
non-assodpt^ eompoumto all at* the same pressure, the ratios of 
these volumes would correspond with the ratios of the actual 
volumes of the molecules, the expansion pc ' contraction cm com- 
bination being-thns discoverable..' r. . ' 

Owing, hdwever, to the scarcit\qof data, a direct comparison of 
this sort is in few cases possible, and where it can be made, most 
of the expansions are found to be not quite normal! Tim degree 
to which these irregularities influence the ratios will appear from 
the experimental data. 

Expebimsntal. 

Materials . — The mercuric chloride was resublimed in a current of 
dry chlorine. Several analyses were made both of the freshly 
prepared salt and that which had been boiled for Borne time in the 
air, or heated in the dilatometer. Tho meroury was determined as 
mercuric sulphide, and the chlorine as silver chloride, and the 
results were satisfactory. 

The mercuric bromide prepared to order" by Hopkin and Williams 
gave satisfactory results on analysis, and, was employed, without 
further treatment in some cases. % sample redistilled with^a little 
bromine gave identical results on analysis and in the dilatometer. 

The mercuric iodide was also Hopkin and Williams'- preparation. 
It was analysed by electrodeposition /m a silver-plated platinum 
basin cathode, and gave theoretical results. It was afterwards re- 
distilled to remove traces of . a. nonvolatile impurity, which 
apparently did not affect the "analysis, but made the liquid surface 
difficult to locate in the dilatometer. 

Dilatometeri ; — These were of fused'mUca, and were supplied Jiy 
the Silica Syndicate. They were graduated - as required by a 
diamond fixed in place of the needle on a divider, and calibrated 
with mercury in. the usual way. The bulbs were cylindrical, of 
about 2 c.c. capacity. The st&rs were graduated in mm., and each 
.cm. length held from 0'02 to 0'03 c.o. 

Thermometers . — Three nitrogen-filled mercury thermometers were 

used: 

(1) Beading up to 600° in '2°: standardised at the National 
Physical Laboratory. ’ 
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(2) To 600? in 2°,' and (3) to 50Gp, in 1°; these were standardised 
by comparison with (1). 

Thermostat!.— Vor temperatures up to 260° a bath of paraffin 
wax was Used, and for these as well as higher temperatures the 
vapours of liquids boiling under various pressures were employed. 
These have been tabulated by Landolfc and Bornstein from the 
measurements of Bamsay and Young as follows: 


260—280° . Monolromonaphthalene. 

280—302“ ., ...... Diphenylamioe. 

360" Mercury. 


For the interval 310 — 339°, anthracene, boiling under diminished 
pressure, was used instead of the vapour of mercury. 

The paraffin wax thermostat consisted of a large beaker of 
resistance glass jacketed with asbestos and heated by a gas Same 
from below. Additional heat was supplied by an electrically heated 
frame of iron wire in the liquid, which was stirred by a brass fan 
wheel at the bottom, and automatically regulated by a glass 
cylinder holding about 150 c.c. of air, which extended to the bottom 
of the liquid, and communicated by means of a capillary tube 
with a mercury gas regulator. The temperature could by this 
means easily be kept constant to a few tenths of a degree. The 
thermometers, etc., were not directly in contact with the liquid, 
but were protected by tubes of combustion glass. 

The vapour-bath first used had somewhat the form of a Liebig’s 
condenser. To a vertical glass tube open at each end was sealed 
an outer tube above and below. The vapour of the boiling liquid 
filled the space between the tubes. The liquid was contained in 
two side-bulbs joined to the lower end of the outer tube at an 
angle of about 45°. It was heated by burners and also electrically 
by platinum spirals. The . electrical heating was used mainly to 
prevent bumping at low pressures. The lower part of the apparatus 
was protected by an asbestos box packed with magnesia. In order 
to save time, this was electrically heated by nickel wire. The upper 
part was shielded by movable rings of asbestos covered with felt. 
It was found that this form had several disadvantages when used 
for high boiling liquids — the radiation is large compared to the 
evaporating surface, and the dead space between the internal seal 
and junction of side-tubes adds considerably to the time required 
to send the ring of condensing vapour a sufficient distance up the 
tube. For the purpose in hand, however, the apparatus had the 
great advantage of allowing the introduction of dilatometers from 
below, so that they could be heated from the top downwards, thus 
avoiding the sometimes troublesome distillation of drops of liquid 
to the upper part of the tube. 
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In (he fond of vipOuMiath afterwards used, the dilatomcter.wa* 
introduced from above into a glass tube about 2 cm. in diameter, 
which was heated h j the vapour of * liquid boiling in a, much 
larger bulb; the lower end of the inner tube being protected from 
the radiation of the superheated liquid by the well-known method 
recommended for thermometers in Young's Fractional Distillation. 
The vapour space was connected through a reservoir of about 


Vapour pressure#* of mercuric chloride, bromide, and iodide. ... 



10 litre? capacity and a drying tower to a water exhaust pump or 
pressure pump as the case might he. The pressures were read on 
a mercury nuftiometer attached to a wooden metre scale. 

Vapour Pressures . — These were regulated and read by means of 
the air reservoir and mercury manometer already mentioned. The 
liquids were boiled under various pressures in a combustion glass 
tube. The sides of the tube were protected from overheating by 
horizontal pieces of asbestos board, and from cooling radiation by 
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dip rings of asbestos 
case boiled at *uch a rate' 




ihlrmdnwIjMr 

fletely immersed in the bulb of 

covered with asbestos. ,„■ *! . .-•» 

The result* are tabulated below, and- also shown in ,fa 
The experimental point* are indicated by 7L 
pre^ures at loife^ temperatures by Wiedemaim, Sb 
Niederaq^Bi^ fBef.Meut. phytikd. Get., 1905, 7, 159) af^i 
aa fdJUnrri mercuricehloride by circle*^ mercuric '’SkSl, 
croases^and-mercUric iodide by circles. Most of these were deduced 
from the loss in weight when a measured quantity of air ^was 
paased'i&ver the solid at the temperature in qneBtion, and'a^^ttiy 
observing the pressure and temperature when the compounds were 
suddenly sublimed into a cooled tube. The curve so obtained 
ought; not, of course, to be continuous with that of the vapour 
pressures of the liquids, hut the observations in the neighbourhood 
of the melting point are not numerous enough for any discontinuity 
to be observed. The three observations recorded (bps the authors 
quoted above) at higher temperatures do not agree with the present 
result*, probably because the method they employed was not so 
suitable for higher temperatures. The pressures used for the sub- 
sequent calculations are those read from the manometer at 16'0°. 

The following are the vapour pressures (to the nearest millimetre) 
corresponding with the corrected temperatures.' The index numbers 
to the right of the pressures refer to different series of experiments. 


Mercuric Chloride. 


Mercuric Bromide. 


p. 




p. 

7 



(mm.) f°. 

P. 

t\ 

1 (mm.) P. 

p. 

e 

844, 

309-0 

761, 

303*0 

947, 

331-0 

729, 

318-3 

836, 

308-2 

741, 

302-5 

857, 

828-4 

728, 

317-8 

622, 

307-6 

730, 

3027 

847, 

325-4 

719, 

817-3 

820, 

308-1 

724, 

301*5 

836, 

324 9 

719, 

317-8 

816, 

306-8 

719, 

301-9 

819, 

323 9 

712, 

317-2 

810, 

307-6 

711, 

301-4 

819, 

324 0 

706, 

315 8 

80S, 

3067 

706, 

300-5 

807, 

328-3 

'705, 

815-8 

800, 

3070 

702, 

300-8 

800, 

.322-8 

702, 

316-6 

798, 

306-9 

660, 

300-0 

789, 

821 8 

692, 

315-9 

790, 

806-4 

665, 

297-5 

788, 

322-1 

680, 

315-0 

781, 

306-1 

627, 

294-8 

779, 

321-3 

641, 

312-2 

780, 

305-8 

612, 

294 5 

778, 

321-4 

609, 

309-2 

778, 

804-9 

587, 

292-0 

772, 

320 9' 

602, 

809-6 

770, 

805-0 

582, 

202-3 

770, 

820*9 

662, 

306-3 

766, 

804-3 

648, 

289'0 

.766, 

3207 

519, 

302 6 

769, 

304-3 

544, 

289 4 

760, 

320 3 

485, 

2»8‘6 

767, 

803-9 

530, 

287*9 

758, 

319-8 

447, 

296 0 

764,. 

803-6 

505, 

280-1 

765, 

320-0 

410, 

2907 





753, 

319-8 

409, 

2920 





760, 

319-5 

870, 

287'6 





749, 

319-0 

881, 

288-0 





740, 

319-0 

262, 

271-6 





718, 

818*8 

226, 

266-0 


708, 349 

Ml, 

500, 

646, 845 
598, 341 


*00, 332 
463, 327 


Mercuric Iodide. 

■ *•'%<£ 

(mm.) f. 

86V «60-5'**L 351 
829, S685 7*0, S5( 
821, 858D 700, 35C 
819, H7*9 711, 350 
809, 857‘i 
801, .356 '8 
799, ?56-5 
790, 055-0 
788, 565-J 

780, 8651 -HI,' 337 0 
770, 054-5. 

760, 050-7 
766, 8635 
768, *58-6 
750,-;;-0te-O 
7*8, 664* , 

70S, 850-5 482, 297 
740, 0601 : 


*94, 

857, 


.810, 309 
379, 803-7 




W» divided by 


A 

as to how iSiSf 
The nM 
view of tig* 


The ought ’ 

view of ti&diifpTdegree of ^pociation, whi^ifa-tBniaiy attributed 
to them pitother' grange {Bottomley, Trans., 1903, 83, 142lj 
Lorenz and X antler, Jlcr, } 1908, 41, 3727). The vapour.preesuro 
curve was first investigated by Ramsay and Young’s method. The 
absolute temperatures at which the compounds attain certain vapour 
pressures are tabulated below, and compared with the corresponding 
temperature for a standard liquid (flporobenzene) : 


Table L 



I. 

IL 

-in. 

IT. 

L/IT. 

II./TT. 

I1I./IV. 

p. 

(rHgCla) 

. nHgBra). 

nHgi,). 

nj,H„F. 


• 

240 


542*0 

872-0 

328 -5 

*■£ 

166S, 

1*757 

300 


,051-5 

581*6 

- 3318 


1-864 

1-765 

530 

561*0 

' 570*6 '* 

608*5 

847 0 

1*617 

>662 

- 1754 

700 

573*0 

689 0 

622-5 

358 -0 

1-810 

-1655 

1749 

800 

579-5 

696*0 

629-5 

380-5 

1*608 

1-663 

1747 

860 

583-0 

699-5 

C3$*5 

363 0 

1-606 

1-651 

1-746 

000 


601'5 ' 

686-0 

364 0 , 


1 650 

1T45 


From the above results a value of the constant was obtained in 
the equation: 


in which T a are 
of fluorobenzene 

for HgCij - o ooosa;" 

:^0:„ HgBr, = 0-00037. 

„ ri Hgl s . 0-00025. 

The values of dPjdT were lhen4bund by a graphical method at 
a series of temperatures as tabulated below, and from these the 
heat of vaporisation Q and Q/T from the formula: 

QjT 
S41 

It -has been shown by Nttnst.tWtie normal value of Q/T at 


Q ana 0/£at 760 mm* 

h ««U 
::is»io * ■ . 


T ATji,,n, <-%, 

n tm +<Tb T,)> 

the temperatures bf ^ereury halides, and T B those , 
at the same pressures. 
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760 mm. increase* slightly with the boiling point of the liquid in 
question according to the formula : 

0 /y= 9-51og.r— 0-0072 1 , 
and for a liquid boiling at 304 — 354°: 

QfT=2 2’19 normally. 

There appears, then, to be a certain amount of association, lees, 
however, than in the case of water and alcohols, for which QjT= 26, 

The association evidently diminishes in the order: 

HgCl 2 — >HgBrj— >HgIj. 

Specific Gravities of the Liquids. 

Procedure . — After the right weight (10 — 15 grams) had been 
introduced into the dilatometer, this was evacuated, sealed, and 
after a preliminary heating (great care is necessary to avoid bursting 
the dilatometer) introduced into one of the thermostats and 
kept at each temperature until the volume remained constant. 

After the experiments were completed, the dilatometers were 
opened and the contents boiled out, the weight of substance being 
thus checked. In calculating the volumes corresponding with each 
scale division of the dilatometers, the expansion of the silica was not 
taken into account, since it proved to be outside the range of 
accuracy aimed at. 

Thus the greatest range of temperatures was from 255° to 357°. 
The linear expansion of silica is : 

0'449xld-»or0-59xl0-» 

Taking the larger figure, 3s = l'8x 10~ s , and the total expansion 
of unit volume contained by a silica bulb at room temperature is 
4 59 x 10-* at 255°, and 6'43 x 10-» at 357°. 

The measured volumes have therefore to be' increased, and the 
specific gravities decreased by about 1 in 2000. 

This small correction has no effect on the relative specific volumes, 
but has been introduced into the absolute molecular volumes. The 
following specific gravities are calculated directly from theexperi- 
mental data, the numbers to the left referring to different series 
of experiments in different thermostats with different quantities of 
compound and different thermometers. 
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Mercuric Chloride. 



t . -V 

D . 

f. 

D. 


c. 

D. 

(1) 

281-0 

4-398 

(3) 290-7 

4-377 

(5) 

3110 

4*332 

( 2 ) 

287 7 

4*376 

301-6 

4 357 


318 0 

4*316 


290‘7 

4-369 

804-6 

4-848 


3280 

4*298 


300-6 

4-348 

(4) 291-0 

4-877 


336 0 

4-276 




301-5 

4-357 

m 

357*0 

4‘238 




Mercuric Bromide. 




(1) 

240 0 

5 112 

(3) 253 0 

5 066 

w 

302*0 

4-908 


244 0 

5-110 

258-0 

5-052 

(5) 

258 5 

5*054 


2510 

5-078 

260 0 

5-044 


280*5 * 

4-976 


261-5 

5-046 

(4) 254-5 

5-062 


292-0 

4 944 

( 2 ) 

241*5 

5*104 

260 0 

5-044 


301-5 

5-054 


248*0 

5*082 

272 0 

5*007 

(or 

313-0 

4 874 


252*0 

5*071 

278 0 

4-990 


3200 

4-844 


259*0 

. 5*048 

286-5 

4*964 


329-5 

4-811 

( 3 ) 

250*0 

5 076 

293-5 

4-938 ! 


339-0 

4*784 




Mercuric Iodide. 




(1) 

254-5 

5-236 

(2) 281-0 

5-160 

(4) 

'294-5 

5119 


260 5 

5*218 

(3) 275 0 

5-177 


301-5 

5 090 


266 0 

5-207 

279-0 

5-166 

(5) 

311-5 

5-075 


270 0 

5-190 

283 0 

5-154 


323 0 

5*039 


276 0 

5 169 

280 0 

5-141 


829*5 

5-014 


2810 

5-157 

292 It 

5 125 


337-5 

4-985 

(2) 

259 5 

5-226 

294-5 

. 5-113 


339-0 

4-978 


267 5 

5-208 

301-5 

5 090 

(6) 

339 0 

4-967 


275 0 

5*177 

(4) 282-5 

5-154 j 

(7) 

356*0 

4-915 


The alteration of density with temperature can be expressed as 
follows : 

Mercuric Chloride, 280 — 335°: 

D t = 4 400 - 0 0022 18 (P - 280). 

Mercuric Bromide, 240. — 340°: 

D t = 5 116 -0 00338 (t°-240). 

Mercuric Iodide, 255 — 355° r 

D t = 5 238 - 0-00322 (t° - 256). 

Densities and Vapour Pressures of the Elements Compared with 
those of Compounds. 

The data taken from the tables require no comment. 

The densities of liquid iodine are those of Billet from Constants 
of Nature (Smithsonian). They appear somewhat irregular, which 
is due probably to the dark colour of the vapour at the higher 
temperatures. Special weight has been given to the values at the 
lower temperatures, and that found at the boiling point by 
Drugman and Ramsay (Trans., 1900, 77, 1228). The column 
VOL. xevu. 6 s 
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headed “-pressure " Wfi 
vapour: 


A M&’ itomeofctgT, 



taw,*' n. ' 

1 Q entity. 


Pressure 

.,,01, 

, Br, . 


Hg. 

200 

.. 1-617 

. 8-109 

3-888 

12-901 

400 

1-585 

3-050 

8-795 

12-824 

560 

1-572 

3 018 

3-749 

12-785 

.760 

. 1-658 

,2-985 

3-706 

12-747 

860 

1-650 

:'2-976 

3-685 

12-788 


HgCl, 


4-880 

4-348. 

4-384 


Mm 

x 'as 

• 4-821 


The expansions over certain intervals of pressure are compared 
with the normal below. Since the volumes are accurate to 0‘2 per 
cent., the expansion, for example, between 560 and 860 mm. of 
mercury is 0010±0‘002 in the case of mercuric chloride, and this 
is distinctly below the normal value. Thus for the pressure interval 
named, the value of the ratio 0(660) /H(860) is: Nonwd 1"023, 
Hg 1-003, Cl 2 1-014, Br 2 1-014, L, 1017, HgClj T010, HgBr 8 1014, 
Hglj 1-014. . . , i 

The cause of these abnormalities is probably association as affect 
ing not so much the liquid volumes aB the vapour pressures, and 
.hence the temperatures of comparison [see van’t Hoff, Lccturet, 
HI, p. 27 (Lehfeldt)]. 

From tho numerical values of the expansion the degree of 
association would appear to diminish in the order: 

- Cl 3 — y Br 5 -- y r a ; HgClj -+>- HgBr, -- y Hgl, 

Now, comparing the expansions of the compounds with those of 
their constituent elements, it may be seen that the magnitude of 
the abnormality is such as would be produced if the expansion were 
additively composed of the expansions of the element*^;-: 


Thus the ratios 


r„(560) 

are, for HgCLand Hg+201 1-010 

HgBr a „ Hg + 2Br 1-014 

Hgl, „ Hg + 21 1014 


and 


*r4860 ) 

aFa(560) 
and 1012 
1012 
1-015 


% 


While the magnitude of the possible volume error (14 — 20 per 
cent, on the expansion) does not permit of a certain conclusion os 
this point, yet the evidence for such a relation is stienjjthened by 
an ex amin ation of the few other compounds for which data are 
available. <■ 

Thus, comparing the ratios and %Vj at 760 And 200 mm. : 


PCI, 

IC1 


1-050 

1-041 


P+8C1 

1 + 01 ..,, 


1050 

1-043 


The importance of this for the question in hand rests in the 
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inoro»w4^9*Mtt¥oy it Fi {j%V' under ' various 

In thejjrs* part or tse pap«r:w«^ms irara giVMi why the ratio 
should bequite constant in the case of normal elements and com- 
pounds fait enough removed from their critical point*. 

It now appears that a constant ratio Fj tfiV A can also he defined 
for the abnormally expanding elements and compounds considered, 
as may be seen from table III. 

The variations of the ratios are within the limita : of error. $o be 
expected irom at least one of the volume measurements involved. 


Tablk HL 


100 Volumes of the Elements become on Combination 


HgCl.,Hg+2Cl 
HgBij 

Hgb 


PCI,— >P + 3CI .. 

PBr, I. 

PCI, ... 

PBr, 


-P=860 mm. 

760 

560 


101 0 

101-8 

1017 


107'5 

107-4 

107-3 

. . ’ . •<* 

109-5 

109-5 

109-6 

— - 

P=760mm. 

560 

•400 

200 

105 -e 

105-2 

104*9 

105 0 

107’8 

— 

— 

107-5 

96-5 

' — 





101-9 

— 

— 

101-6 


Note.— The vapour pressures sad atomic volumes of the phosphorus halides 
sad iodine chloride (referred to on p. 2042) are taken from the tables and Trans., 
1907, 91, 1711 ; 1609, 95, 445. The temperature corresponding with 200 mm. for 
phosphorus tribromide has been calculated by Ramsay and Young’s method 
(comparison liquid, phosphorus trichloride). 


The expansion on combination therefore increases with increasing 
atomic weight for the mercuric halides as for the other compounds 
quoted (except phosphorus pentachloride, in which case the con- 
traction on combination diminishes). According to the first part 
of this paper, the changes of volume on combination are 
approximately equal to the difference between the sums of the 
interatomic volumes of elementary molecules and the interatomic 
volume of the compound molecule. If this is correct the physical 
interpretation to be put upon the results is that, for example, the 
interatomic volume of a Clj molecule is less than that of HgOlj 
(flg being monatomic^, and that in the other cases (except PC4) 
the sums fif the interatomic volumes of the elementary molecules 
are less than the interatomic volume of the compound molecule. 
Mow, comparing together two similar combinations, such as mercuric 
chloride and bromide, the relative increase of interatomic volume 
on combination is greater in the latter case, indicating a smaller 
molecular attraction for the a topis of mercuric bromide than for 
those nf mercurio chloride. In the c#ae of phosphorus halides, also, 

6 s 2 
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the ' bromide combination -exhibits a smaller molecular attraction 
as judged by these volume relations than the chloride. Thus the 
relative affinities are in the few cases investigated in the same order 
as the .same affinities deduced from other considerations. 

I desire to express my thanks to the Royal Society for a grant in 
aid of this research, and to Professor Donnan for the facilities 
afforded at the Mnspratt Laboratory and the interest he has taken 
in the work. 

Tax Mcspratt Laboratort, 

The University, Liverpool. 


CCXIV . — Contributions to our Knowledge of the 
Sulphide Dyestuffs. Part I. 

By Geobge Herbert Frank. 

Since the introduction of Vidal black (by R. Vidal, of Paris, in 
1893), which, as is well known, is prepared by fusing together 
p-aminophenol (or jA-aminophenol and other compounds) with Bodium 
polysulphide, a large number of these so-called “sulphide” dye- 
stuffs have been produced in a similar manner from aromatic 
compounds of varied constitution. The application of these colour- 
ing matters, especially to cotton, is of so simple a character, and 
the colours obtained are of so permanent a nature, that these 
compounds now constitute one of the most important groups of 
artificial dyestuffs. Although considerable insight has been gained 
as to the reactions occurring in their formation (Vidal, Mon. Sci., 
1903, [iv], 17 , i, 427 ; Poliak, Zeitsch. Farb. Ind., 1904, 3 , 233, 253; 
Gnehm and Kaufler, Ber., 1904, 37 , 2617, 3032), the subject is 
beset by considerable difficulty, for the dyestuffs are as a rule 
amorphous, of a comparatively insoluble nature, do not yield well- 
characterised derivatives, and are accordingly not easily isolated in 
a pure condition. 

During some experiments on the subject jt was discovered that 
the leuco-compounds of many sulphide dyestuffs react with chloro- 
acetic acid, and that the substances thus obtained, when oxidised, 
yield interesting colouring matters, differing considerably in pro- 
perties from the parent substance. These new carboxyl derivatives 
are readily soluble in alkalis, pyridine or phenol, moderately so m 
boiling alcohol or acetic acid, but insoluble in dilute acids. They 
are well-defined colouring matters, giving shade* similar to those 
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produced by the original sulphide dyes, and can be readily dyed on 
wool, but differ from the parent sulphide dyes in that they have 
very little affinity for cotton. 

Among other points of interest attached to these substances it 
seemed possible that their closer examination would yield an insight 
as to the true molecular weight of the sulphide dyestuffs from 
which they were obtained, a point which would be of considerable 
help in regard to the vexed question of their constitution. 

The following investigation deals with the well-known colouring 
matter, immedial-indone, which is manufactured by heating together 
p-aminophenol and o-toluidine with an aqueous solution of sodium 
sulphide. In order to purify the commercial product, it was 
repeatedly washed with warm water, treated with dilute hydro- 
chloric acid until the liquor was faintly acid, and Well washed. 
Fifty grams of the finely powdered product were reduced with 
sodium hydroxide and dextrose at 60—70° in the usual manner, 
and treated with 20 grams of a solution of sodium chloroacetate. 
An increase in temperature took place, and after fifteen minutes 
air was aspirated through the liquid in order to oxidise the.leuco- 
compound. The liquid was now neutralised with dilute hydrochloric 
acid, the precipitated dye collected, extracted with warm sodium 
carbonate solution, the extract acidified, and the dye collected and 
dried; the product was now extracted with warm aniline, filtered 
from a slight residue, the solution neutralised with acid, and the 
precipitate again extracted with dilute sodium carbonate solution 
and acidified. As molecular-weight determinations in pyridine and 
nitrogen and sulphur estimations indicated that this product was 
not quite pure, it was submitted to a further treatment with warm 
aniline and extraction with dilute aqueous sodium carbonate in the 
manner above described, and finally dried in a vacuum desiccator. 
The compound obtained in this way contained no ash, and experi- 
ments indicated that it was now pure. It was of a deep blue, 
bronzy colour, readily soluble to a blue solution in aniline, pyridine’ 
phenol, alkalis, or concentrated sulphuric acid, and sparingly so in 
hot glacial acetic acid or hot alcohol. Experiment indicated the 
absence of an amino-group, and, unlike the original immedial-indone, 
It had no affinity for cotton when dyed in a sodium sulphide bath! 
neither had its sodium salt any affinity for cotton, but the latter 
could be dyed ,on wool in the manner of an acid colour, giving a 
bright blue colour. 8 

After being ijried at 98°, it was analysed; 


01241 gave 0-2494 C0 2 and 0'0459 H„0. C 
0 2800 „ 17-3 c.c. N 2 at 13° and 757'7 mm. 
°' ri2 l » 0-1376 BaS0 4 . 8 = 16-88, 


= 54-8; H=4-ll. 
N = 7-40, 



2046 , paire: costribotiom to 

01312 gave 01559 Ba80 4 . 8=16*T3- 

CjjH^NjS, requiMa O^M'l; B=4*0; S=*17*07{ 

“ N=7'48 per cent. _ 

0'5 Gram of the sj|bstance was treated with 10 c.c. of A’-sodfuni 
hydroxide, and the solution was made up to 500 c,c. ; hy titration 
with If 1 10-hydrochloric acid and employing phenolphthalwn' as 
indicator, the acidity of the compound was Erst determined, pnd 
the neutral liquid thus produced was then treated with sodium 
tartrate and reduced with standard titanium chloride : 

Found, NaOH = 21-12 per cent, of the weight of the dye. 

,, Ug =0*529 ,, », » n 

CijHjANjS, requires NaOH = 21*39; H s =0*5347 per teats 
Hence 189*9 parts of the colouring matter neutralise 40 parte of 
sodium hydroxide, and for the reduction of 378*2 parts, 2 parts of 
hydrogen are required. v 

A determination of the molecular weight was carried out by the 
cryoscopio method: 

0*0854, in 10*3 of phenol, gave if = -0*14°. M.W.=377*4. 

Ci 7 H h 0 4 NjSj requires M.W. = 374. 

When fused with sodium hydroxide, the substance undergoes an 
interesting change, for not only is sulphur thus removed, but also 
the carboxyl groups are eliminated. A blue compound insoluble in 
water or alkalis is thus produced. When reduced, this yields a 
leucoderivative, but, unlike the corresponding leuco-derivatives of 
the sulphide dyestuffs, possesses no affinity for cotton. 

To obtain some further indication as to the nature of the reaction, 
quantitative experiment was carried out as follows : 

0*5 Gram of the carboxyl derivative was fused at 200°<;Witb con- 
centrated aqueous sodium hydrate until a colourless pasty mass, 
consisting of the leuco-compouhd of the new substance, was pro- 
duced. The product when cold was diluted with water, the mixture 
neutralised with acid, and the colouring matter collected and 
washed. An 'estimation of the sulphur present give the following 
result : 

0*154 gave 0*i<568 BaS0 4 . S = 14*89 per cent. 

Hence 215 parts of the substance contain 32 parts of sulphur. 
If from the found molecular weight of the carboxyl derivative we 
subtract 2(CH 2 *C0 2 H) + S = 150, the new substance' should have a 
molecular weight of 227, which is in fair agreemen^ntb the above 
result. This experiment showB that one atom ofPnlphur can be 
removed from the molecule of the original carboxyl derivative, but 
that, on the other hand, the removal does not destroy the chromo 
phoric group of this compound. 
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As immedial-indone is f6|ttM {^6m tEe"ind°f hcnol (^obtained 
from p-ainiiw]p|»aol wd 0MRidine, so the resnltwit dyestuff may 
be expected to possess the, skeleton (II): 



If we assume that, as is moat probable during the reaction, sulphur 
enters in the o-position with respect to the nitrogen atom, and that 
the phenolic group is replaced by the thiol group, leuco-immedial- 
indone would have the constitution (HI), and immedial-indone 
formula (IV): 


NH 



OH. 

NH. 


N 

/\/v 

'I I i 

h/\/ 

s 


(III.) (IV.) 

Such a constitution would offer a ready explanation of the 
experiments given above. This compound would readily yield with 
ichloroacetic acid a leuco-dicarboxylic derivative having the formula 
(V), and the colouring matter would be represented by (VI). 

NH 

co 2 h-ch 5 -nhQ^Q x 

S ’ S-CHj-COJI 

(V.) 


N 



(VI.) 


This investigation therefore indicates that the most probable 
constitution of immedial-indone is that given above; further experi- 
ments on this difficult subject are in progress. 

Depaktksxt hr TrsWOEiAD OhsSistby, 

The Uxiyeesitt, 

♦ Leeds. 
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CCXV . — The Reactivity of Ketones towards Iodine and 
the Relative Rates of Tautomenc Change. 

By Harry Medforth Daw bos and Robert Wheatley, B.Sc. 

In a previous paper (Dawson and Leslie, Trans., 1909, 95, 1860) it 
has been shown that iodine reacts readily with acetone at the 
ordinary temperature, and that when aqueous solutions containing 
acetone and iodine are acidised by addition of a mineral acid, the 
reaction proceeds at a rate Which is suitable for accurate quantitative 
measurements. These observations showed that when the acetone 
is present in considerable excess, the rate of disappearance of the 
iodine is practically constant from the commencement until near 
the end of the reaction, the Telocity being proportional to the 
concentration of the acetone and of the added mineral acid. 

To account for these facts, the view was adopted that the reaction 
between acetone and iodine involves two stages. In the first of 
these, the acetone is converted from the ketone into the enolic form, 
and this is then acted on by the iodine at a relatively very rapid 
rate with the formation of iodoacetone. In consequence of the very 
great difference in the velocities of the consecutive reactions, the 
rate of disappearance of the iodine is determined solely by the rate 
at which the acetone is transformed into the enolic form (compare 
Lapworth, Trans., 1904, 85, 30). 

If this is the correct interpretation of the facts, it is evident that 
the investigation of the velocity of reaction of iodine with other 
ketones should lead to information respecting the rates at which 
the various ketones undergo tautomeric change. With this object 
in view, experiments were made to compare the rates of dis- 
appearance of iodine in dilute acidified solutions of dimethyl, methyl 
ethyl, methyl propyl, methyl butyl, methyl hexyl, phenyl methyl, 
diethyl, and phenyl ethyl ketones. On account of the small solu- 
bility of certain of these ketones in water, the comparative measure- 
ments could not be made in aqueous solution, and instead of this, an 
aqueous alcoholic solution containing forty volumes per cent, of ethyl 
alcohol was employed. In this connexion experiments were made 
to ascertain the influence of the medium on the reaction between 
acetone and iodine in alcohol-water mixtures ranging from pure 
water to pure alcohol. The results of this investigation will be 
communicated in a further paper. For the present it is sufficient 
to state that the reaction between the two substances is of the 
same character in alcoholic as in aqueous solution, and that, for 
a given concentration of acetone and acid, the rate of disappearance 
of iodine is practically the same in alcohol-water mixtures as It is 
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in pure water, if the amount of alcohol present does not exceed 
sixty to seventy volumes per cent. The only difference to bo noted 
is the displacement of the' final equilibrium as the ratio of the 
two components in the solvent is gradually altered. This influence 
of the medium is shown by the data in table I, which were obtained 
in parallel experiments with solutions containing 0, 20, 40, 60, 80, 
and 100 volumes per cent, of alcohol. - The temperature at which 
these measurements were made was 25'1°. 

Table I. 

Initial iodine concentration = 0 0095; acetone =0'272*; 

H 2 S0 4 =01 mol. per litre. * 

Volumes per cent. « 

alcohol 0 20 40 60 80 100 

Equilibrium iodine 

concentration ...• 0'000005 O'OOOOId 0'00040 0 00100 0 00225 ! 0'00442 

Percentage of un- 
changed iodine.. . ,0-05 ^ 0T5 4 ‘2 10'5 28'7 48 5 

* This concentration corresponds with 20 c.c. of acetone per litre. 

These results show that the limit of the reaction is reached at a 
progressively earlier stage as the proportion of alcohol in the solvent 
increases, and the range of the velocity measurements is corre- 
spondingly diminished. In presence of potassium iodide, the 
reaction takes place still less completely. In the case of the first 
three solutions in the above table, the percentage of unchanged 
iodine was found to be 0'8, 2'3, and 16'9 respectively when 
potassium iodide was present to the extent of 0 02 mol. per litre. 
This effect of the iodide is no doubt due to the removal of iodine 
in consequence of the formation of polyiodides. In choosing a 
40 per cent, alcoholic solution as the medium for the reacting 
substances, these circumstances were taken into consideration, and 
the alcohol-water mixture in question represents the smallest pro- 
portion of alcohol which is necessary for the solution of the majority 
of the ketones in the requisite concentration. 

The limit of the reaction in the aqueous-alcoholic solution varies 
with the nature of the ketone. This is evident from a consideration 
of the data in table II, which gives the results obtained for acetone, 
diethyl ketone, and acetophenone. In these and all other experi- 
ments the relative concentrations of ketone and iodine were such 
that the active, mass of the ketone could he regarded as constant 
during the course of the reaction. Similarly, the concentration of 
the sulphuric acid was so large that no appreciable alteration in 
its value resulted from the formation of the hydriodic acid during 
the reaction. 

The ketone was weighed out into a graduated stoppered flask 



containing water sad measured of 

sttlphurie Mid rotation. The ftiik %*» placed; i*Khi; j 
25 - l°, and after some time a known quantity ofiodihfeLj 
in the form of an aqoebus potassium iodidesolution, aid 
•were made np to the mark with water. After definite tiip.|| 
portions of the rotations were re moved, added to excess of p 
hydrogen carbonate Station, and titrated with a freshly 
O'OlJr-rotation df sodium thiosulphate. . ... . 

In tfa#following tables ^ is the observed iodine, eoncontr 

mOls. per litre, and rrg the concentration calculated from the equate 
x t =x^—kt, in which r 0 is the first observed concentration 
and k the velocity coTiBt&ni—ixjdt. The concentrations of, ^the 
ketone and the acid and the original concentration of the iodine arc 
given in-every case in mols. pet litre. 


Table n. 


.Acetone. 

Acetone=01886; H,SO, = 0-1; iodine=00101. 


Time (minutes) 0 
*,10* 91-8 

*,10* (91-8) 


25 

45 

66 

85 

105 

140 

24 hours 

77*8 

67-4 

67'2 

46-9 

37-9 

27-6 

20-3 

78*3 

67-5 

66-7 

15-9 

35T 

16-2 

— 


*=0'000054. 


Diethyl Ketone. 


Ketone=0'2532; HgSO 4 =01; iodine=00102. 


Time (minutes) 0 
*..10* 90-4 

*,.10* (90 ’4) 


30 

60 

80 

105 

120 

136 

24 hours 

72-7 

54’7 

43 0 

28-5 

20-4 

12-9 

22 

72-7 

55 0 

43 '2 

28*4 

19-6 

10-8 

— 


*=0-000069. 


Acetophenone. 


Ketone =0'1673; H 2 SO 4 =0-l; iodine = 0 0101. 


Time (minutes) 0 16 

*..10* 98-3 95-6 

*,10* . (98-3) 95-6 


51 

75 

105 

135 

165 

255 

24 hour 

892 

84-8 

79-3 

74-5 

70-2 

57-7 

42*4 

891 

84'8 

79-4 

74-0 - 

68-6 

524 

— 


i = 0-«0018. 


From a comparison of the equilibrium iodine concentrations 
recorded under <=24 hours, it is evident that the extent to which 
the reaction proceeds is dependent on the nature of the ketone in 
solution. Although the above three experiments are hot strictly 
comparable because of the differences in the ketone concentrations, 
it is seen that in the acetone, diethyl lptbne, :.*nd poetophenone 
solutions the unchanged iodine amounts to about 20, 2, Mid d0 per 
cent, respectively. Of the ketones examined, the reaction proceeds 
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M^mmSaZ? ?*W(WI^ *6 the smallest extent ; 

in the case~bfaeefophenou^ and on thin account data are recorded 
for these ^"wbetaoceet ja/Trell as for acetone, which ahoy the' 
progress of the fewSon t^hoghout the greater pert of its course. 

On comparing #ie valise of a, and x# it is seen that in the case 
of acetone, the rate of disappearance of thelrodine is constant until., 
about 60 per cent, of 'the iodine originally present hgs reacted, and 
that the velocity then diminishes as the equilibrium condition is 
approached. For diethyl ketone the velocity remains constant until 
about 76 per cent, of the iodine has disappeared, whereas, in the - 
case of acetophenone, the velocity Slows Satinet evidence of 
diminution when about 30 per cent '^of the iodine has reacted. 
The point at which the velocity begins to fajl is obviously determined 
by the proportion of the original iodine which remains when the 
condition of equilibrium has been reached. The more complete the 
reaction, the greater is the range over which the reaction velocity 
remains constant. 

In the communication of further results this circumstance is taken 
into consideration, and the measured velocities relate solely to that 
part of the total reaction in which the iodine disappears at a 
constant rate. Table III contains the data obtained in experiments 
with other ketones, the calculated iodine concentrations being placed 
alongside the observed values, as in table II : 


Table in. 

Methyl Ethyl Ketone. 


Ketone 

=0*174; 

II g so, 

3 

a 

a. 

o 

o 

II 

per litre. 


Time (minutes) 

0 

30* 

67* 

85* 

129 

Xj.10 4 

94*8 

79-4 

66-1 

52-9 

844 


(94-8) 

79-8 

66-3 

62-5 

31*2 


1=0-0000495. 


Methyl Propyl Ketone. 

Ketone =0'1727; H.,30, = O'l mol. per litre. 


Time (minutes) 0 30 47 

■M0* 92-1 78 0 « 69-8 

M0‘ (82 1) 78 0 . 70-0 

fc=0 -0000468. 


60 • 96 

64-0 47-6 

63-9 47'6 


aei nyt nuiyi 


AA 


Time (minutes) ** 

aip.10 4 
zj.10 4 


Ketone=0-1673j H^SO^O-l mol. per litre. 


70 

89-6 

,(88-5) 


25*: 

45 - 

60 

85 

78-8 

66'2 

58-1 

46-5 

78*4 7 

88-0 

58'1 

; 45-1 
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Methyl Be^l Ketone. 

Ketone = 0 0814 ; HjSO 4 =0'1 mol. per litre. 

Time (minutes) 0 80 70 100 180 

*..10* 73 S 65*8 , BS-7 48-8 414 

a^.10* (73S) 65-8 55*8 48-8 40'8 

k =0-000025. 


Phenyl Ethyl Ketone. 

ketone = 0 0855 ; H 2 S0 4 = 0*251 mol. per litre. 


Time (minutes) 0 

120 

235 

350 

4S0 

*,.10* i. ' *9S'6 
*j,10* (96-6) 

90-0 

83 ‘6 

78*3 

71*8 

90'4 

84-4 

78*4 

71*6 


i=0'0000002. 

In addition to the above experiments others were made in which 
the concentrations of the various ketones and of the acid were 
approximately doubled or halved. These indicate that the various 
reactions take place at a rate which is proportional to the ketone 
and acid concentrations, as was found to be the case for the action 
between iodine and acetone in aqueous solution. Apart from He 
constancy of the reaction velocity, the fact that the influence of 
ketone and acid concentration is the same for all the ketones 
examined affords strong evidence in support of the view that the 
cause of the uniform speed of the reaction is the same in all cases, 
that is to say, a change in the ketone from the ketonic to the enolic 
form. 

On the basis of the observed proportionality between the velocity 
and the ketone and acid concentrations, the several values obtained 
for the speed of the reactions may be reduced to a uniform ketone 
and acid concentration (ketone = 1/6 mol. per litre; sulphuric 
acid = O' 1 mol. per litre). In this way the velocities of reaction 
recorded in the second column of table IV are obtained. These 
numbers may be taken as representing the relative rates at which 
the ketonic forms of the various members of the series are converted 
into the corresponding enolic forms. The velocities with reference 
to acetone as standard are given in the third volume. 


Table IV. 


Ketone. 

k (mols. per litre 
per minute). 

48 x 10~ 6 

Relative 
k values. 
1 

Methyl ethyl ketone 

Methyl prtpyl ketone 

Methyl butyl ketone 

Methyl hexyl ketone 

Acetophenone 

50x10- 6 

53x10-* 

♦ 51x10-* 

18 x 10** 

89-5x10-* 

1*04 

0-94 

1*10 

1*06 

0*87 

0*82 

Phenyl ethyl ketone 

4-0x10-* 

0-088 
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From the above values of *, it is seen that the replacement of 
one of the methyl groups in acetone by ethyl, propyl, butyl, or 
-hexyl does not cause very much, alteration in' the rate at which 
the substance reacts with iodine.- On the other hand, the reactivity 
ia reduced to nearly one-third vfhen the methyl group is replaced 
by phenyl. For diethyl ketone the velocity is only about 20 per 
cent, smaller than in the case of acetone, and substitution of phenyl 
for one of the ethyl groups reduces the reactivity to about one-tenth. 

On the assumption that the measured velocities are determined 
by the respective rates of tautomeric, change, it is not surprising 
that the first five ketones should be found to react with iodine at 
approximately the same rate, for in each case the transformation 
involved may be supposed to be that represented by 

ch 3 -co-r ~ > ch 2 :c(oh)-r. 

On the other hand, the fact that the reactivity of diethyl ketone 
is nearly as great as that of the methyl ketones would seem to 
show that the change represented by 

OHj-CHj-CO-R -> Cff,-CH:C(OH)-R 
may take place almost as readily as the previous one. That this 
approximate equality of the rates of change of the groups CIJj-CO- 
and CH 3 -CHj-CO- is not general, however, is evident from a com- 
parison of the values for acetophenone and phenyl ethyl ketone. 
As shown by experiments with benzophenone, the phenyl group 
does not react at ail with iodine under the conditions of the dynamic 
experiments, and it might be expected that the ratio of the 
reactivities of these two substances would be the same as the ratio 
found in the case of acetone and diethyl ke'.one. This is not the 
case, the observed velocity of reaction in the case of acetophenone 
being about four and arhalf times as great as that found for phenyl 
ethyl ketone. In other words, the relative rates at which the 
groups CHj-CO- and CH 3 *CHg*CO* undergo tautomeric change is 
dependent on the nature of the radicle with which the two groups 
are combined. On the other hand, the approximate equality of 
the rates of reaction of dimethyl and diethyl ketone with iodine 
leads us to anticipate that methyl ethyl ketone will react with iodine 
m two ways, which are determined respectively by tbe tautomeric 
changes : 


CHj-CO-CHj-CHj CH s :C(OH)-OH 2 -CH s #nd 

* CUj'CO'CHj-CHj CH s -C(OH):CH-CH r 

The amounts of the corresponding iodo-substitution products will 
be conditioned by the relative rates at which these two changes 
take place. On the basis of tbe results which have been obtained 
with, the aliphatic ketones, it appears probable that aliphatic ketones 
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1654 2 ; 

will in gMwtt give rise ; to, the 
velocities of the two possible tatftoipdrie changwjxe appaxenily of 
the game order of magnitude. 

Preliminary experiments have seen made which she* tjas; certain 
aldehydes react with tddine in a’ijgmilar manner to that observed 
for the various ketones investigated in this paper. This' u toe ease 
for propaldehyde, ‘whereas the kinetic investigation of 
between acetaldehyde and iodine indicates that the aechanim of 
this change is of a different kind. This question is bhihg further 
investigated. ^ 

The chief results obtained in this inquiry are : 4 * 

1. Evidence is adduced to Bhow that the mechanism involved in 
the reaction of iodine on various ketones is of the same kind, the 
progress o^fhe change being determined by the rate at which the 
enolic form of the ketone is formed. 

2. Prom the measurement of the velocities with which the ketones 
react with iodine, the relative rates at which the ketones undergo 
tautomeric change have been obtained. 

* ,> 

Physical Chemistry Laboratory 
The University, 

Leeds. 


CCXVI. — The Constitution of Eriodictyol, of Honwerio- 
dictyol, and of Hesperitin. 

B^ ^FrINK TutIN. 

In a paper communicated to the meeting of the American 
Pharmaceutical Association, held at Indianapolis, Ind., in Septem- 
ber, 1906, Dr. F. B. Power and the 4 present author described the 
isolation of two crystalline substances of phenolic nature from the 
leaves of Eriodictyon Califomicum (Hooker and Araott), Greene 
( Proc . Amer. Pharm. Ai$oc., 1906, 64, 352). These two compounds 
were designated eriodictyol and homoeriodictyol respectively, the 
.former having been proved to possess the formula C 16 H 12 O 0 , whilst 
the composition of the latter was shown to be 
; In a subsequent communication (Trans., 1907, 91p;88f) it was 
noted that there are certain similarities in the properties of 
homoeriodictyol and its isomeride, hesperitin, which suggested that 
these two compounds were structurally related. Experiments sup 
ported this view, for, whilst hesperitdn yields %>ferulic acid 
(3-hydroiy-4-methoxy cinnamic acid) and phloroglucinol oil hydrolysii 
(Tiemann and Will, Bcr., 1881, 14, 97p), homoeriodictyol, when 




■with ferulic acid. 

V, : n- ? 

('ill (lot. tit.) assigned to hesperitin the con- 
Tbis formula received support through the 

, : * on 



tCH'OO’l 


C-) 


OH 


work of A.O. Perkin (Trans., 1898, 78, 1087), who prepared acetyl- 
hesperitin, and recorded results which indicated that this compound 
was a triacetyl derivative. A 'v- 

It appeared therefore from the results of the hydrolysis experi- 
ments mentioned above that homoeriodictyol differed from 
hesperitin only in the relative positions of the hydroxyl and methoxyl 
groups in the catechol part of the molecule. When, however, 
acetylhomoeriodictyol was prepared, it was found to contain four 
acetyl groups. It was therefore concluded that homoeriodictyol 
most he represented by formula (II). . 

' " HO 

MeO HO 

(II.) 

From this it would appear that homoeriodictyol was not so 
similar to hesperitin in structure as had at first been concluded. 
Nevertheless, Dr. Power and the present author were so convinced 
of the near relationship of these two compounds that they ventured 
to suggest that the formula hitherto assigned to hesperitin is 
incorrect, notwithstanding the statement of Perkin (loc. rit.) that 
the latter yields only a triacetyl derivative. Formula (III) was 
therefore put forward for hesperitin. 

• HO 

- Me °<w> 0H : C H ' CC K7'/ 0H ' 

HO HO 

(in.) 

With regard to the constitution of eriodictyol, the amount t>f 
material which was at first available did not permit of many experi- 
ments being conducted with this substance, but the view was 
expressed that it was the parent compound of which hesperitin and 
homoeriodictyol are monomethyl ethers (formula IV). 

: *1- HQ 

Ho/^VhiCjH-Co/ - ’^!! 

HO~* ’>■ * * HO 

(It.) 
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Shortly after the appearance of the first paper by Power and 
Tutin. on eriodictyon leaves (Joe, cil .), a communication on the same 
subject was published by G. Mossier ( AnmUen, 1907, 351 , 233). 
This author recorded the isolation of a substance possessing the 
.formula Ci fl H 14 0 6 , designated “ eriodictyonon,” which was evidently 
identical with homoeriodictyol. Mossier, however, did not succeed 
in isolating any eriodictyol. . 

After having published the account of their work cm thA con- 
stitution of homoeriodictyol, Dr. Power and the present author 
received from Dr. Mossier a reprint of a paper co mm u ni cated by 
him to the Academy of Sciences in Vienna (Sitzungtber. K. A tad. 
Wits. Wien, 1907, 116, ii, June, 1907). In this communication 
Mossier, who was unaware of the more recent work of the above- 
mentioned authors, admits that his “ eriodictyonon ” is identical 
with homoeriodictyol, and sets forth the conclusion that this sub- 
stance is represented by one of the following formulae : 



H°/\ .CO 

Me0 \ 

OIL 


This last publication by Mossier was replied to by Dr. Power 
and the present author (Proc., 1907, 23, 243), when it was pointed 
out that neither of the formulae proposed by Mossier could be 
correct, since compounds possessing such a structure could not yield 
phloroglucinol. 

One statement made by Mossier, however, was in direct conflict 
with the views which the present author, in conjunction with 
Dr. Power, had expressed regarding the constitution of homo- 
eriodictyol, namely, that the substance in question was optically 
active. The las (^mentioned authors were unable to confirm this, 
and, since the correctness of their conclusions regarding homo- 
eriodictyol have now been fully proved, it is evident that the above 
statement of Mossier must have been based on an incorrect 
observation. 

It appeared to the present author that there was one possible 
alternative to the formula which had been suggested by him in 
conjunction with Dr. Power for homoeriodictyol, but which was not 
at all probable, namely, a structure related to the, second formula 
proposed by Mossier, as follows : 

0H 


m{ 


Meol i jc(0H)-<^>' 


OH, 


UH 



mt 

, '- T ■• lr ^7S*^pWw8i«cinoI and fendsc acidly the addition of two 

molecule, 

.although «l& ^*agh aHJeare^f^improbatle. ft 
sidered a4*^Sfttey therefore, yin order conclusively to proTe the 
•constitution^ lSpoeriedBciyol and refitted compounds, to have 
recourse t^^^tfietj^al experiments. "' ‘v> , -y r 

If the focsmt# suggested by Dr. Power and the present author 
for enodie%4,.4cta<ierujdictyol 5 and hesperitin be correct, then 
these subetWpM are 2-f4: ti-tri/iydroxyphcnyl 3: i-dihydroxyttyryl 
.ketone, 2 : i t- 6-trtAydrosgphenyi i-hydroxy-Z-melhoxyifyryl ketone, 
•and 2 : 4 : MnKydroxf/phenyl Z-hydroxy^methoxyttyryl ketone 
respectively. It was decided therefore to methylate the first- 
mentioned three substances, and|^ compare the fully methylated 
products with synthetically prepared 2:4: S-trimethoxyphenyl 
• 3 : Ulimethoxyttyryl ketone. The results of the methylation of 
eriodictyol, homoeriodictyol, and hesperitin are recorded in the 
present paper, and it is shown that each of them yields 2: 4 : 6-tri- 
tnethoxyphenyl 3: 4-dimethoxystyryl ketone and 2-hydroxy4: tdi- 
methoxyphenyl 3 : 4-dimethoxystyryl ketone identical in all respects 
with these substances as prepared synthetically (see the following 
paper). • * " 


The correctness of the formula: suggested by Power and Tutin 
for eriodictyol, homoeriodictyol, and hesperitin is therefore proved 
beyond question. 

Naringenin, a hydrolytic product of the glucoside, naringin was 
shown by Will (Her., 1885, 18 , 131^ to be related to hesperitin. 
On heating with aqueous potassium- hydroxide, it undergoes 
hydrolysis in a manner similar to the fitter compound, and yields 
phloroglucinol and p-hydroX^cinnamic acid. Will therefore con- 
cluded ( Tier ., 1887, 20, 297) that naringenin was the phloroglucinyl 
ester of tho above-mentioned acid. In view of the results recorded 
in the present paper concerning hesperitin, there can be no doubt 
that naringenin is also a ketone, namely, 2: 4": B-trihydroxyphenyl 
4 -hydroxystyryl ketone. 

In a previous communication (Power and Tutin, Trans., loc. die) 
a monomethyl, ether of* homoeriodictyol was described. A larger 
quantity of this substance has now been prepared, and it has been 
proved to be 2 : ZdikydroxyA-methoxyphenyl i-hydroxy-Z-methoscy- 
ttyryl ketone. * Similarly, Whin one methyl group is introduced into 
eriodictyol, it takes up ; *bo 4:pdsition in the phenyi radicle, the 
product being a new isozneride of homoeriodictyol and hesperitin, 
-'3 2 . Z-dikydroxy- i~methoxyphenyi*3 : 4 -(Hhydroxyetyryl 

V»i.. SCVII. f e T 
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The observation ot Perkin (2oc. eit.) regarding the anomalous 
character of the sodium derivative of kesperitin has been confirmed, 
this substance appearing to have the formula Ci,Hi 30 s Na,C w B H 0 ,. 
On the other hand, the statement made by Perkin that the product 
of the action of acetic anhydride on hesperitin is a triacetyl 
derivative cannot be confirmed, it having been proved that the 
substance thus formed is tetroracetylhetperitin. 

Experimental. 

Briodictyol (2:4: 6 -TrihydroxypKenyl 3 : 4-Dihydroxyityryl 
Ketone). 

. A quantity (5 grams) of eriodictyol * was dissolved in alcohol, and 
an excess of methyl sulphate “ftdded, after which a concentrated 
alcoholic solution of potassium hydroxide was allowed to flow into 
the hot liquid at such a rate that the mixture was kept gently 
boiling. The liquid at first showed a tendency to darken, owing 
to the absorption of oxygen, but this soon ceased as methylatioa 
proceeded. Finally, the mixture assumed a dark red colour on 
the addition of the alkali, which only slowly disappeared. A further 
quantity of methyl sulphate was added, followed by more alkali, 
after which the mixture was kept for twenty minutes and then 
poured into water. The yellow product precipitated by this treat- 
ment was extracted by means of chloroform, the solution being 
washed, dried, and the solvent removed. The residue thus obtained 
was boiled with successive portions of dilute, aqueous potassium 
hydroxide so long as the decanted alkaline liquid was yellow in 
colour, after which the material insoluble in the alkali was washed 
and dissolved in alcohol. On inoculating the solution thus obtained 
with synthetic 2:4: 6-trimethoxyphenyl 3 : 4-dimethoxystyryl 
ketone (see the following ^raper), crystallisation rapidly ensued 
The product so obtained was identical in all respects with the 
synthetical compound just mentioned. It crystallised in stout, pale 
yellow prisms, and, when dried in the air, melted at 85°, but in 
the anhydrous state at 117'5° : 

01747 f gave 01279 C0 2 and 01046 HjO. C = 66'8; H=6'4. 

requires C=67'0; H=61 per cent. 

The potassium hydroxide extracts which had been.decanted from 
the crude 2:4: 6-trimethoxyphenyl 3 : 4-dimetho$j§tyryl ketone 
were acidified, and the precipitated yellow product wqs crystallise! 
from alcohol, in which it was rather sparingly soluble. Deep yellow 

* For an improved method of isolating eriodictyol, homoeriodietyol, and other 
phenol io substances from Eriodictyol t leaves, compare Tulin and Clewer, Trans. 
1909, 95 , 81. f Anhydrous substance. 
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leaflets were thus obtained, which' meited at 154°, and were identical 
With the 2-hydroxv-4 : 6-dMsthoxyphenyi 3: 4-dimethoxystyryl 
ketone described in tho following paper : 

0'12?9 gave 0 3099 00* and 0 0680 H 2 0. ,;e=66‘l; H=5’9. 

'C»H*0, requires 66‘3; H-5‘8 per cent, " 

Monomeihyleriodictyol (2 : d-Di/iydroxy-i-mcthoxyphenyl 3 : 
hydroxyttyryl ketone).— Four grains of eriodictyol were dissolved 
in absolute alcohol, and to this solution was added one and a-half 
molecular proportions of methyl sulphate, which had just previously 
been washed with aqueous sodium carbonate and dried. Slightly 
more than the equivalent amount of sodium, dissolved in absolute 
alcohol, was then gradually introduced into the hot mixture. After 
removing the alcohol, the residue^was dissolved in ether, washed 
with water, and then fractionally extracted by shaking with suc- 
cessive portions of an aqueous solution of sodium carbonate. ■ The 
first few extractions removed only unchanged eriodictyol, which 
formed the greater part of the product, but on acidifying the 
alkaline liquids subsequently obtained, a.yellow product separated 
which partly crystallised on keeping. This was collected,' well 
washed with alcohol, and then recrystallised from this solvent, in 
which it was but sparingly soluble. Almost colourless needles were 
thus obtained, which melted at 215°: 

01284 gavo 0-2995 C0 2 and 0'0583 H 2 0. C=63 6 ; H = 5 0. 
c ia H iA requires C = 63 5; H=4 6 per cent. 

This substance was therefore a monomethyleriodictyol, and since 
it is not identical with either homoeriodictyol (2: 4 : 6 trihydroxy- 
phenyl 4-hydroxy-3-methoxystyryl ketone) or hesperitin (2:4: 6-tri- 
hydroxyphenyl 3-hydroxy-4-methoxystyryl ketone), and the hydroxyl 
group m the 2(or Opposition is known to be difficult of methylation, 
it must be 2 : 6- dihydroxyA-methoxyphenyl 3 : 4 -dihydroxystyryl 
ketone. — 

Monomethyleriodictyol dissolves in aqueous alkali hydroxides, 
pving at first a practically colourless solution, but after about 
thirty seconds the liquid suddenly becomes totally black. On 
icetylation, monomethyleriodictyol yields a tetra-dcetyl derivative, 
Which forms colourless needles, melting at 159°. 


HomoeriodteTf/6l' (2:4: 5-Trihydroxy phenyl i-Hydroxy-Unelhozy- 
styryl Ketone). 

The methylation of homoeriodictyol by means of methyl sulphate 
^potassium hydroxide proceeded analogously to that of 
lodictyol with the exception that there was no tendency to absorb 
yg and consequently a cleaner product waa obtained. The 

G T 2 



readily yielded ,2 : 4: IHriniethOJ^pWnyl 

5$ (m. p. 85° 

Ih'ydroxyA: C-dimethoxyphenyl 8: 4-flmetha^JijlJ 

l 54 o, ' V .. g O- = 

i-hydfdxy-Z-mcthoxi/lfyryl ketone). — Monome*yD"“ 
prepared by the action of methyl iodide on 
derivative of homoeriodictyol, was p nw^,W|i 
and Turin fgtt*, 1907, 91, 895). A lager amount of top 
has now been prepared by heating the ebov^nto^^~ 
derivarive with methyl iodide and methyl alcohol. The.#»dua 
■&u obtained was dissolved in ether and freed from. Uljtopged 
homoeriodictyol by extraction with 
carbonate, after which the monomethylhomoenodmtyol 
hy shaking with a concentrated solution of to ! 

•J obtained crystallised readily from alcohol in hard, yeUow, wart- 

like masses, which melted'^. 142°. 

On boiling monomethylhomoenodictyol for several h 
30 per cto aqueous potassium hydroxide, hydrolysis occurred at 
i double linking, after which vanillin was readily isolated from 
the reaction mixture. It is evident from to, and considerations 
previously given, that the ONa group in the sodium demat ve o 
homoeriodictyol, which is converted into methoxyl on .treatment 
with methyl iodide, must occupy the 4-position m the phenyl group 
of the molecule. Monomethylhomoenodictyol is therefore 2. Uv 
hydroxyl, ruthoxyphenyl i-hydrozy-'i-methoxyUyryl ketone. 

I Jumritm (2:4: Ht-Tnhydrvxyphcnyl S-HydroxyA-methoxyityryl 

Ketone.) ' . 

Hesporitin, which is obtained by the hydroly* of the glncosida 
hesperidin, a constituent of the peel of the orange, lemon and other 
related fruits, has been stated by Tiemann and WiB (fier 1881, 
14 970) to be the phloroglucinyl ester of Moferulic acid.. As stated 
. in the introductory portion of this paper, however, the »™y rf 
to conclusion was doubted by Power and Turin , and to presen 
author has therefore further investigated m 

Hesperirin, as obtained from Schuchardt, was 
ethyl acetate, when it melted at 224°,.b"t when 
erMictyol, fusion occuxx.ed at 200°. The mato^'so obtame , 
ZeeZ did not agree in ite 

hesperitin as given by A, G. Perhn / _, isiel j 

Thtts it formed pale yellow plaU*, wlneh eimM W* 



by • S^tH^'pjacticaJlv 

Perkin otSar hand, bag described hesperitin as 

yellow colour' ^v^^less, the identity of the matmfcf^lojed 
by the prw^h' author With heqieriitin cannot t*>%ou%d, Wmuch 
as the of UM'compotutd itself add its acetyl derivative 

are in agrodp^g^wjtli the'correspohdmg constants giveh'by Perkin 
#for hesperitin' *ii3 its acetyl derivative. Moreover, the substance 
yielded the abnormal SMium derivative, Ci s 'R 1 $$f*fC! m , R it t} tl 
characteristic of. hesperitin. (Found, Na= 3‘8. Calc., Na=3 8 'per 
cent.) '%■ '.K 'if * . - 

if ethylation of Hesperitin. 

A quantity (1'6 grams) of hesperitin was methylated by means Of 
potassium hydroxide and methyl sulphate in the mafiner previously 
described, when the reaction appeared to proceed precisely as in 
the case of homqpriodiotyol. A good yield of product was obtained, 
which was readily separated into the two compounds similarly 
prepared from eriodictyol and its homologue,” namoly, 2-hydroxy- 
i : 6-dimcthoxyphenyl 3 : 4-dimethoxystyryl ketone (m. p. 164) and 
2:4: 6-trimethoxj|ihenyl 3 : 4-dimethoxystyryl ketone (m. p. 85° 
when air-dried; 117'5° when anhydrous). 

Tetra-aeetylhesperitin. — Half a gram of hesperitin was boiled for 
three hours with a considerable excess of acetic anhydride, after 
which the greater part of the solvent was removed and the mixture 
diluted with ether. After several hours, a crystalline substance 
separated in tufts of colourless prisms, which melted at 120°. After 
recrystallisation from alcohol, this substance melted at 127°, and 
was evidently identical with the compound similarly prepared by 
Perkiu (Joe. eit.), which he regarded as a triacetyl derivative. The 
number of acetyl groups in the' compound were estimated as 
follows. A quantity of the substance was hydrolysed with dilute 
potassium hydroxide, the mixture $hen acidified with sulphuric acid, 
and the acetic acid removed by a current of steam and titrated : 

0 2616 gave acetic acid equivalent to 0'0900 NaOH. COCH,=36;9. 

Ci 6 H 10 O a (CO-CH s ) 4 requires CO-CH s =36 6 per cent. 

It is evkfent therefore that , this compound was titro-acetyl- 
heiperilin, and not a tnacetyl derivative. This conclusion is in 
harmony with the properties of the substance, for it was insoluble 

Although hesperitia,wh«i-intftR»olMst«te, possesses no appreciable taste, its 
Ueohojic solution is distinctljf ” 
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in cold dilute sodium hydroxide, which would not have been the case 
had it contained a hydroxyl group, aU the groups of this nature 
present in hesperitin having phenolic properties. 

‘ Ts* W et.lcomb Chemical Bbsabch Laboratokiiih, 

Londoh, E.C. 


CCXVII . — The Synthesis of 2:4: 6 -Trimethoxyphenyl 
3 : 4 - Dimethoxysty ryl Ketone. A Methyl Derivative 
of Eriodictyol, Homoeriodictyol, and Hesperitin. 

By Frank Tutin and Frederic William Caton. 

Some time ago Power and Tutin ( Proc . Amtr. Phams. Assoc., 1906, 
64, 352) isolated from the 'leaves of Eriodiclyon Califomiam 
(Hooker and Arnott), Greene, two crystalline substances of phenolic 
nature; which were designated eriodictyol and homoeriodictyol 
respectively. Eriodictyol was shown to possess the formula 
C 15 H 12 0 6 , whilst homoeriodictyol was found to be isomeric with 
hesperitin, having the formula C lc H„0 6 . 

In a subsequent communication (Power and f utin, Trans., 1907, 
91, 887) results were recorded which indicated that homoeriodictyol 
possesses the following constitutional formula: 


HO 

ho/~\ch:ch-co/ \oh. 

MeU HC> 

The amount of eriodictyol at that time available did not permit 
of many experiments being conducted with this substance, but the 
conclusion was drawn that it differed from its homologue only by 
having a hydroxyl in the place of the methoxyl group. It was 
furthermore suggested from certain similarities in the properties of 
homoeriodictyol and hesperitin that these two substances differed 
only in the relative positions of the hydroxyl and methoxyl groups 
in the catechol part of the molecule, and that, consequently, the 
constitutional formula hitherto assigned to hesperitin was incorrect 
(Tiemann and Will, Ber., 1881, 14, 970; Perkin, Trans., 1898, 
73,1037): 



HO 

ch:ch-oo(^)oh 

HO 


Hesperitin 
(Power and Tutin). 
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OH 

5Je0/^)CH: OH-CO-o/^) 

HO OH 

Hespentujr- 
(Tiemann and Will). 


The abowj conclusions have now all been confirmed, inasmuch 
as, in the preceding paper, it is shown that eriodictyol, homo- 
eriodictyol, and hesperitin each yield the same product when fully 
methylated. Final and conclusive proof of the structure of these 
compounds was, however, desirable, and it appeared that this could 
best be obtained by the synthesis of the fully methylated product..,. 

If the views previously expressed regarding the constitution of 
eriodictyol, homoeriodictyol, and hesperitin be correct (Power and 
l'utin, Trans, he. tit.), then these substances are 2 : 4 : 6-trihydroxy- 
phenyl 3 : 4-dihydroxystyryl ketone, 2:4: 6-trihydroxyphenyl 
4-hydroxyl-3-methoxystyryl ketone, and 2:4: 6-trihydroxyphenyl 
3-hydroxy-4-methoxystyryl ketone respectively. It was therefore 
sought to synthesjse 2:4: 6-trimethoxyphenyl 3 : 4-dimethoxystyryl 
ketone in order that it might be compared with the compound 
obtained on fully methylating the naturally occurring substances 
under consideration. This has been accomplished, and the syn- 
thetical compound has been found to be in all respects identical 
with the product obtained from the three substances occurring in 
nature, thus affording conclusive proof of the constitution of the 
latter compounds. 

2:4: 6-Trimethoxyacetophenone was prepared by the interaction 
of acetyl chloride and phloroglucinol trimethyl ether in the presence 
of anhydrous ferric chloride, and this .ketone was condensed with 
vanillin methyl ether by means of ct molecular ” sodium in a manner 
similar to that employed by Perkin and Weizmann (Trans., 1_906, 
89, 1649), when 2:4: ft-triviethoxyjihenyl 3 : i-dimethoxyslyryl 
ketone resulted in good yield : 


MeO 

Me0/^)CH0 + CH s -C0<^ ^>OMe = 

MeO' Met) 

MeO_ 

Me0<^~^>CH:CH-C0/^\0Me + H s O. 
MeU MeO ?- 


This substance gave, on heating with aluminium chloride, a 
'hydroxytetramethoxy-compound, which melted at practically the 
same temperature as 2-hydroxy-4: S-dimethoxyphenyl 3: 4-di- 
methoxystyryl ketone described by Kostauecki (Ber., 1904, 37 , 793). 



2004 TBflir ^glggg 
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sub^ce 'frepst^dl# them ' the: se^tl dstwjto 
Kostaabcki. Nevertheleae.ifciscoimideral certain-6 
tetramethoxy-compouurf obnped by tie pres^tSk 
with that proparr d .by Hostanecki, inasmuch as 1 
has shown tljat a methoxyl group in the phlorogh 
situated in the 2-po|itidn with respect to the 1 ' 
easily hydrolysed by aluminium chloride. 

2: 4: 6-TriAethoxy acetophenone was prepared bjrfjJEoi 
(Her,, 1899, 38, 2262) in the manner already mentioned, bid 
ySgvionsly been stated by Friedlander and. Schnell (JS^,Jt897, 
30, 2150) to result from the interaction of phloroglucinoi 
..ether and acetyl chloride in the presence of aluminium chloride. 
The present authors, however, could succeed in preparing it; tally 
-by Kostanecki’s method, and, when employing that ; pf^’ihe 
^.earlier investigators, obtained a hydroxydiacctyldimclhoscyhcnunt, 
C i2 n iA- ^ 

Expbbihenta.l. 



M ethylation of Phloroglucinoi. 

Will (Her., 1888, 21, 603) obtained phloroghicinol trinethyt 
ether by the action of sodium and methyl iodide on tho dimethyl 
ether, the latter being prepared by passing anhydrous hydrogen) 
chloride into a methyl-alcoholic solution of phloroglucinoi. The 
present authors, with the endeavour to simplify this process, sought 
to obtain the trimethyl ether by the direct methylation of phloro- 
glucinoi with methyl sulphate and potassium hydroxide. This 
method, however, did not give satisfactory yields of the desired 
substance, a considerable part of the material being converted into 
a neutral oily product. The latter distilled at 140 — 145°/13 mm, 
or at 258 — 266° under the ordinary pressure. It was unchanged by 
further treatment with methyl sulphate and potassium hydroxide, 
but was not further investigated. The method employed, by Will 
(lac. cit .) w*p therefore adopted, but witlT the employment of 
methyl sulphate instead of methyl iodide. In this way satisfactory, 
yields of phloroglucinoi trimethyl ether (m. p. 52°) were obtained. 

Action of Acetyl Chloride and Aluminium Chloride on 
t _ Phloroglucinoi Trimethyl Ether. ' 

FriedlSnder and Schnell (Joe, cit.) treated phJorb§lttemol tri- 
methyl ether with acetyl chloride and aluminium chloride, andy 
obtained thereby 2-hydroxy-4 : 6-dimethory acetophenone and the 
corresponding trimethoxy-fcetone. The present authors, however, 
■whop employing the method of these investigator*, egpid; isolate 




.ms 

from amoitetof2dt$roxyl4': 6-di- 

methoxy^E^g ljj?B>aej' itochauged phfcroglui&or’Wimethyl '&ier, 
an< * CjjHhOj, bo matter how 

the oKlKW^jrf the $fqperimenl were .jaried. 

A °* phloroglucinol trimethyl ether was 

di»»l”^ »8afe i^TOMdet. 6 grams of acetyl chloride added, 
and then'" i^Wadu ^.*^wdeted iduminiBm chloride gradually 
introduced. “After heating the mixture for one hour the'eolyeot 
was decantedjiMd.the:Td®iue decoiBjj|^d with ice and hydrochloric 
acid. The product so obtained was dissolved in eth^r and shaken 
with a soluti^i of potassium hydroxide, which removed the greater 
part of tie’ material. 5 ' The neutral product remaining in the ether 
consisted almost ? entirely of unchanged phloroglucinol trimethyl 
ether. The alkaline extracts were acidified, and the precipitated 
product was crystallised, first from ether, and then from alcohol, 
when it formed long, slender prisms, melting at 127—128° : 

01090 gave 0-2407 C0 2 and 0 0583 H 2 0. 0=602; H=6'9. 

0-1130 „ 0 2491 CO z „ 0-0595 H 2 0. C=60*l; H=5*$f 

0 1316 „ 0-2924 C0 2 „ 0-0714 HjO. C=60-6; H = 60. 

OH-C 6 H 2 (OMe) 2 (OOCH a ) requires C=61-2; H = 61 per cent. 

OH-C 6 H(OMe)i,(CO-CH a ) 2 „ 0 = 606; H=59 „ 

OH-C 6 (OMe) 2 (CO-CH a ) s „ C=600; H=57 „ 

These analyses indicate that the substance under consideration 
was a hydroxydiacetyldimethoxyh emene, OH>C 6 H(OMe) 2 (CO-CH s ) 2 , 
and this conclusion was subsequently confirmed by the analysis of 
its benzoyl derivative. No direct proof of the constitution of the 
diketone was obtained, but it would appear most probable that it 
is represented a8 follows : 

OH 

f^CO-CH, 

CH,-0\/ 0 ' 0H s 

CO-Cffg 

This formula is preferred to the other possible one, Wit is known 
that 2: i: 6-trimethoxyacetophenone, which must first be formed, 
readily yields 2-hydroxy-4 : 6-dimethoxyacetophenone in the presence 
of aluminium chloride, and a second acetyl group, when entering 
the nucleus of the latter ketone, would assuredly enter the para- 
position with rtepect to the’ hydroxyl group. 

Hydroxydiacetyldimethoxybennene is sparingly soluble in ether, 
Md moderately so in alcohol. It did not lose either of the methyl 
groups when treafcd|«4th anhydrous ferric chloride or with 
■ oUoride, and attempt*, te introduce a third acetyl group 

into the nucleus of it ware unsuccessful. 
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Acetoxydiacetyldimethoxybemene, OAc‘C 6 H(OMe) 2 (CO , CH s ) 2 .— 
The acetyl derivative of the above-described compound was prepares 
by means of acetic anhydride. It crystallised from its concentratec 
solution in this solvent, and was purified by recrystallisation’fron 
benzene. Acetoxydiacetyldimethaxybenzene forms well-definec 
prisms, melting at 150'5°: 

0-1132 gave 0’2409 C0 2 and 0-0572 H 2 0. C=60‘0 ; H=5‘6, 
Ci 4 H 18 0 4 requires C=60'0; H=5'7 per cent. 

This substance cannot be crystallised from ordinary alcohol oi 
other hydrous solvents, as it is rapidly hydrolysed when dissolved 
in such liquids. 

Bemoyloxydiacelyldimcthoxybemene, OBz'C 6 H(OMe) 2 (CO-CH 3 ) 2 , 
— This compound was prepared by the Schotten-Baumann reaction. 
It crystallised from benzene in cubes, and from absolute alcohol in 
slender prisms, melting at 179° : 

0-1132 gave 0'2?63 C0 2 and 0 0551 H 2 0. C = 66-7; H=5'4. 
C 19 II 22 O c requires C = 66'7; H=5'3 per cent. 

The analysis of this compound conclusively confirms the results 
obtained by the analysis of the original hydroxy-diketone, inasmuch 
as the related compounds containing ono and three acetyl groups 
would require C=65'6 and C = 680 per cent, respectively. 

Hydroxydiacetyldimethoxybenzenephenylhydrazone. — One gram 
of hydroxydiacetyldimethoxybenzene -was dissolved in a small 
amount of alcohol, and slightly more than two molecular proportions 
of freshly distilled phenylhydrazine dissolved in acetic acid added. 
The mixture was heated on a water-bath for a quarter of an hour, 
when, after concentration, a crystalline product separated. This 
was collected, and crystallised many times, first from acetic acid, 
and subsequently from a mixture of ethyl acetate and alcohol, -when 
the melting point gradually rose from 215° to 230°, the product 
finally obtained forming hexagonal prisms melting sharply at the 
latter temperature : 

0 0927 gave 0-2248 C0 3 and 0 0529 H,0. C=66T;H = 6'3. 

0-1012 „ 8-4 c.c. Nj (moist) at 19° 'and 753 mm. N=9'4. 

CjjH^OjNj requires C=65'8; H = 6’l; N = 8'5 per cent. 

This compound was therefore a monophenylhydrazone of hydroxy- 
diacetyldimethoxybenzene. 

The original ethereal mother liquors from the hydroxydiacetyl- 
dimethoxybenzene yielded a small amount of a substance which, 
when crystallised from alcohol, melted at 80° : 

0-0754 gave 0T685 C0. 2 and 0 0425 H,0. C = 61‘2; H = 6’3. 
CioHjA requires 0=612; H = 6T per cent. 
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This substance was evidently 2-hydroxy-4 : 6-dimethoxyaceto- 
phenone, described by Friedliinder and Scbnell ( loc . cit.). 

Since no trimethoxyacetophenone could be obtained by means of 
the aluminium chloride reaction, recourse was bad to the use of 
sublimed ferric chloride (Kostanecki, Ber., 1899, 32, 2261). By 
this means a good yield of product was obtained, which consisted 
largely of 2:4: 6-trimethoxyacetophenone (m. p. 99—100°), but 
contained a little of the previously described hydroxydiacetyl- 
dimethoxybenzene. 

Condensation of 2: 4: ^-Trimethoxyacetophenone with Vanillin 
Methyl Ether. Formation of 2 : 4 : 6-Trimethoxyphenyl 
3: 4 -Dimethoxystyryl Ketone. 

Vanillin was methylated' by means of methyl sulphate in the 
manner described by Perkin and Weizmann (Trans., 1906, 89, 
1649), when vanillin methyl ether was readily obtained. ’ One 
molecular proportion of the latter compound was then heated in dry 
ethereal solution with equivalent amounts of 2:4: 6-trimethoxy- 
acetophenone and finely divided sodium."* Hydrogen was slowly 
evolved, and, after six hours, a yellow solid commenced to separate. 
When the reaction was complete, which was after about twenty-four 
hours heating, the ether was decanted, and the residue dissolved in 
benzene and washed with water. Considerable difficulty was 
originally experienced in causing the yellow, viscid residue obtained 
on evaporating the benzene to crystallise, but this was eventually 
effected from alcoholic solution, after which subsequent batches of 
material quickly crystallised on inoculating with the solid first 
obtained. 2:4: 6 -Trimethoxyphenyl 3 : i-dimethoxystyryl ketone 
forms stout, palo yellow prisms, which contain one molecule of 
alcohol of crystallisation, and melt at 85°. The anhydrous substance 
melts at 1 17‘S° : 

0-1158 t gave 0-2778 CO, and 01158 H,0. C = 65-4; H = 7‘l. 

0- 1436 * „ 0-3512 CO, „ 0'0796 H^O. C = 66-7; H = 61. 

1- 0010, t on heating at 100°, lost 0-1140 EtOH. Et&H = ll’4. 

OoH^.mOlI requires C = 65 -3; H = 6'9; EtOH = 1 14 per cent. 

0'cfj n»O 0 requires C - 67 "O , H = 6‘l per cent. 

- - 4 . 6-Trimethoxyphenyl 3 : 4-dimetHoxystyryl ketone is very 
readily soluble in benzene, xylene, chloroform, or acetic acid, 
moderately so in alcohol or carbon disulphide, and almost insoluble 
m ether or petroleum. It also dissolves readily in moderately 
concentrated hydrochloric or sulphuric acids, yielding deep red 

Eii re i >aip 4 by violently shaking molten sodium under xylene, the latter being 

sujinnt y removed by Ihe addition of pure ether, and decantation. 

11 ne ^" J Anhydrous substance. 
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solutions. It distils without decomposition at 325°/13 mm., solidify- 
ing to a yellow, vitreous mass. 

A quantity of the ketone was heated for five hours with a large 
excess of a concentrated alcoholic solution of potassium hydroxide. 
The greater part of the material was recovered unchanged after 
this treatment, but some veratric acid was isolated from the reaction 
mixture. It thus appears that, under the influence of potassium 
hydroxide, the ketone in question is attacked at the double linking, 
just as has been shown, in the preceding $aper, to be the case with 
monomethylhomoeriodictyol. The first product of this change is, 
doubtless, vanillin methyl ether, which yields the veratric acid by 
the further action of the alkali. 

Action of Aluminium Chloride on 2': 4: fi-Trimelhoxyphenyl 
3 : i-Dimethoxystyryl Ketone. 

With the endeavour to remove methyl groups from the above- 
described ketone, in order to see if, in this way, homoeriodictyol 
could be obtained, the effect of ferric and aluminium chlorides on 
the pentamethoxy-eompound was investigated. Ferric chloride was 
quite without action on it, but when heated with aluminium chloride 
it slowly lost one methyl group. The change was by no means 
complete, even after many hours’ heating, hut the hydrolysed 
product was readily separated from the unchanged material hv 
boiling the mixture with successive portions of dilute aqueous 
potassium hydroxide. The alkaline liquids so obtained yielded, on 
acidification, a yellow compound, which crystallised very readily 
from alcohol in deep golden-coloured plates, melting at 154° : 

01122 gave 0'2724 C0 2 and 0'0584 H,0. C = 66'2; H = 5’8. 

C 19 H 20 O 6 requires C = 66’3; H = 5'8 per cent. 

This compound is doubtless identical with the 2-hydroxy-4 : 6-di- 
methoxyphenyl 3 : 4-dimethoxystyryl ketone (m. p. 157°) prepared 
in another way by Kostanecki ( Ber ., 1904, 37, 793), hut the present 
authors were unable to obtain the crystalline acetyl derivative 
described by him, although several attempts were made. 

The Wellcome Chemical Research Laboratories, 

Loxpos k E.C. 
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CCXVIII . — The Molecular Complexity, in the Liquid 
State, of Tervalent Nitrogen Compounds. 

By William Ernest Stephen Turner and Ernest Wyndham 
Merry. 

In a review of the possible causes of association in the amides by 
Dr. A. N. Meldrum and one of us (Trans., 1908, 93 , 876), it was 
suggested that the association observed - might well be due to the 
presence of the tervalent nitrogen atom or the oxygen atom of the 
group -CO-NHj, and the observations . recorded in this com- 
munication were, in the main, carried out in order to test this 
suggestion. 

Evidence bearing directly on the problem should be obtainable 
by an examination of the molecular complexity of the amines, for 
in these substances the nitrogen atom can pass with great readiness 
from the ter- to the quinque-valent state. Such data as existed at 
the heginning of the work were but meagre, consisting of deter- 
minations, either in solution or in the liquid state, of the molecular 
weight of aniline, two or three of its derivatives, and of the 
toluidines (Auwers and Pelzer, Zeitsch. physikal. Chem., 1897, 
23, 449; Auwers and Dohrn, ibid., 1899, 30 , 542; Dutoit and 
Friderich, Compt. rend,, 1900, 130 , 32.7). It is well known, how- 
ever, and our research confirms the fact, that the molecular 
association of an aromatic substance is either considerably less than 
in the corresponding aliphatic compound, or is non-existent. We 
decided accordingly, whilst including a number of aromatic sub- 
stances, to make a study of the aliphatic amines. 

The research was extended, however, beyond a comparison of the 
amines and amides, and was made to include a survey of other 
nitrogen-containing compounds. Of these, some, notably aceto-, 
propio-, butyro-, and benzo-nitrile, had already been examined by 
several investigators (Ramsay and Shields, Trans., 1893, 63 , 1089; 
Dutoit and Eriderich, loc. cit.- Gnye and Baud, Arch. Sri. phys. 

1901, [iv], 11 , 449; Renard and Guye, /. Chim. phys., 1907, 
5, 9i), although their results do not in all cases agree as well as 
might be expected. We have included in-our work redeterminations 
With these four substances, but have not given full results in each 
case. 

As regards me nitro-compounds, Ramsay and Shields (loc cit ) 
have proved, by a comparison of nitroethane and nitrobenzene that 
aliphatic nitro compounds are associated, whilst aromatic compounds 
are non-associated. The observations on this class of substances we 

ave not extended, but the possibility of association connected with 
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the nitroso-group, as revealed by the tendency of a few derivatives 
of hydrocarbons to form double molecules at low temperatures 
(Piloty, Ber., 1898, 31 , 452; Bamherger and Rising, Ber., 1901, 
34 , 3877), attracted us to examine three nitrosoamines, of which 
dimethylnitrosoamine is of particular interest on account of its con- 
siderable conductivity, solvent power, and dielectric constant 
(Walden, Zeitsch. physikal. Chem., 1903, 46 , 103). .From the high 
value of the dielectric constant we expected to find association. 

The determination of the molecular complexities in the liquid 
state, rather than in solution, was attended by certain advantages, 
for our results render it possible to make a comparison, in some 
cases, with the extent of association in solution; and we have also 
been ’able to include a number of substances the solubilities of which 
in benzene and similar solvents are very slight, the advantage of 
being able to include formamide being considerable. As far as 
possible, the experiments have been carried out over the same range 
of temperatures. 

Against these advantages, we have to set off the fact that the 
calculation and interpretation of the results by the Ramsay and 
Shields’ method, which has been used in its original form, is open 
to objection, and our own determinations support those of Dutoit 
and Fridcrich and of Guye and his pupils in demonstrating that 
the Ramsay and Shields’ formula can only be applied within some- 
what circumscribed limits. * We have not been able, owing to lack 
of data in most cases, to employ any of the alternative methods of 
determining the molecular complexity, such as have been suggested 
by Ramsay ( Proc . Roy. Soc., 1894, 56, 175) and Walden (Zeitsch. 
physiUl. Chem., 1909, 65, 184). 


Experimental. 

The measurement of surfaco tension was carried out in an 
apparatus of the U-tube type, the capillaries used in the construc- 
tion being previously carefully tested and calibrated at different 
points. In form, the apparatus was very similar to that employed 
by Hewitt and Winmill (Trans., 1907, 91, 441)— reference to their 
diagram will serve to explain our arrangement — but differed from 
it in two respects : the capillary tube was backed by enamel, and, 
more important still, the end of the capillary tube, to the extent of 
about one inch, was bent sharply downwards, and a piece of quill 
tubing of the same diameter fused on to it, this added tube being 
bent sharply upwards so as to he parallel both with the capillary 
and with the wide limb of the U-tube. The object of this elbow 
of quill tubing was twofold. It served, in the first place, as a trap 
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for particles falling from the rubber connexions, and, in the second 
place, as a reservoir into whigh liquid could be transferred from the 
capillary. 

Constant temperatures were obtained by the use of large baths 
a nd a carefully regulated flame. At the higher temperatures we 
employed a bath of paraffin wax (m. p. 60°), finding it much 
preferable to concentrated sulphuric acid, and we were able to use 
it at temperatures up to 210°. 

fn most of the experiments, the air was removed from the 
apparatus by exhaustion to a low pressure, although it has been 
shown by Renaud and Guye ( loc . cit .) that unless the substance is 
easily oxidisable, measurements of the surface tension made both in 
presence and in absence of air agree to within about 
\ per cent. 

At each temperature, three readings of the 
capillary rise were made by means of a reading 
micrometer, the differences never amounting to more 
than four hundredths of a millimetre. A fresh 
surface was obtained for each reading by tilting tho 
tube and allowing liquid to run from the capillary 
into the elbow of quill tubing. The substances of 
high melting point could not be treated in this way, 
and in these cases a fresh surface was obtained by 
temporarily forcing the liquid from the capillary 
into the wide tube. Two independent series of deter- 
minations of the surface tension were made with 
each substance, in many cases by employing two tubes 
and placing them side by side in the same bath. 

The density determinations were mainly made in 
specific gravity bottles of 10 c.c. capacity, calibrated 
at five or six different temperatures between 20° and 
90°, so that the volumes at other temperatures could 
bo deduced. At the higher temperatures considerable 
difficulty was experienced in using this form of 
pyknometer, and the simple form shown in the diagr am was devised 
and employed, the narrow tubing being capillary of 1 — 1'5 mm. 
diameter of quill tubing of about the same bore. The cup was 
charged with the solid, and the pyknometer transferred to the 
heating bath. The liquid level was adjusted by air pressure to the 
mark b, excess above the level a removed by fine capillary tubes, aud 
the cup wiped out before weighing. All densities are compared 
with that of water at 4°. 

ft itli the exception of benzamide and salicylamide, the materials 
were obtained by purchase, mainly from Kablbaum, and all were 




m »«» «.«r: 

^ U, » * f” °' *****“ 

obtained from Kablbaunn ^ soljd 8odium 0 r po^ssium 

MM *-* <!"»'& ■SLSS 


id afterwards «»!*«««> j > - , . 

* . - ,, nrpssure the others under atmospheric 

amine und ^ r “ ot C0 P n3tant , or almost constant, boiling point 
pressure. Distill houti Diphenylamine and tribenzyl. 

-° b r d :;— f^XobolLti^of constant melting 
amine were V densities obtained were compared 

point. Wherever possible, the densrtie^ ^ ^ ^ 

wlth ° ° d exactly wfth that found by Briihl (Zeitsch. 

employed agreed exact >6 ^ ^ rf dipropyli 

amTtripropyl-aminc wmin very close agreement with the numbers 

^Z b Ltooli T er(from Schucbardt) were treated an follows: 
phenylmetbylnitrosoamine with freshly heated sodium sulphate, 
STuo Others with recently ignited potassium carbonate, and sub 
sequently distilled under diminished pressure. 

Of the nitriles, acetonitrile, benzomtnle, phenylacetomtnle, and 
m ,toluonitrilo were treated with phosphoric oxide and afterwards 
distilled, the acetonitrile under atmospheric, the others under 
diminished pressure. Propio, butyro-, and isobutylaceto-n.tr.le were 
. kept over sodium sulphate, and then distilled under atmospheric 
pressure Lacto-, mandelo- and o-tolno-nitrile were merely distilled 
under diminished pressure. The melting point of the p-toluomtrilo 
was 28'4°, and tile substance was used without further purification. 
The densities at 20° of acetonitrile and benzonitrile agreed very 
closely with the values found by Briihl (loc. cit.), but those of 
propio- and isobutylaceto-nitrile were a little higher, that of phenyl- 
acetonitrile a little lower, than Briihl found. 

The formamide was well dried over sodium sulphate and after- 
wards distilled under diminished pressure. Its density at 20” 
was in good agreement with that given by Briihl. The 
other amides, the anilides and urethanes were purified by methods 
already described (Meldrum and Turner, this vol., p. 1607). 
At the conclusion of the surface-tension measurements, the melting 
points of the salicylamide and phenylacetamide wero tested, and 
found to agree exactly with those of the original substances. 

In addition to the amides on which we have been successful in 
making measurements, we endeavoured to bring into the scope of 
the work a number of diamides and ethyl oxamate, but found them 
all unstable. Carbamide decomposed at its melting point; ammonia 
from malonamide could be detected even before melting; whi<s 
ethyl oxamate, when gradually heated, gave ammonia at 1 
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^either could we find a suitable solvent for these substances. Their 
insolubility in benzene, etj^er, etc., is well known. Lachman 
( Zdtsch . physikal. Chem., 1897, 22, 170) found that ethyl oxamate 
; s soluble in methyl oxalate, and, in this solvent, gave molecular- 
iveivht values indicative of decided association. We used methyl 
>xalate, ethyl oxalate, diphenylamine, and phenylurethane in 
tempts to dissolve carbamide, oxamide, malonamide, and succin- 
imide, but found all these amidjs either insoluble or only slightly 
soluble. We possess indirect evidence, however, showing that these 
substances should be classed as associated. 

In the following tables are recorded the molecular weight of the 
substance, the temperature ( t ), the capillary rise in cm. (h), the 
radius of the tube in mm. (r), the density (/>), the surface tension 
(y), the values and of the Ramsay and Shields’ constants 
calculated from the separate experiments, k, the mean values, and 
the degree of association ( x ). 

In the case of formamide the mean values of k are derived from 
four sets of experiments. 


Amines. 


n - Propylamine (M.W. =69). 


c. 

h. 

T. 

P- 

r 


k 2 . 

k. 

X. 

10 ' 

8-040 

01779 

0-7271 

2313 

— 

— 

— 

— 

20 

8 ‘506 

0-1779 

0*71S5 

21-93 

1-83 

1-85 

1'81 

1-24 

30 

3368 

•0-1779 

0 7081 

20-81 

1-83 

1-84 

1*835 

1-24 

45 

3-161 

01780 

0-6891 

19-04 

1-82 

1-86 

1-84 

1 *24 


Dipropylamine (M.W. = 101 ). 


20 - ' 

3-462 

0-1779 

07390 

22-32 

— 

— 

— 

— 

30 

3-334 

01799 

0-7299 

21 -23 

2-42 

2*14 

2-28 

0-90 

45 

3-152 

0-1780 

0-7104 

19*7*2 

2-27 

2*31 

2-29 

Ci'89 

00 

2-962 

01780 

07025 

18i7 

2-37 

2-33 

2-35 

0-86 




Tripropyla: 

mine (M.W. 

= 143). 




20“ 

3-342 

0-1850 

07571 

22-90 

— 

— 

— 

_ 

30 

3-238 

0-1851 

0-7193 

22-03 

2-56 

2'43 

2-495 

0-78 

45 

3 079 

0-1851 

0 7373 

20*61 

2‘64 

2-63 

2-635 

0-72 

60 

2-919 

0-1851 

0-7252 

19-22 

2 63 

2-65 

2-64 

0-72 

75 

2-760 

0-1851 

07130 

17-87 

2-61 

2-65 

2-03 

0-72 


iso Amylamine (M. W. =87). 


20' 

3-162 

0-1851- 

0-7505 

23-59 

— 

— 

— 

— 

30 

3-352 

0 1851 

0-7417 

22-57 

1-99 

1-92 

1-955 

MS 

15 

3-184 

0 3851 

0*7277 

21*04 

2-03 

2-03 

2-03 

1-07 

60 

3018 

(J-1851 

0-7128 

19-53 

2 00 

203 

2015 

1 08 


Triamylamine ( M. W. = 227). 


20 : 

3-399 

01851 

0-7859 

24-25 









30 

3-310 

0-1851 

0-7790 

23-41 

8-09 

3-12 

3-105 

0 56 

45 

3-172 

0-1851 

0-7676 

22 11 

3-18 

311 

3-145 

0-55 

60 

3-034 

0-1851 

0-7568 

20-85 

3-14 

3-07 

3-115 

0*56 

75 

2-892 

0-1851 

0-7461 

19-59 

3-20 

3 17 

3185 

0-54 
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Amines (continued). 


f. 

60' 

75 

90 

105 


20 ° 

30 

45 

60 

75 


h. 

4'26S 

4*150 

4-023 

3890 


4 -388 
4 -298 
4*165 
4*015 


Diphenylamin e (M.W. = 169). 


r. 

P- 

7* 


k 2 . 

k. 

2". 

0*1777 

1*0547 

39*23 

— 

2*66 

2*515 

— 

0*1778 

1*0435 

37*77 

2*37 

0*77 

0*1778 

1*0326 

36*23 

2 55 

2*46 

2 505 

0 78 

0*1778 

1*0217 34*66 

BcnzyJamnc (M.W. 

2*63 

= 107). 

2*55 * 

2'5» 

0*74 

0-lSfn) 

09S13 

39*07 

_ 

— 

— 

— 

0*1850 

0*9727 

37*94 

2 09 

2*07 

2 08 

1*03 

0*1850 

0 9597 

36*17 

2*19 

2*05 

2 12 

l-oo 

0 IS 50 

0*9463 

34*19 

2*12 

2*05 

2 085 

103 

0*1850 

0*9338 

3*2 S3 

2*28 

2*17 

2 225 

0 97 


DihoKybitHUic (XL W . =197). 


20 5 

4 ‘36*2 

0*1850 

1*0276 

40 68 

— 

— 

" — 


30 

4 -2S0 

0-1850 

1*0199 

39 61 

2 90 

2 71 

2*805 

0-66 

45 

4*150 

0*1S50 

1 *0083 

38*ol 

2 -92 

2 78 

. 2*85 

0*64 

60 

4*026 

0*1850 

0*9963 

36 40 

2 *93 

2 82 

2-875 

0 63 

75 

3 894 

0*1850 

0 9844 

34-79 

3*01 

2 99 

3 00 

0 59 




Ti tle n 'rhi in i ne \ M . W . 

=287). 




95 J 

3*707 

0*1 $50 

0*991*2 

33-34 

— 

— 

_ 

_ 

105 

3 6*23 

01 >50 

0'9S5O 

32 43 

3-42 

3*40 

3-41 

0-49 

1*20 

3*501 

0 1850 

0-9741 

30*97 

3 59 

3*46 

3-525 

047 

135 

8*378 

0 1851 

0*9632 

29*54 

357 

3 59 

3 58 

0-46 


I'h'‘n>!?hh'ih‘'.xzt ne (M.W . =108). 


20° 

4*572 

0*1S50 

1 *0978 


— 

— 

— 


30 

4 480 

0*1850 

1 - y>99 

44 31 

218 

2 16 

217 

0-97 

■15 

4 322 

0*1850 

1 “777 

42 27 

2 47 

2*27 

2*37 

- 0-85 

60 

4 179 

nl>5u 

1 y653 

40 40 

2 23 

2 16 

2*195 

0-95 



J/i ilh flip’ll if? 

‘iwmin* (M.W. ~ 74), 




20’ 

4*269 

01 >50 

1 ''."O'? 

33-97 


— 



30 

4 173 

0 1850 

0*9965 

37*73 

1*74 

1*75 

1 -745 

1 34 

45 

4*020 

0*1850 

Vi'981;’ 

3f.*S0 

1*85 

1 *86 

1 *855 

1 22 

60 

3*858 

0*1550 

0 9654 

33 SO 

1*94 

1 93 

1 935 

1-15 

t ;* 

3*692 

0 1 >50 

U 9191 

31 SO 

1*97 

1*92 

1*945 

1-14 



!)<■ 

'/,>//.< l'Vl/4 

*nit in? (M.W 

.-102). 




20 

3*833 

0 1 >50 

0*9 422 

32*S1 

__ ' 

- 

— 

- 

30 

3-753 

01850 

0*1*331 

31 *2 

1*79 

1*77 

1*78 

1*30 

45 

3*628 

0*1 >50 

y 9197 

3y'2> 

1*90 * 

1-89 

1 *S95 

MS 

60 

3 490 

0 1551 

0*9061 

*28 71 

1*97 

2*00 

1 '985 

MO 

75 

3 350 

0*1 >51 

0*8919 

2713 

2 01 

2 02 

2 015 

i-os 


Th •<' uhneth tjl n Uros^t mine {M. W. =136). 


20° 

4*391 

0 1*50 

1 1275 

44 96 

— 

— ■ 

— 

— 

80 

4*310 

0 1 >50 

11187 

4375 

2 38 

2 30 

2-34 

0’S6 

45 

4*1*2 

01 850 

1 1055 

41 95 

2 40 

2 43 

2-415 

082 

60 

4-<>48 

0 1 *50 

10919 

40*13 

2 49 

2 51 

2-50 

078 

75 

3 916 

0 1*50 

I -07S2 

38 31 

2*45 

2*48 

2*465 

0-80 

90 

3 782 

0 1850 

1 0644 

36*53 

2*47 

2*55 

2*51 

* 078 



liquid state, of tervat.ent nitrogen compounds. 2075 



h. 

T, 

Nitriles. 

Ladonitrile (M.W. ■ 

p. y. 

-71). 

k v 

k 2 . 

k. 

X. 

20° 

i -059 

0-1850 

- 0*9877 36-38 







30 

3-989 

01850 

0-9788 35-43 

1-27 

1-24 

1-255 

2'21 

45 

3*879 

0 1850 

0*9656 33-99 

1-31 

1-33 

1-32 

2'04 

00 

3*765 

*0-1850 

0 9525 32-54 

1-35 

1-30 

1-325 

2 03 

20° . 

3-892 

0*1780 

Bulyronitrilc (M.W. 
07936 26-97 

= 69). 




ao 

3780 

0*1780 

0-7842 25-88 

I -73 

1-70 

1-715 

1-38 

45 

60 

3-608 

01779 

0-7701 24 25 

1 77 

1-79 

1-78 

1 30 

3431 

0*1779 

0-7556 22-62 

1-78 

177 

1775 

1-31 

20" 

3-637 

iso Butyl anton it rile (M.W. -97). 
0-1850 0-8038 26 53 — 




SO 

3-548 • 

0-1850 

0 7955 25 61 

1-80 

1*81 

1-805 

1-27 

45 

3-410 

0-1851 

07827 24*23 

1-83 

1-85 

3-84 

1*24 

60 

3-268 

0-1851 

0-7699 22-84 

1 89 

1-87 

1-88 

1'20 

20" 

4-407 

01776 

Benton itrik (M.W. -- 
1 0051 3S-59 

103). 




30 

•1315 

0 1777 

0 9974 37-51 

1 -93 

1 95 

1 -94 

111 

45 

4-170 

0 1777 

01*831 35-78 

2-03 

2 os 

2 055 

1-05 

60 

4-010 

0-1778 

0-961*2 33 89 

2-32 

225 

2-285 

0-S9 

20* 

4-453 

Phenyl <»:cUmitr Hr (if. W 
01S50 1-0157 41-36 

•. = 117). 




30 

45 

4-404 

0-1850 

1-0076 40 27 

2 09 

2 07 

2-08 

1-03 

4 270 

0-1850 

0-91*39 38 56 

2 14 

2 13 

2135 

0"99 

GO 

4-130 

0-1850 

0-971*2 3675 

2 32 

2 "29 

2315 

O' 83 

20' 

4-515 

Mundrfonitrilt ( M. W. 

Oi776 1 1165 43*91 

-133). 




30 

4-450 

01776 

1-1086 42 98 

1 78 

1 87 

1 >25 

1 25 

45 

4-340 

0-1776 

1*0966 41-52 

1-87 

1 >9 

1 '>> 

1 *20 

60 

4 '234 

01777 

1-0844 40 -02 

1 96 

1 -93 

1 945 

114 

,i f ■ 

4-189 

0-1950 

• Toluon it rile .M.W, = 

0 1*955 37 ^4 

017>. 




30 

4100 

0*l\ r .o 

0-9863 36-70 

2-21 

2'21 

2 21 

0 91 

45 

60 

3-961 

0 1850 

0-9737 35-00 

2 25 

2 33 

•>•29 

0 s9 

3*809 

0*1?50 

0 951*6 3317 

2 4 5 

2 27 

2 36 

0*8.1 

‘5 

3 "650 

0*1850 

0-P4S1 31-46 

2-39 

2 32 

2 355 

0 55 

20 ; 

30 

4-089 

4-012 

m 

0-1778 

0-1773 

• TdW'HitnU <M.W. 

10316 36-79 

1 0235 35-81 

• 117*. 

1 84 

1-84 

1 "84 

1 *24 

45 

3- >90 

01773 

1-0122 34 34 

1 1*1 

1-91 

1 91 

117 

60 

3 760 

01778 

0-9997 3278 

2 03 

1 99 

2 01 

1-08 

75 

3-624 

01779 

0 9872 31 22 

2-07 

2 05 

2 06 

RK 

30 s 

45 

60 

75 

4-112 

Xt-Toluontirik (M.W. = 
0-].v50 0*9785 36-51 

117). 




3 "978 

0-1850 

0'96I0 34 JO 

2 '22 

2‘21 

2 215 

0 94 

» 3 "846 
3701 

0 1850 

0 9512 S3 -20 

273 

2 22 

2-175 

0 96 


01850 

0 9390 31-54 

2 29 

2-17 

2 23 

0 98 



2076 TURNER AND MERRY: THE MOLECULAR COMPLEXITY, IN THE 


Amides. 





Form amide {M.W. 

= 45). 




t a . 

k. 

r. 

P- 

7 - 

it,. 

K 

it. 

x. 

20 s 

5'812 

0*1772 

1-1350 

57-35 

— 

— 

— 

-- 

30 

5-770 

0*1772 

1-1267 

56-51 

0 65 

0 61 

0-63 

6-1S 

45 

5*704 

0*1773 

1-1142 

55 "27 

0-64 

0-65 

0 66 

5-/6 

60 

6*634 

0*1773 

1T015 

53-94 

0-73 

0-73 

*0*74 

4-85 

75 

5 529 

0*1773 

1 0892 

52-36 

0-93 

0 94 

* 0*95 

3*34 




Acetamide (M.W. = 

= 59). 




85 a 

4*300 

0-1850 

0*99S0 

38-96 

— 

— 




95 

4-226 

0 1850 

0-9904 

37 -98 

1*18 

114 

1-16 

2--J7 

105 

4-147 

0-1S50 

0-9822 

36 96 

1 24 

M7 

1*205 

2 

120 

4*0*20 

0-1850 

0 9703 

35-39 

1 31 

1*27 

1*29 

2*11 




Fropionamidc (M. W. 

, = 73). 




S0° 

3*796 

0-1778 

0*959? 

31*77 

— 

— 

_ 


90 

3*71S 

0 1779 

0 9517 

30-88 

1-29 

1-33 

1*31 

2*00 

105 

3-599 

0*1779 

0-9395 

29*50 

1*85 

1*31 

1-33 

2 "01 

120 

3-478 

0*1779 

0-9272 

28 14 

1-36 

1*37 

1*365 

Ml 




L'ti'Ul lllith 

JiM.W.a 

:S9). 




8Q e 

4 272 

0T850 

1*1S81 

441*2 







90 

4*226 

0TS50 

1-1301 

43-34 

1 -06 

1-04 

1-05 

2 8? 

105 

4 152 

0*1850 

1-1181 

42 13 

M2 

M3 

M25 

• 1 - "iCl 

120 

4 076 

0*1850 

11062 

40 91 

M3 

1*15 

1-14 

. .hi 
2>l 




liciiui.uidt (M.W. = 

121). 




130' 

3-886 

0*1850 

1 0792 

:;3 -06 



_ 



HO 

3*$40 

0*1850 

10717 

37*40 

Ml 

1-08 

1 '095 

•i 

150 

3*804 

0-1 S50 

1-0641 

36*73 

116 

1-26 

1*21 

- I u 

160 

3 - 756 

0-1S50 

1 0565 

36*01 

1*29 

1-25 

1'27 

.) 1 i! 

170 

3702 

0-1850 

1 -0489 

35-23 

1-43 

1 43 

1*43 

Z 10 

1*51 




■d (M.W, 

. = 135). 




160° 

3-644 

0-1550 

1-0179 

33 66 






170 

3-5S7 

0-1*50 

1 0105 

32 89 

1T,8 

1-51 

1 *545 

1*61 

ISO 

3*522 

01850 

1 -0029 

3205 

1 77 

1 70 

1-735 

1 35 



S„hWhmi<lt (M.\V.= 

H37). 




140° 

3-7>5 

01850 

11719 

40*35 






150 

3-746 

0-H50 

11663 

39-64 

1 22 

118 

1*20 

0.35 

160 

3-700 

0 * 1 ''50 

1*1578 

38-87 

1-40 

1*36 

1-38 

rpo 

170 

3648 

0-1550 

1-1493 

38-04 

1-55 

155 

1-55 

1*,W 


Anilides and Urethanes. 

for , huh Hide (M. W. = 121 ). 


60* 

3*871 

0-1850 

1*1115 

39-04 





75 

3*790 

0*1850 

1 O’.'/l 

37 73 

1*49 

1*48 

1-485 

1-69 

90 

105 

3-700 

0 1850 

1 OS66 

36-48 

155 

1-55 

1 -55 

1 00 

3 599 

0-1850 

1-0743 35-08 

A'-daniUdt (M.W. 

1*75 

= 135). 

1-70 

1-725 

1-36 

120“ 

3-938 

0T778 

1-0261 

35-24 




_ 

130 

145 

160 

3 868 

0-1778 

1-0179 

34 34 

1 86 

188 

I 87 

1*21 

3*762 

3-652 

0-1778 

1-0055 

32 99 

1*87 

1-89 

1-88 „ 

1-20 

0*1779 

0-9933 

31-65 

1-88 

1-93 

1 '905 

1*17 
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Anilides and Urethanes (continued). 


Uethylaataniliie (M. W. =-149). 


l\ 

h. 

r. 

P' 

r K 

k 

k. 

X. 

10. r )° 

3 524 

0-1850 

1-0036 

32 09 — 







115 

3448 

01851 

0-9951 

3M5 2*14 

2-22 

2-18 

0-96 

1-20 

3-406 

0-1851 

0-9910 

30-65 2-22 

2 21 

2-215 

0-94 

130 

3-330 

01851 

0-9828 

2971 224 

2-24 

2-24 

0-92 

115 

3-206 

. 0-1851 

0-9703 

28-24 2-33 

2-27 

2-30 

0-88 

Tlu 
105 - 

ranges of temperature for which the values of 
115° ; 105-120° ; 115—130“ ; 130—145°. 

Ethylacctamlidc (M.W. = 163). 

k arc 

calculated 

are : — 

GO' 

75 

3-800 

0-1650 

0-9938 

34-27 — 

_ 





3 681 

0*1850 

0-9798 

3273 2-46 

2 46 

2-46 

0-80 

i't> 

3 ’554 

0-1850 

0 9657 

31 15 2-58 

2-49 

2-535 

076 


3-424 

0-1851 

0-9516 29-58 2*59 

Ethylu.rclka.ne (M.W. = 89). 

2-60 

2-595 

0-74 

JO' 

3-311 

0-1851 

1*0459 

31-47 — 

_ 

_ 



3-205 

0-1 Sol 

10313 

30 01 1-51 

1-48 

1-495 

1-69 

dO 

li-Oi'5 

0-1851 

1-0162 

28-56 1 *53 

1 -51 

1-52 

1-65 

05 

2 -','80 

0-1851 

1-0005 27-07 1-58 

Phcnyhiretkanc (M.W. = 165). 

1-56 

1 *57 

1-57 

60'' 

3-680 

0 1850 

1-0792 

36-04 — 

_ 

— 



75 

3 "576 

0-1850 

1 0677 

34 65 2 18 

2-15 

2-165 

0-97 

00 

05 

3 -4 OS 

0-1S51 

1 0538 

33 18 2 25 

2-19 

2-22 

0-93 

3-354 

0 1851 

1 -0399 

31 07 2-39 

2-41 

240 

0-83 


The following results, which we do not consider it necessary to 
ire in full, have also been obtained. Acetonitrile : 20 — 30®, 
= 147, .7=1-73; 30-45°, * = 153, rr = 163 ; 45—60°, 1 = 156, 
= 1 ‘58, in good agreement with the values of Dutoit and Friderich 
or. r it.) and Renard and Guye (lac. cit.). Propionitrile: 20 — 30°, 
= 1-63, ,i'=l'48; 30—45°, 1 = 163, a- = 148; 45—60°, 1 = 1'66, 
-144, agreeing substantially with the results of Ramsay and 
Molds and Kenard and Guye, but not with those of Dutoit 
lid Friderich. Aniline: 20 — 45°, k — 1'695, .r = 140; 45 — 75°, 
— 2 005, a = l'09, in agreement with Dutoit and Friderich. 

Wo have also confirmed the abnormal result obtained by Dutoit 
lid Friderich for dipbenylamine; 

In the case of ethylurethano, wo have obtained values which 
gice well with those of Guye and Baud, but entirely different 
es’.ilts with pbenylurethane. Tbe authors mentioned found, 
id ween 63-8° and 108-8°, * = 138; and 10SS° and 152-8°, 1 = 181, 
nines indicative of pronounced association. In benzene solution, 
rliemlnrefhane is but slightly associated, much less so than ethyl- 
lrelliane, which, at the lower range, Guye and Baud did not find 
issoeiated as much as pbenylurethane. 

The general results are discussed in the sections below. 
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The Molecular Complexity of the Amines. 

sav that the primary amines are 
Broadly s P e f! D f' W g e econd J ar v and tertiary amines non-associated 
slightly associated ,the y data M exist confirm our con-, 

in the liquid state , S T* * rhysica i Chem, 1901, 5, 284), by 
elusions. Thus Kah en 8^ found ^ lamine k som 
measurement of I™* lamine and diisobutylaimne are norma 
what associated, but dip PJ n hth alene solution (Auwers and 
The measurements on det P erm i nat ions in solution, quoted 

Pelzer, loc. at.) ana out 

below, add further c01 ) 1, '"“ '°"j ra 0 f associated substances, the 

As is the case w*th ther^s^ ^ fte 

extent of associa' ion {act tlia t the parent substance, 

weight. We deduce ro pronounced association, 

‘7Si % T — ^ i a» H 

and that the degr Franklin and Kraus, Amer. 

I?" 1<n / » » ■» m >i. <">■ . „ 

■ z. “nTpL,; 

«. 0». --fO -1 tertiary .«»», »tb 

Homfray and Guye (/-^T^ae ot * increased with the com- 
series of esters examined the < . , , 7 . __ q.co tk p 

i -; k 

brougm our the temperature 

- «. i* «” 

rnttga (rrrrrP am mca the value increases with (1) the smnte 

evident that in the amin substituting 

of hydrogen atoms substituted, (2) the mass 

group : , . «. 12 

, . 1 -si licnzylamine “** 

w-Pro] .ytannne .,..,9 ljilienzylaraim; non ISS’t 

Dipropylanune ^ j r ibenzylamine rt‘58 0 - 

Tripropyl Rin ini f 

/.TOAmylainine * ' 

TrianiyHuuine J A 

Reference to the anilides will show a similar «g«»nty. 

Homfray and Guye suggested that ^ T molecu l es were 
by them might be due either to the fac , aIld they 

not spherical or to actual dissociation of ‘ base(i on 

found support for the latter view from calculations . 
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honginescu’s method (J. Chim. v hys., 1903, 1, 296), and from the 
cryoscopic observations of Preundler (Bull. Soc. cUm., 1895 riiil 
13, 1055). 

Other methods of testing the molecular complexity in the liquid 
state are, however, not in favour of the idea that dissociation occurs. 
Walden ( loc . cit.), using a formula which he had found to be 
generally valid for non-associated liquids, showed that a number of 
the substances having high values of the Ramsay and Shields’ 
constant .did not-differ from the well-recognised normal substances; 
whilst Kurbatoff and Eliseeff (j. Buss. Phys. Ckem. Soc., 1909, 41, 
1422) have pointed out that the esters examined by Ilomfray and 
Cuye are normal according to the values of Trouton’s constant 
which they possess. 

Evidence of dissociation in the liquid state should be revealed, 
perhaps to a less extent, in solution, and the dissociation should 
increase with the concentration. We have, accordingly, determined 
the molecular weights, in benzene solution, of the amyl- and benzyl- 

amines. In the tables, the association factor, ^ 

M.W. (calc.)' 

Molecular Weights in Benzene Solution. 

mAmt/laminc (M.1V.-87T). Tn'umijla„irne (M.W. = 227 


Solvent : 15 03 grams. Solvent: 1483 grams. 


(grams). 

M.W. (obs.). .r. 

ft’ (grams'. 

A 5 . 

M.W. fobs 

• \ 

0-2916 1-091 

88-9 1-022 

0 2912 

0-337 

219-2 

0-97 

0*5*253 1753 

90 7 1*146 

0*5592 

0 833 

226-3 

1-00 

0W32 3-205 

103-1 1*185 

1 -035 

1 -495 

233-3 

1-03 

1-375 1-395 

104 1 1-196 

i 1 '293 

1-858 

234 7 

1 -034 

Benujlaminc (M.W. = 107 1 ). 

! Di benzyl a 

m ! tie (M.W. —1(7 

1). 

Sul vent : ' 

16 - 08 grams. 

Solvent : 1 4 *SS grams. 


0-556-2 1-568 

110-4 1-03 

0-1395 

0-253 

185-3 

0-94 

0-7189 2-055 

113-5 1*06 

0*4995 

i) 871 

1927 

0-98 

1 318 3-485 

12-24 1 14 

1 187 

2-021 

197 3 

1 00 

1497 3792 

1229 1-15 

1 -490 

2 '536 

1974 

1-00 


Trifcnzylami 

'nc (M.W ,287-2). 





Solvent ; 

: 15 "23 grams. 




v (grams). 


M.W. (ol>s.; 

i. 

r 


0-3406 

0 402 

278-3 


0-97 


07660 

0-926 

271-3 


0-95 


1173 

1-406 

*273 S 


0-95 


1 *534 

1-861 

270 7 


0-94 



Our results .fiord further evidence that the primary amines are 
associated, but there is no evidence of any dissociation of triamvl- 
amine or dibenzylamine. The results with tribcnzvlamine are low, 

Ut m no way commensurate with the apparent dissociation in the 

fused state. 
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. , , w we plotted the values of molecular surface energy 

. temperature for triamylamine, dibenzyl- and tribenzyl- 

PrideHch <*«. * > 1.- « «. 
coefficient of the molecular surface energy of the normal liquids 
which' they examined was independent of the tempeftture. The 
following values were used : 

Triamylamine, 1060-7; 1029-8; 982 1; 936-0} 

Dibcnzylamine, 1353 0; 1324'0; 1280-2; 1257 7; 1190 5. 
Tnbenzylamine, 1460 0; 1425'8; 1372-0; 1318 4. 

The temperatures are given in the tables (pp. 2073, 2074) 
each case, the straight line joining the end-pomts passed, al 

perfectly, through all the points. . ,, 

We must conclude therefore that the abnormal results under 
discussion are due to tbe non-validity of the Ramsay and Shields' 
formula. 

The Nitrosoamines and the Nitriles . 


In 


As in the nitro-compounds, so also in the nitroso-compounds here 
examined, association occurs only in tho aliphatic series. The cause 
of association is to be connected with tbe nitroso-group, since the 
secondary and tertiary amines are non-associated. 

The tendency of the nitriles to associate is also only marked in 
the aliphatic series. Benzonitrile has 'a slight tendency to 
association, and the property is exhibited distinctly by m-toluonitrile, 
The other aromatic nitriles, save mandelonitrile, which is associated, 
exhibit abnormally high values of k. 

It will not escape notice that the introduction of a hydroxyl 
group into the substance considerably raises the association, as is 
lactonitrile and mandelonitrile (see also lactamide). 


The Amides. 

The amides in the liquid state are very strongly associated, and, 
unlike the nitriles, nitro- and nitroso-compounds, this association 
extends to the aromatic as well as to the aliphatic compounds. 
Indeed, the extent of association in benzamide and salicylamide is 
striking. 

From the following table if association factors,^ it will be seen 
that the extent of association is roughly of the same order as that 
existing in the hydroxyl-containing substances — the organic acids 
and the alcohols. The data for tbe acids, alcohols, water, and 
phenol are taken from the papers of Ramsay and Shields (lot. A) 
and Ramsay and Aston (Trans., 1894, 65, 168)’. Since data at 
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exactly comparable temperatures are not available, the actual 
temperatures are quoted : 

lio (20 — 30°) 3 '81 

f it -OH (10— « ) 3'43 H-C0 2 H (18-46°) 8 61 

rrf-OB#*— «*1 2 ’? 4 CHg’COoH (16 — 46°) 3 '62 

CIL-OH (16-46°) 2'25 C 2 H 5 -CO,H (16-46°) 177 

cJHj-OH (46-78°) 1'43 

H’CO'NHg ( 20 — 30°) 6'18 

OH.-CO-NH, ( 85 - 95°) 2-47 

C 2 H, -CO-NII, ( 80- 90°) 2-06 

CjHj-CO'NH, (130-140°) 2'70 

The outstanding feature of the results recorded is undoubtedly 
the high associative power exhibited by formamide. Walden 
lltiitch. yhysikat. Chem., 1906, 54, 180) expressed the belief that 
this substance is strongly associated, but made no measurement of 
its complexity save in aqueous solution, in which it possessed the 
normal molecular weight. Again ( Proc . Faraday Soc., 1910, 156), 
he states that “formamide appears to reproduce nearly all the 
valuable qualities of water.” Save certain fused salts and sulphuric 
acid, formamide is more strongly associated than any other liquid 
yet examined. Its molecular complexity, however, decreases rapidly 
with rise of temperature. Between 20° and 75°, its complexity drops 
from 6'18 to 3 34, whilst that of water falls only from 3 44 to 2'9. 

We suggested (Proc., 1910, 26, 128) that the solvent power of 
formamide for salts is connected with its high molecular complexity. 
Acetamide has also been found a solvent for salts (Walter and 
Johnson, Trans., 1905, 88, 1597 ; Menschutkin, J. Rust. Phys. 
Chon. Sue., 1908, 40, 1415). Formamide and acetamide can also, 
like water, produce hydrolysis of antimony trichloride (Bruni and 
IMuelli, Zeitsch. Elektrochem., 1905, 11, 554). 

Passing to the anilides and urethanes, wo note that association 
is diminished by substitution of hydrogen in the amido-group. The 
result with acetanilide was unexpected. The measurements of 
Anvers, of Beckmann, and of Meldrum and Turner, made on 
solutions of the anilides, show clearly that acetanilide is distinctly 
more associated than formanilide. Quite a different result is 
obtained on comparing the two substances in the liquid state. 

The question whether the tervalent nitrogen atom is responsible 
for the association in the amides can, we believe, be regarded as 
answered in the negative. Methyl- and ethyl-acetanilide are non- 
associated, as algo are secondary and tertiary amines, in all of which 
a tervalent nitrogen atom is still present. It. is also obvious, from 
the results with methyl- and ethyl-acetanilide, that the oxygen 
atom does not bring about association (compare Meldrum and 
Turner, 1910, 97, 1616), a conclusion in agreement with what is 
alieady known concerning esters, acid anhydrides, and ether. 
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Whatever the properties ot chemical combination possessed by 
the nitrogen or oxygen atom, it appears clear that they cannot be 
fe d 0 be the cause of molecular association, and, m most cases, 
perhaps in all, association only occurs when these elements are 

present in distinct electronegative groups. .... 

P Tn the case of the amides, it appears that association is only 
possible when hydrogen is still present in the amide group . The 
power of molecular association disappears only when the hydrogen 
is eliminated from this group. Formamide and acetamide also, 
like the hydroxylic substances methyl and ethyl alcohols, ethylene 
and glycerol, can combine with salts in the same way as 
water enters into union as water of crystallisation (Titherley, Trans., 
1901 79 413 ' Walker and Johnson, loc. at . ; Menschutkm, J. Rm$, 
Phyi Cllem. Soc., 1906. 38 , 1010; Grun and Bockisch Her., 1908, 
41 3465; Rohler, Zeitsch. I’leklrochem., 1910, 16 , 419). 

Such facts as these might be used as evidence in favour of the 
hvdr’oxylic constitution of the amides. But the arguments against 
this theory are very weighty (Meldrum and Turner, Trans., 1908, 
93, 890), and we have to remember that not only do water and 
formamide possess like properties, but liquid ammonia, an associated 
liquid closely resembles water, can produce hydrolysis (ammonolysis, 
Franklin, J. Amir. Chan. Soc., 1905, 27, 820), and, like water, can 

combine with salts. ... 

It is difficult to locate the exact cause of the association in the 
amides. The apparent connexion between association and power 
of producing hydrolysis indicates another method by which the 
cause of association in the amides might conceivably be tested. If, 
in water, for example, the hydroxyl group is responsible both for 
the association produced and also for the hydrolysing power of 
water, then we might assume that the group in the amides which 
produces hydrolysis is also the causo of association. Bruni and 
Manuelli (joe. at.) have found that when antimony trichloride is 
hydrolysed by formamide or acetamide, the entering group, which 
is equivalent to one chlorine atom, and therefore to the hydroxyl 
group, is R-CO-NH. Evidence of the nature of the action, if any, 
of the anilides and urethanes is desirable in this connexion. 

Finally, our results bear out the general connexion between the 
degree of association and the dielectric constant of a liquid. Q'-j- 6 
recently, Walden (Zeitsch. pht/sikal. Chem.> 1910 , 70 , 569) as 

pointed out that all substances with high dielectric constants possess 
certain electronegative groups, as OH, NO,, CO, CN, !> ‘ _ 
Such groups we know to be present in those carbon compound 
which exhibit association, and we should expect to find the die e i 
constant and the degree of association run parallel. In e P P 
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already referred to Walden has made comparison of the two 
properties. We quote the following values of the dielectric constant 
“ nth data brought forward in thistm 

munition: Formamide (20°), >84; acetamide (83®) 59 2 * 
methylnitrosoamine (20°), 53 3; lactonitrile (20°), 377 ■ fonnanilide 
(liquid), 20-5; acetanilide (liquid), 19-5; phenyltlL^™^ 

These numbers, and the more extensive comparisons by Walden 
Show that it is generally true that ‘associated substances have high 
dielectric constants. The converse is by no means true, although 

!? mly , be , r“’ o£ hi g hcst ^electric constant are 

those which have the highest association factors 

As regards dimethylnitrosoamine, it is quite possible, bearing in 
mind the abnormal results obtained with secondary and tertiary 
amines, that its degree of association is greater than our measure- 
ments reveal. 

The connexion Letween the dielectric constant and the degree of 
association, although at best approximate, leads us, when taken in 
conjunction with the fact 'that the elements nitrogen and oxygen 
with unsaturated valencies do not appear of themselves to cause 
molecular association, to the conclusion that association in liquids 
is due to electrical rather than as supposed by Guyo and Baud 
(Compl, rend., 1901, 132, 1555), to chemical forces. 

The cost of the materials used in this work was in part defrayed 
y a grant from the Research Fund Committee of the Chemical 
society, for which we desire to express our best thanks. 

C’H KM rSTRY DjSJ’A KTM KST, 

Ihk University, •Sheffield. 


CCXIX. The Dymnucs of the l)ecomp<mtion of Per- 
sulplntric Acid and its Suits in Ancons Solution. 

By Leila Green and Orme Masson. 

Levi and Migliorini ( Gazutta , 1906 36 ii i, i 

rith one anothe «*”> 

an, indeed be foil the actlon ltself produces acid sulphate, and 
d ’ be f ° Uowed ‘irougbout its course by the increasing 
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m . the cu rve should exhibit the feature, of an ante 
acidity, so ttat the cu ^ ^ unmod ified, ummolecular action. 

accelerated, rathertl \ disa . pp ears if the acid sulphate product lie 
The difficulty, however, _ PP and ^ pIOTlde prac . 

assumed to ionise sulfuric acid be regarded 

1 “ °> a. -H— ■ II, 

g 2 O s " + H.,0»=2HS04 tJ02> 

, u .f.rictlv unimolecular in form. On general ground, 
which makes it ted t0) but it does not appear possible 

the assumption may h o{ persulp h uric acid and it, 

to explain witho , one caDi by its aid, co-ordinate the 

salts, and ® J e(j with the acid, its potassium and sodium 

various results mixtures of these with each other, with 

otheitltsTnd with acids. Oue or two unexplained difficulties 
other sal s dealt with in the sequel. 

re The n ’pell P hate solutions employed by us were obtained from 
solutions of the barium salt, prepared from commercial ammonium 
solutions . tmcnt with excess of barium hydroxide ,n a 

vacuum 1 and sequent neutralisation with dilute sulphuric acid. 

The initial strength of each persulphate solution was determine 
bv measuring the final acidity produced by boiling a measured 
volume, the titrations being carried dut with standard sodium 
hydroxide, using methyl-orange as indicator Comparative tesh 
were made in some cases by the ferrous sulphate and permanganate 
method, and also by gravimetric determinations of the me til as 
sulphate. The results in all cases agreed fairly well but the 
acidimetric method was found to be the most accurate, beside, 
JS the advantage of rapidity. The progress of the decom- 
position in each experiment was also followed by ac.d.metry b 
all eases the temperature of the thermostat was 80 0 , which ™ 
found to give a convenient rate of action, except m the experiment, 
, ted at 70° and 90° for the purpose of fixing a temperature 
coefficient. The solution w.as always diviW the outset into . 

, a C r saumles, and these were heated in cioseu tuo , 

according to the method described in a previous research or i cysnata 
(Masson and Masson. 7M. V hyM. Chcm 1910 , 7O - 0 > { 
The persulphate! which we have examined may be d '™ 
the print purpose, into three d~ 

sodium potassium, and ammonium, which ar nropeily 

Sibfe into soluble acid sulphates. The t* 

belongs to this class, but differs somewhat “ l ric add 

the other members. The second class con su lphuric acid, 

itself, which doubles its acidity by conversion into p 
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The third, class contains barium persulphate, which, originally 
neutral, produces persulphuric acid and insoluble barium sulphate. 
The course of the action is quite difierent in each of these classes, 
and they therefore require separate consideration. 

In the sequel we have thought it desirable to economise space' by 
suppressing moat of the numerical details of our work, and have 
therefore given only the essential results, except where fuller treat- 
ment appeared necessary. 


Class /. — Neutral Persulphales which form Soluble Acid Sulphates. 

These cases conform to the equation for simple unimolecular 

action : 

Tt = h ' {A “ x)> 0, ‘ = 

where A is the initia 1 concentration of persulphate, and A -x is its 
value at any subsequent time, t. To avoid some slight uncertainty 
due to the time required to raise the tubes to the bath temperature, 
the time at which the first sample was taken from the bath was 
selected, rather than the -moment of immersion, as The values 
of fj given iu table I are averages calculated in each case from 
several points in a curve covering nearly the whole course of the 
action. Separate values in any one experiment were found to agree 
well. It, is evident that is but slightly dependent on the initial 
concentration, or even on the nature of the metallic radicle, 
j In this and subsequent tables, the concentrations are expressed in 
tram-molecules of persulphate per litre, and the times aro measured 
in minutes: 

Table I. 


Salt. 

A. 


-V.-J'A 

0 226 

0 00541 

^A.o 

0 I2. r . 

0 00!. 7 7 



0-127 

0 005 W 


0-103 

0 "00545 

(NILVS.O, 

0-220 

0 0001 


The curve for the ammonium salt showed rather more irregularity 
m ot , hcrs ' and its meaa velocity-coefficient was, as shown, 
erceptibly higher. This .is perhaps explained by the formation of 
aces of nitric acid by oxidation, with consequent acceleration, hut 
e mergence from the normal course' is only slight. 

)dimX e l S r' Vi , lh , S0 , diUm P ersul P bate 8olution containing added 
ave nrn . mi Se f ^ “ a t >'P lca - 1 neutral salt of the same metal) 
;,e imimoL tbe ° nly effect of such » ddition is to raise slightly 
d pWtealdO-- C T ant '- ThUS ’ “ & 01283-sodium per- 

P ami o -j-sodium nitrate soluUon^with twelve experimental 
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- „ n n« of 85 per cent, decomposition, Xq was found 

pomts cove ^between the extreme values 0'0062 and 0-0068, 
t0 li ary D !cIn valuJof 0 0065. On the other hand, it will be shown 
t^LSi -elerate the action and the special influences * 
added sulphates will also be dealt with later. 

The magnesium salt, in contrast to those of the alkali metals, 
shows distinctly the effect of auto-acceleration, which, m this case, 
is probably to be explained by the formation of some non-ionisM 
magnesium sulphate and free hydrogen ions, according to the 

equation : 

JIg" + HSO; — MgS0 4 + H . 

Thus in' an experiment in which the initial concentration of 
magnesium persulphate was 0 24X4, the unimolecular coefficient, 
calculated in the usual way, was found to increase steadily from 
about 0 0055 (appreciably equal to that of the sodium or potassium 
salt) at the start to 0'0066 when the action was half completed, 
and 0-0092 when less than 10 per cent, remained undecomposed. 
A similar, hut much more pronounced, auto-acceleration will be 
shown to occur in the case of the barium salt, where the precipitation 
of the insoluble sulphate necessarily adds hydrogen ions to the 
solution. But the case of persulphuric acid itself must he discussed 

first. , 

nine, JJ Persnlnhimc Acid. 


In this case the curves obtained are again of the simple uni- 
molecular form, with no sign of acceleration by increase of hydrogen 
ions; but it differs in two respects from that of the persulphates of 
the alkali metals. In the first place, the velocity is considerably 
greater, and, in the second place, the value of its coefficient it 
dependent on the initial concentration, so as to vary in different 
experiments white constant in any one. These facts are in 
accordance with the hypothesis already put forward, that the action 
proceeds practically according to the equation : 

s,,o s "+ii,o=2nso ( '+jo 2 , 

and that it is accelerated by the hydrogen ions which are initially 
present and remain unchanged in concentration. Such a hypothesis 
leads to the differential equation : 


<tl 


given experiment, 

A simple explanation suggests itself for this accelerative ac 


where ** + £4 is necessarily a constant (K) in any 
and 

K = k, + kA = log 

- h A x i 
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0 { hydrogen ions. It may be assumed that, at the dilutions 
eIfl ployed, the great bulk of the persulphuric acid is completely 
ionised into 2H" and S^Og", while a small proportion is converted 
n to H’ an ^ HS,ty. If this proportion be small enough, the 
total H’ concentration may be taken as constant and equal to 2 A , 
whilst that of the SgOg" is appreciably equal to A - x, and that of 
the HSdV * s tt ere ^ ore proportional to A (A - x). If, further, 
the HS/V has a sufficiently high rate of reaction as compared with 
he S,0/» it will make itself felt in spite of its small concentration, 
mi the total velocity of the action will be the sum of two velocities, 
and HA(A-x), in accordance with the equation^ already 

riven* 

By comparison of experiments with different A values, it is easy 
to evaluate k s and k; and it has been found in this way that 
j, _q.qio and Jfc = 0’163. These figures are illustrated by a com- 
n’atison of the found and calculated velocity coefficients in table II. 
The fact that i 2 is nearly twice as great as the k , of sodium or 
potassium persulphate is difficult to explain on any hypothesis, for 
it implies some influence of the hydrogen ions other than that 
represented by the term id (A -a) and independent of their con- 
rentration. It is a fact, however, that, whilst dxjdt = 0'0055(d -x) 
kolds for the sodium and potassium salts, the equation for per- 
rulpburic acid is 

5L r = (0-010 + 0-163d)(d -x) = K(A -x). 

dt 

Table II. 


Persulphuric Acid . 


A, 

K (found . 

K (t-ali’iilated). 

0-25W 

0-0527 

0 0518 

0-1251 

0-0304 

0-0301 

01 237 

0-0302 

0 "302 

0 0^ 

0 0258 

0*0250 

0-0014 

0 0210 

0-0205 

0-0416 

0-0 KM 

0 01 OS 


The solutions used in the first-, third, and fourth of those tests 
rare prepared from barium persulphate by adding the calculated 
uantity of sulphuric acid, and were filtered from the barium 
alphate; while those used in the second, fifth, and sixth were 
btained by allowing barium persulphate solution to decompose 
utomatically at 80°, and contained the precipitated sulphate in 
ispensioo. These cases will be discussed later. 
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Per sulphuric Acid with Added Nitric Acu%. 

In this case there is a permanent increase of the hydrogen ions 
and, if the initial concentrations of the two acids (both reckoned as 
dibasic, that is, as H 2 ^0 8 and H 2 N 2 O fl ) be respectively A and B 
the course of the action should be expressed by the equation : 

■ ^~fa+t(A+B)l(A-x), 

where k 2 + k(A + B) appears as a unimoleeular constant in any given 
experiment, and 

S=k, + HA+B)~ r ~logA~% 

• h “ K A — x 2 

This was confirmed by the experiments summarised in table III 
The first of these tests was made with an original mixture of 
persulphuric acid and nitric acid, while the other three were the 
later parts of experiments, in which barium persulphate, mixed 
with nitric acid, was allowed to decompose at 80° until there 
remained only persulphuric acid and nitric acid in solution, and 
the subsequent decomposition was then studied. These tests will be 
referred to later. The figures in the last column of the table show 
the value which K would have if the nitric acid were absent 
(compare table II), and are given to indicate clearly its effect. 

Table m. 

Persulphuric Acid with Added Nitrio Acid. 

K (found). K (calculated). K (original). 
0-1242 0 0500 0 0506 0 0304 

0 1845 0 0508 0 0504 0 0204 

0 1255 0 0414 0 0407 0 0202 

0-0634 0-0315 0-0306 ' 0 0203 

Mixed Persulphuric Acid and Sodium Persulphate. 

The theory for such a case may be given on the assumption that 
the k , and ka constants are active approximately in proportion to 
the unchanging relative quantities of Na' and ET, and that the latter 
also contributes its special accelerative effect. Thus, if the initial 
HjS,O s be A, and the initial NajSjOj be B, whilst x represents the 
total &A destroyed, .4 and B will also represent at any time the 
*(H') t and the (Na') 2 respectively, and 


A. 

0i248 
0 0635 
0*0628 
0 0630 
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In any given experiment therefore a unimolecular constant 
should be obtained, and 


, A B 

° h 7TB kl TTB 


+ log. 


A +B-x j 
A + B ~ 


In one test, in which -4=01285 and ,B=0T234, a mean value 
of C 0276 was found for K in place of the calculated value 0 0288. 
In another, in which 4=0'0625 and 5=0 1250, the found and 
calculated values wore respectively 0‘0183 and 0'0172. The agree- 
ment is thus fairly satisfactory in both cases. 


rersulphuric Acid with Added Sodium Nitrate. 

This case is similar to the last, except that, the permanent con- 
centrations of the (H') 2 and (Na') 2 being respectively A and B, that 
of the 8,0/ at any time is A - x instead of A + B - x. The constant 
is here therefore 


K=h 


s I+5 


111 the only test carried out, 4=0’1377 and 5 = 0 0625, giving 
the calculated value of the constant as 0 0311. The mean experi- 
mental value was 0 0325, which is identical with that calculated 
on the assumption that the sodium nitrate is quite without effect. 
The difference is in any case too small to be significant, but it 
may he pointed out that a similar discrepancy was exhibited by 
the mixture ol sodium persulphate and sodium nitrate, indicating 
that the latter has a small accelerative effect, not included in the 
theory, which may, in the present case, compensate for the expected 
small lowering of the K value. 


Class III. — Barium Persulphate. 

This case differs from the others in the precipitation of the 
product barium sulphate, and it differs also in the form of the 
curve in which x is plotted against t ; lor this, being at first concave 
towards the ,i axis, at once poiuts to strong auto-acceleration. The 
total change affecting the barium salt is represented by the equation : 

2BaS,O s + H,0 = H 2 S,0 5 + 2BaSO, + JO,, 
and it must, occur in two steps, namely : 

(1) S,0/ + H„O=2HSO/ + JO i> 

( 2 ) 2Ba" + 2HS0 4 ' = 2BaSQ 4 + 2ir. 

The first of these is a relatively slow action, and the second keeps 
pace with it,. Thus 2Ba" disappear from the solution forgone 
» s destroyed; and if the latter be r, as in previous cases, it it 
evident- that x also represents the persulphuric acid (or acidity) 
F uced, and *i - 2x represents the barium persulphate remaining. 
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TiiLa holds until A — x — x — ^A, when the precipitation of the 
barium is complete, and subsequent action is concerned only with 
persulphuric acid. The whole action may thus be divided into two 
consecutive stages, the characters of which are shown in the follow 
ing summary : 

Total S 4 0 8 . BaS 2 O s . HjS. 2 Oj. Form of curve 
First stage A-x A -2a; x Autocatalytic 

Half- war point z=hA=A-x 0 \A __ 

Second stage A-x 0 A-x Simple ummolee,,),, 

Three of the six experiments with persulphuric acid solutions 
summarised in table II were, in fact, the second stages of expert 
inents with barium persulphate, which will now be dealt with j n 
greater detail. Comparison of these with the others shows that 
the presence of precipitated barium sulphate (since there was no 
other real difference) does not appreciably affect the velocity of 
persulphate decomposition by any kind of contact catalysis A 
similar conclusion may be drawn from the sodium persulphate solu 
tions of table I, one of which (the third) was mixed with the 
precipitate beforehaud in order to test this question. It mav 
therefore be concluded safely that the formation of this product 
lias no such direct effect on the decomposition of barium persulphate 
itself iu the first stage of the action. 

In table II, which referred only to persulphuric acid, A and * 
were given the 'corresponding significance, and were equal respec- 
tively to 1.4 and tf-J.4, where the symbols are-used in reference 
to the original barium persulphato contents, as in the above 
summary. But they must now be used in this latter sense, and 
the equation for the curve, after the complete precipitation of the 
barium, must be written ifeyift « + kAji^A. - *), 

Now, since the whole curve is continuous, it is evident that the 
equation for the .first-, or autocatalytic, stage must he such as to 
become identical with that just given at the half-way point, where 
.r- i.4. But it has been shown already that the L of persulphuric 
acid and the I, of sodium or potassium persulpbates have very 
different values, so that it might fairly be expected that the 
constant (£3) for barium persulphate should differ from I.,, and 
perhaps also from I,. Such proves to be the case, for 
it cau be shown by a graphic method that the initial velocity 
of the decomposition of the pure barium salt solution, when 
it is as yet unmixed with persulphuric acid (when si=0), 
approximates to i/r/i/f = 0 0040.4. We thus have £ s = 0'0040, whilst 
=»0'005b and £ 2 = 0'010, and the catalytic constant k ~ O' 1 G 3 . It 
must therefore be assumed that, in any mixture of two of these 
aalts, the appropriate constants will be operative in proportion to 
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the amounts present, and that, consequently, the equation for the 
first stage of the barium persulphate action is : 

d® n A ~ 2x . 7 x j \/ * . 


This conforms to the requirements, for the contents of the first 
bracket are equal to k 3 at the starting point, where x=0, and to 
fc + M/2 at the half-way point, where x = AI 2. It will be shown, 
•Iso that it expresses the whole of the experimental results with 
considerable accuracy. It is, perhaps, not superfluous to point 
out that, if hydrogen and barium persuiphates had the same velocity 
constant (if h= k i)> the equation would he the ordinary one 
expressing an autocatalysed unimolecular action, for it would then 
become d.c / it - ft + **)(-4 - x). 

By integration of the above differential equation, we obtain an 
equation which may be written : 

where .1/ and X are constants in any given experiment, but vary 
with the initial concentration, and have the values : 


Such an equation is of but little use for theoretical purposes unless 
il/ and X can be evaluated by independent measurements of the 
fundamental constants from which they are derived; but we are 
able to do this in the present case, having found already £« and k 
from the study of persulphuric acid, and from the initial velocity 
of pure barium persulphate solutions. We are thus enabled to 
compare the results calculated from the integrated equation with 
those obtained by experiment. 


The details of one complete experiment with initially neutral 
hariiun persulphate solution are shown in table IV. The values 
of .1/ and A, given at the head of the table, were calculated from 
those of A, k, K and £ 3 ; and the theory of the first stage of tho 

action may be tested by the constancy of ilom, . ill A + J ' 1 «t different 
• t - j') 

urns of 1 , and also by its agreement with the calculated 
'a lie of 0'4343i(.lf + J). Also the time is noted (as read from 
rii!i( C 't' Te , *’ at the of the complete pre- 

character 1 j* ^ arium . sul pi*te' The simple unimolecular 
0 e decomposition of the persulphuric acid in the second 

6 x 2 
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stage is shown by the practical constancy of the normal logarithmic 
function, calculated from the observed values of * and t, and the 
theory of its dependence on A by a comparison of its mean value 
with t-hat of k 2 + kA/ 2 (compare table II). 

Table IV. 

Barium Persulphate. A = 0*2502. 


First Stage. M = 0*2840, N = 0*0216. 


t. 

a;. 

i/noJ^+2). 

N(M-x) 

10° 

0-0181 

0-0226 

25 

0-0398 

0 0208 

.35 

0 0663 

0-0207 

45 

0-0974 

0-0205 

50 

OilGO 

. 0 0206 


Mean constant found = 0 0210. 

Calculated value of 0 '4343 — 0 0216. 


Second Stage , after complete precipitation of Ba at £=52*5°. 

i n -4-0-1558 

t. x. 1/J-oOlogjg — , 

A-x 


60° 

0-1558 

— 

70 

0*1796 

0 0126 

S5 

0-2068 

0-0135 

100 

0*2221 

0-0132 

115 

0 2336 

0 0137 

135 

0-2111 

0-0135 

155 

0-2441 

00125 


Mean constant found = 0 0132. 

Calculated value of 0 1343(t, + kA[ 2) = 0 '0132. 


The details of two tests with smaller concentrations of barium 
persulphate may be given more briefly. In one of these the value 
of A was 0T288, whence 0*4343I*(Jf + iV) —0*0128 by calculation, 
and during the first stage of the action (sixty-five minutes) the 

values found for ^ ranged from 0*0130 to 0 0134 

(mean =0*0132). During the second stage of the same experiment, 
the mean unimolecular constant found was 0*0091 in place of the 
calculated value 0'00S9. In the other case, A was 0*0832, whence 
0*4343£(il/ + .V) = 0*0093, and the constant found during the first 
stage (seventy minutes) ranged from O' 01 03 to 0*0112 (mean, 
0 0109), while the calculated and found unimolecular constants of 
the second stage were 0 0073 and 0'0080. In this case therefore 
the numerical agreement was not quite so good as in those of the 
stronger solutions. 

It seems worth while to call attention here to a striking contrast 
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between the persulphate case and that of the decomposition of 
cyan at es in aqueous solution, which in some respects is very similar 
(Masson and Masson, loc. cit.). Barium cyanate, which precipitates 
barium carbonate, gives a simple unimolecular curve, whilst the 
nates 0 f so ditim and potassium, which yield soluble ammonium 
carbonate, give strongly auto-accelerated unimolecular curves. 
Barium persulphate, which precipitates barium sulphate, gives 
strongly auto-accelerated unimolecular curves, whilst the per- 
sulphate* of sodium and potassium, which yield soluble acid 
ulphates, give simple unimolecular curves. In the former case, it 
was proved" that ammonium carbonate accelerates the action, whilst 
in the latter case soluble acid sulphates have no such influence, but 
their hydrogen ions have, when liberated by the precipitation of 
insoluble sulphate. 


Mixed Barium Persulphate and Barium Nitrate. 


If the latter be added in quantity equivalent to the former (or 
more) the barium ions cannot become exhausted by precipitation as 
barium sulphate so long as persulphate ions remain, and the wholo 

action can be written : 

BaS,O s + BaNjOj + H.,0 = 2BaSO, + 2HNO, + JO,. 

The action therefore does not divide into two distinct stages as in 
the case of initially pure barium persulphate, but is marked 
throughout its course by continuous precipitation anfl increase of 
hydrogen ion concentration. Hence tbe auto-catalytic character 
must be also continuous, and this is found to be the case. 

If .4 represent the initial concentration of the barium persulphate 
and B that of the barium nitrate, the composition of tbe solution 
at any subsequent time Is such that it contains barium and hydrogen 
pcrsulphates and nitrates with the following concentrations: 
Wy- t-r, (NO 3 ') 2 =B, Ba" = .4 +Z?-2r, and (H'), = r. The 
total cations or anions (considered as bivalent) are thus always 
equal to .4 + # -ay 

If, as in the case of initially pure barium persulphate, it be 
assumed that the barium and hydrogen ions aro operative in pro- 
portion to their relative concentrations, while tho latter also produce 
their special catalytic effect, we have the following differential 

equation to express the course of the aition : 


■few A + R-2x 
it ,3 A+B-x 
which, by integration, gives : 


+k 'r + B-i +kx ' {A - r) ’ 
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where M and N are constants in any given experiment, and have 
the values: 

. ^9 ~ \ 


- 2L \ 2 


+*l(A + B) + (±±?. + " 






- 2 JL> 


Ik ) ' k"- ■ ' V 2 2k 7 
An obvious simplification of the formula results where, as in the 
actual experiment (table V), the barium persulphate and nitrate are 
given the same initial' concentration, or B=A. The values of 
U and N given at the head of the table were calculated from that 
of .1 and those of i 3 , and It, as already determined. In the third 
column are given the found values of the constant: 


K JJ*±} A 


- 1\ T+ A l0g, °.V(d - x) W- A - 

which may be compared with each other as to constancy and {.... 
with the calculated value of 0*4343&(^ + ^)> given at the end of 
the table. The agreement is fairly satisfactory. 


A(X±») 

:io y(A~x) 


.If- 24 A(M-x )' 1 

■ j/-4 ogl0 ^r=*)}’ 


Table V. 


Barium Persulphate and Barium Nitrate in Equimoleeular Mixture. 
B — A =0 1253. M= 0-2845. # = 0*0217. 


t. 

10 °' 

20 

30» 

45 

60 

70 

75 

90 

105 

120 

135 

160 

195 



K. 

0-0062 

0 0240 

0-0147 

0-0255 

0-0223 

0-0239 

0-0355 

0 0228 

0 0457 

0-0208 

0 0577 

0-0229 

0 0643 

0-0219 

0-0791 

0-0220 

0-0926 

0 0223 

0 1019 

0-0220 

0-1105 

0-0223 

0-1200 

0-0238 

0 1236 

0-0238 


Mean value of K fount! = 0 0229. 

Calculated value of 0‘4343A"(3/+#) = 0*0217. 


Barium Persulphate with Added Nitric Acid. 

Here, as in the case of pure barium persulphate, the action may 
be expected to divide itself into two stages, since the barium must be 
totally precipitated when x = A — x = %A. If B stand for the added 
nitric acid (reckoned as dibasic) or for the initial (H*) 2 > the 
quantity of the latter must steadily increase by production of 
persulphuric acid during the first stage, where its value i & 
but from the middle point onwards through the second stage it 
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must retain the value 5 + J4. As in the simple case, the Ba" 
must have the'value 4 2a until this becomes nil at the middle 
point, whilst the 8ft must have the value A -x from first to last 
The first stage should therefore show an autocatalytic curve merging 
into the simple ummolecular one of the second stage, and the 
respective differential equations should be : 

\ dx ( 7 A - 2x , B + r 
(I,) dT 'V+tfTi + i2 iT7(~ + i ( B +*))(^ -^r), 

(«•) j t = {h+KB + \A)\{*~x), 


which arc identical when x=^A. 

These equations, indeed, follow logically from those already con 
firmed for the case ofa fixture of barium persulphate and barium 
nitrate, for it is obvious that such a mixture, if it initially contains 
excess of the former ingredient, must, et a certain point in ita 
history, become converted into a solution of barium persulphate and 
nitric acid, and subsequently into one of persulphuric acid and 
nitric acid. There are thus three distinct stages in such an action, 
and it seems an unavoidable conclusion that the theory which is 
quantitatively applicable to the mixtures of the first stage (table V) 
and also to those of the third (tablo III) must applv equally well 
to those of the second. Nevertheless, it has been found in a series 
of experiments with barium persulphato and nitric acid in different 
proportions that the nitric acid produces initially only about half 
the acceleration indicated in equation I, although 'it gradually 
increases its effect as the action proceeds, and attains full* value as 
an accelerator when the barium is completely precipitated, after 
which equation II holds well. Without further investigation, it 
does not seem possible to reconcile these observations. 


rhe Influence of Sulphates, 


l rvaucca 




As already pointed out, sulphuric acid or acid sulphate is a 
necessary product of the decomposition of persulphuric acid or 
persulphate* of the sodium class of metals, and vet there is in these 
= entire absence 0 f that autocatalysis which is so markeH 
aridity • A ! CMe 0f banum P er!ul pkate, where the growing 
barium sulphate P ST ,phU ? f fOTmed b * tbe Palpitation of 
negative ions Dr od ^ I anahon alr(,&d y suggested is that the 
tee is no apurectll ■"* 1U HS<V < Dot S0 ‘" ) ’ 80 that 

(the true accelerator) LTT ‘ D ron " ntr »tiou of H‘ ion. 
cipitaHon or to aJ,, ^ conditions are disturbed by pre- 
’ 1 6ma,lcr by the process mentioned in the 
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case of the magnesium salt. Briefly, the hyp othe sis is that 
sulphuric acid acts practically as a monobasic acid inlhese solutions, 
while persulphuric acid itself acts as a dibasic one. 

The most direct test of this view, apart from the evidence already 
given in support of it, is obtained by studying the velocity of the 
decomposition of persulphuric acid and sodium persulphate solu- 
tions, to which have been added beforehand known quantities of 
sulphuric acid, sodium hydrogen sulphate (that is, sodium sulphate 
find sulphuric acid), or sodium sulphate. According to the 
hypothesis, the velocity coefficient should not be affected by adding 
either sodium sulphate or sodium hydrogen sulphate to sodium per- 
sulphate; sodium hydrogen sulphate should produce but a slight 
lowering of the coefficient of persulphuric acid by adding Na’ ions 
to the solution without altering the H' concentration ; sodium 
sulphate should largely reduce this coefficie*t by converting free H' 
into HSO,'; and added sulphuric acid should accelerate in both 
cases, but only to the extent due to it as a monobasic acid, or half 
as much as the equivalent quantity of nitric acid or of persulphuric 
acid itself. In all cases the numerical results predicted by the 
hypothesis can he calculated from- a knowledge of the fundamental 
constants already given, namely, i, =0-0055 for (Na') 2 , £,=0 010 
for (H')», and £ = 0163 for (H‘), acceleration. 

The results of the experiments performed confirm these 
expectations, with one rather notable exception in the case of the 
addition of sodium sulphate to sodium persulphate. Here the uni- 
molecular constant, although it has at first the normal and expected 
value of about 0'0055, quickly diminishes until it reaches a steady 
value, considerably smaller and dependent on the amount of added 
neutral sulphate. Four tests were made with approximately 
|-molar-sodium persulphate, containing respectively 0'060, 0'125, 
0-128, and 0'255 molecule of sodium sulphate. In each case the 
curve showed a similar retardation until about one-fifth of the 


persulphate was decomposed, and thereafter, and reckoned from 
this point, a good unimolecular constant was obtained, the respective 
values being 0'0035, 0'0025, 0'0025, and 0’0020. These results 
point to some complication, Which, as will be shown, is never met 
with except in the presence of mixed neutral and acid sulphate, and 
which is perhaps due to a reverse action in which the dissolved 
oxygen plays a part ; for this product is the only substance present 
whose quantity is initially nil, and tends, on account of its limited 
solubility, to increase quickly to a maximum. 

In all the other cases the curves showed steady unimolecular 
actions, and the found velocity coefficients agreed fairly well wits 
those calculated in accordance with the hypothesis. Althoug 
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me nt is not quantitatively exact, it is noteworthy that the 
fully establish the following fgcts? 

16 'i i Addition of sodium hydrogen sulphate produces no marked 
cceleration, showing that it does not add H’ ions; (2) addition 
' s0( j; unl sulphate to persulphuric acid produces a large retardation, 
•hich points to a suppression of H‘ ions; (3) addition of sulphuric 
( y produces such acceleration as points to the ionisation of about 
ha-li h s liydrogen. 

The results are summarised in table VI. In the first column 
veil the nature and concentration of the persulphate used. In 
the second, the added sulphate is similarly specified. In the third, 
under K (found), is given the experimental unimolecular constant, 
this being, as in previous cases, the mean of several concordant values 
found over a large range of action. In the fourth column, under 

K (calculated), is given tfie value of ^ 

where the ionic symbols refer to the corresponding concentrations 
after allowance for the conversion of all SO, into HSO ( ' ions. In 
the fifth column, under K (original), is given, for comparison, the 
value the constant would have if the added sulphate produced no 

effect whatever. 

Table VI. 


The Effects of Added Sulphates. 


0-12$5N’a„S.,O, 

Suljjiatc. 

K 

fount!. 

K 

calculated. 

A r 

original. 

OTOSNallSO, 

0*0000 

0 0055 

0*005.5 

0'1304\n.XO s 

0 1332H..SO* 

0 01«I 

0 0179 

0 0055 

0T!73>';ijS,O» 

0-8767H.SO, 

00372 

0 03S9 

0 0055 

O-llSSHnSaO* 

0-1 UaONa.jSO, 

0 0151 

0*0100 

0-0293 

0’1248IJ.,S,(\ 

0-1235H*S„O s 

0 1366XnHSO, 

0 0301 

0 0288 

0 0303 

oomsilso. 

0 0370 

0 0343 

0*0301 


ii 1191 11, Si), 

0 01*21 

0-0105 

0 0303 

oiawHjW), 

015«H a SO, 

0 04*J5 

0 0 135 

0-0300 


The Effects of Added Alkali. 

Levi and Migliorini found that alkalis accelerate the persulphate 
decomposition, but. to a smaller extent than acids. Our experi- 
ments, however, with pcrsulphates of the first class do not confirm 
this. When sodium or potassium persulphate is mixed with the 
corresponding alkali in equivalent, or greater, amount, a regular 
unimolecular curve is obtained with a constant which is almost 
identical with that characteristic of the pure salt solution. It is, 
indeed, very slightly smaller, which is probably accounted for by 
' e Physical effect of the extra dissolved substance, but there is no 
evidence of positivo or negative acceleration by hydroxyl ions, 
esc, of course, become destroyed as the action proceeds, for they 
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necessarily neutralise the acid sulphate product, and any SUc }[ 
catalytic effect would th'us gpntinuously diminish, and the curve 
would not be that of a simple unimoleeulai action. It is noteworthy 
that the normal sulphate which results from this neutralisation 
does not produce any such marked retardation as was observed when 
the same salt was added beforehand to sodium persulphate, so that 
it may be concluded that the reaction responsible for that com- 
plication can occur only in the presence of both normal and acid 
sulphate, as already mentioned. 

The results of four experiments are summarised in table VII 
The A-j values here may be compared with those cited for the pure 
salts in table I. 

Table VII. 

Effects of Added Alkali. 


Persulphate. Alkali. 1, found. 

0'11!i2Xfi„S s O, 0-2192XaOlI 0 0051 

OTISSXalSO, 0'2236XaOH 0-0051 

OliHNa.SjO, 0'3i3IXaOH 0’0049 

0-0797K,S.,O s 0-MM0KOH 0-0050 


The behaviour of barium persulphate when mixed with barium 
hydroxide is quite different, and is difficult to reconcile with any 
general theory. The autocatalytic curve of the pure salt solution 
has been fully explained by the production of persulphuric acid, 
but here it is evident that neutralisation must occur continuously, 
and that the precipitation of barium sulphate is accompanied by a 
progressive diminution of alkali instead of an increase of acidity. 
Indeed, the course of the action is followed in practice by alkalimetry 
instead of the usual acidimetry. Now, as it has been proved that 
hydroxyl ions exert no appreciable catalytic effect in the case of 
the salts of the alkali metals, it seems inevitable that barium per- 
sulphate, when mixed with sufficient barium hydroxide, should give 
a continuous simple unimolecular curvo with its own velocity 
constant (i 3 ). Nevertheless, the curves obtained show a much 
higher initial velocity than corresponds with £ s , that is, an initial 
acceleration by the added alkali, and they also give evidence of a 
further acceleration as the alkali subsequently diminishes. We are 
unable to explain these facts. 

The Temperature Effect. 

Experiments were made with sodium persulphate and with per- 
sulphuric acid at 70° and 90° for comparison with those at 80° 
already described. The mean values of the unimolecular coefficients 
are given in the following table. In the case of persulphuric acid, 
it must be remembered that this coefficient is largely dependent op 
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tie initial concentration (A), for it has been shown to be the Bum 
0 f two terms, k^+kA, whereas in the case of the salt it is a simple 
constant, k v It appears, however, that the constants at 90° are all 
about tenfold those at 70°. 


Table VIII. 

The Temperature Effect. 


Salt. 

A. 

Unimolecular 

cocHidients. 

Temperature. 

UVA 

0T25 

0-0016 

70° 

XnAO s 

0120 

0-0055 

80 

bV.Og 

0-130 

0-01G1 

90 

HAD, 

0-124 

0-0111 

70 

HAO, 

0-124 

0-0302 

80 

h:ao 8 

0-110 

0 1035 

90 

i-EKSITV OF 

Melbourne. 




CCXX.— A Simple Method of Prepariruj Tetmnitro- 
methane. 

By Frederick Daniel Chattawav. 

Tetraxitrohethane can easily* be obtained without danger, 
and in almost theoretical amount, by allowing equal molecular 
amounts of nitric acid f and acetic anhydride to interact I at the 
ordinary temperature for several days. Some heat is developed on 
mixing, and slight cooling is necessary during this part of the 
process, otherwise the action may become so vigorous that lo 63 of 
material results, but, so far as the author's experience goes, it never 
becomes explosive in character. 

* The methods hitherto described for the preparation of tetraritromethaue, 
namely, (1) nitrating nitroform (Sehisehkoff, An.mhn. I SSI. !| 9 . 047, tile action 
of discenlorthiimtrii' arid cm acetic anhydride (I’n-trt and ilenrquand, five.. 1S03, 
36, 2225), (3) distilling nitrobenzene with a large excess of a mixture of nitric and 
sulphuric acids containing sulphur trioxide {(Tacssin, D.H. I*. 1842291, and ft ) 
adding acetic anhydride to a mixture of nitrogen la-ntoxidc ai.d nitrogen peroxide 
(»eb«k, D.li.-P. 211198, 211199), leave nnu-h to 1* desired in the way of 

.dim” “ , 0f “T'’ " n " tlu ' amount of nitric arid i< of no 

orihJb ’.'t 1 ' *" U lJ ' led ’ Ti " 1 ' 1 b 50 as the arid 

+ n *1 * * a 5'* <0!ll ain» aomc small amount of water. 

paper w * ,writ “ B . th ' Earbenfabnken rorm. 

exactly similar to tint" ' " 2S40W > uf l-i*I»r>»g tctratmtoim-thane 

-ndr. ™ Tunc 1st), “ ( Pr« 1 m5°5TiW* 'T ^ 

found in the .*'* 1 ' 64 '- ""'l a* many detail* not to be 

in fall,' tlon 3ri ' 8 1V *#I it seems desirable that it should be published 
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The action takes place almost quantitatively according to the 
equation ; 

4CH 8 -C0-0-C0-CH, +'4HN0 3 = C(N0 2 )< + C0 2 + 7CH,-C0 2 H. 

The tetranitromethano remains dissolved in the acetic acid, a ni j 
separates out as a heavy, oily layer on pouring the product into 
water. Carbon dioxide is given off almost from the time of mixing, 
but the evolution is never rapid, and the tetranitromethane appears 
only to he formed gradually, as the yield is small unless the 
mixture is kept for some days. 

When nitric acid attacks acetic anhydride, a mononitro-derivative 
is probably first produced, which is nitrated so much more readily 
than the parent compound that action proceeds until the three 
hydrogen atoms of a methyl group have been replaced. Hydrolysis’ 
then occurs, and the trinitroacetic acid formed slowly decomposes 
into carbon dioxide and nitroform, which as soon as it is liberated 
is converted by the remainder of the nitric acid into tetranitro- 
methane.* 

The operations necessary in this method are so simple and so easily 
carried out that the preparation is well adapted to take its place 
in any elementary course of practical organic chemistry to illustrate 
the ease with which aliphatic compounds can be nitrated, whilst 
the materials employed are so cheap and the yield is so satisfactory 
as to make tetranitromethane, which has hitherto been a somewhat 
unfamiliar substance, one of the most easily procurable of organic 
compounds. 

Preparation of Tetranitromethane. 

Thirty-one grams of nitric acid * (D 15 1’53) are placed in a 250 c.c. 
flask, and 50 grams of acetic anhydride are gradually added in 
quantities of about 2 c.c. at a time, the flask meanwhile being 
cooled in water, as some little heat is developed. If the flask is 
not cooled, action proceeds more and more vigorously as the tem- 
perature rises,, and may, if unchecked, become violent. It is 
inadvisable therefore to allow the temperature to rise much above 
20—25°. 

When all the anhydride has been added, the flask is covered 
loosely by a watch-glass or inverted small beaker, and kept at the 
ordinary temperature for about a week. As the reaction proceeds, 
carbon dioxide is continuously but very slowly evolved, and the 
mixture, which at first is colourless, becomes brown, owing to the 

* The anhydrous nitric acid required in the preparation is most easily obtained by 
slowly distilling ordinary fuming nitric acid from its own bulk of coneen 
sulphuric acid ; if ordinary concentrated nitric acid (-D 1 * 41 ) is used, it is a' v jsa 
to distil it twice from sulphuric acid. It is not necessary, althoug a ' 
convenient, to distil off the acid under diminished pressure. 
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formation, in small quantity, of oxides of nitrogen. After a week 
the tetranitromethane which remains dissolved in the acetic acid 

m ay be separated by pouring the mixture into about 150 200 c.c. 

0 f water. The bulk of the tetranitromethane subsides as a colour- 
less, heavy, oily layer, which can be removed by means of a separating 
funnel, whilst a small quantity still remaining dissolved in the 
dilute acetic acid may easily be separated by means of a current of 
steam. The tetranitromethane passes over with the first few c c 
of the distillate, and separates as a heavy globule. 

The tetranitromethane thus obtained may be freed from traces 
of acid by washing with water, or even better, although with slight 
loss, by distilling in a current of steam* It is then separated and 
dried over fused calcium chloride. 


Tetranitromethane as thus prepared is a heavy, very faintly 
yellow liquid. It can be distilled at 126° under the ordinary 
pressure, but the distillate is of a pale brown colour, due to oxides 
of nitrogen formed by some slight decomposition which takes placo 
at this temperature, and still requires to be washed and dried to 
obtain it quite pure. If cooled a little below tho ordinary tem- 
perature, it easily solidifies to a mass of colourless crystals. 

The yield of tetranitromethane obtained is never quite the 
theoretical one, although by careful working it can bo made to 
approximate to it. The small loss cannot be entirely, or even 
■mainly, due to oxidation, as at no period of the action is there any 
considerable liberation of nitrous fumes; it is probably caused by 
some of the very heavy vapour being carried away in the escaping 
carbon dioxide, and lost during the processes of separation. 

Using acid prepared as above, without removing (he oxides of 
nitrogen, f the yield is approximately 80 per cent, of the theoretical 
about 18—20 grams of pure, dry tetranitromethane being obtained 
from the weights of materials given. 

It is immaterial whether the acetic anhydride be added to tho 
mtne acid, or the nitr'ic acid to the anhydride, but the former 
procedure is preferable, as the evolution of beat then occurs mainly 

nng th ° fast few additions of anhydride, which can be added 
more rapidly afterwards. 


a set of experiments to ascertain the rate of formation, a 

»».!««« wdi n :r;,;I “ r 7' t0f ‘T- >7 donate containing the tetrwnitro. 
preeueenf ,u i. , , ' esl,iue 13 llu a\> bright yellow in colour, owing to the 

methane is allow-ed lo'com "'T '''"c'’ " 7!""* ‘ n ' msl1 when letrahitro. 

t There ' I T “ t0 *1* water or i. ho.,,,1 with it. 

“fog™, U evenVr ,1 ™? ge 1,1 frwln * the lul,yJr<ms nitric acid from oxidcof 

V.t pK 'I; 1 •“ ; s tely M , 0„r, ,« on mixing and (he mixture U 
«sMv better if coloLlcI „ 7 a bCCOme, J “ ° Umi itt 1 few d * y *- The yield U 
^ »»t compensate 'J the “ , Cm| 1 ' Io > Td ' >«“ h,c, caned yield 

the extra labour involved ur the prepwruion of the Kid 
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number of similar mixtures of the above quantities -were made, and 
the amount of tetranitromethane formed was estimated after 
different intervals. After one day, 7'5 grams of tetranitromethane 
were obtained; after two days, 11’5 grams; after four days, 145 
grams; after six days, 17 grams; and after eight days, 18‘5 grams 
After this, further keeping did not appreciably increase the yield 
The process can be accelerated by heating the mixed liquids 
cautiously until the action becomes sufficiently rapid to cause the 
temperature to rise even after removing the source of heat * and 
then checking the action by cooling; when this has been done 
several times, the liquid, which at first cannot bo heated with safety 
much above 30°, may be heated to 80 — 100° without any violent 
action occurring, but on diluting the product the yield is not found 
to be anything like so good as when the mixture is simply allowed 
to remain at the ordinary temperature. 

University Chemical Laboratory, 

Oxford. 


CCXXI. — The Constitution of Coumarinic Acid. 

By Arthur Clayton. 

When coumarin is dissolved in aqueous sodium hydroxide, the 
sodium salt of coumarinic acid is produced, whereas the prolonged 
action of an alcoholic solution of the alkali results in the production 
of an alkali o-coumarate. Coumarinic acid has not yet been 
isolated, being resolved into coumarin and water at the moment of 
liberation from its salts, but its alkyl esters are known, these 
compounds being isomeric with the corresponding derivatives of 
o-cournaric acid. When the dialkyl esters of 3-nitrocoumarinic acid 
are boiled with aqueous alkalis, 3-nitrocoumarinic acid is produced 
from tile acidified liquid, whereas the dimethyl ester of 3-nitro- 
o-coumaric acid under similar conditions yields the methyl ether 
of 3-nitro-o-coumaric acid (Miller and Kinkelm, Tier., 1889, 22, 
1708 et teq.). This difference of behaviour towards alkalis has 
been explained by Michael’s formula (I) for coumarinic acid 
(J. pr. Client., 1888, [ii], 38, 27), which has also received support 
from Perkin (Trans., 1881, 39, 560), Miller and Kinkelm {Ber., 

* If the mixture be heated until action becomes violent it is difficult to contkns 
thfl products, torrents of brown lumee are evolved, and the quantity of tetraui r 
methane obtained is very small. 
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On the other hand, the view has been held that coumarinic acid 
is the cii-isomerido (formula II) of o coumaric acid. A third 
possible formula (III) is suggested by the constitution which Morgan 
and Micklcthwait (Trans., 1906, 89, 868) have proposed for 
coumarin (formula IV). 

In order to confirm or exclude Michael’s formula, the author of 
the present communication has investigated the alkyl derivatives of 
5-nitrocoumarinic acid, the nitro-group being introduced in order 
to obtain solid compounds. It is obvious that if formula I repre- 
sents the constitution of coumarinic acid, only ono methyl ethyl 
ester could be prepared, whereas formulae II and III indicate the 
possibility of the existence of two such derivatives. For con 
venience, the two hydroxyl groups will in this paper be distinguished 
by the letters a and /l. 6 

6-Nitrocoumarin dissolves in aqueous alkalis, and the solution 
when treated with silver nitrate, yields silver 5-nit rocouma, inate 
This salt, by interaction with methyl iodide, yields a&-di me th „l 
o-mtrocoumannate (V). The identity of this substance is estat 
hslied by boiling it with aqueous sodium hydroxide, 6-nitrocoumarin 
being readily regenerated. The ^-dimethyl 5-nitrocoumarinate is 
mnerted by partial hydrolysis into a-methyl 5-nitroroumarinate 
L j!'f “ l [’" salt of the tatter compound, when treated with 
e ii i ice, yields a methyl ftethyl 5 -nitroeoumarinate (VII) 

i a 5 S 2 t rSeriCS -° f °V eT f 0US ’ “W.V/V 5 -nitrnrauma'nnate, 
12 and ^OntU eUyl ^nitruronuarinau 

e ohUincd as indicated by formula; VIII— X 

A the compounds V-X (p. 2104) are shown to be derivatives of 

~i:::ryy u r -—.was 

•Methyl flethvl r f th weak “'l"'® 118 sodium hydroxide. 

-aanmZmLd t^1 rTT^ “ ^ 

mdting at 75 _ 77 o , , d ^ hna l v different compounds, the former 


-113°, thus showing 


lHrr if ,m ~ - - «“»vivuv I 

MiehJi., ' '°~‘ 7C ’ and lhe latter at 111- 
In orde 0 tobe Correct. 

the ofTb shou!d DOt be invsIidakd b ? 

both of the isomeric methyl ethyl esters 
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c 9 h 6 o 2 -no 2 

6-jVitrocournariin. 



NO,-C 0 H 5 O <™£ ' p 
(V.) 

^K»OH 

N0 2 -c 9 H 5 o<o“ e ;;;^ 

(VI.) 

|A B salt+EtI 

No 2 -c 9 H 5 o<Qg t e ;;;^ 

(VII.) 

M. p. 75°— 77°. 


)Et.../3 


N0,'G\,H,0<5!™ 



Ag salt-f Mel 

' 

N0 ^W<OMe' ;: ; 

(X.) 

M. p. 111°— 113°. 


being derived from 5-nitrocoumaric acid by the rupture of the 
lactonic ring, an investigation of the ethers and esters of the latter 
acid was made as indicated by formulae XI— XIX. 


/ X OMo ^ 

A 0H 

/ X ° Et 

t Jcuo x 

^CIIO 

* ^CHO 

(XII.) 

(XI.) 

(XVI.) 

1 

1 

+ 


1 

/ X OMe 


A0Et 

>2 \/Cho 


NO^CHO 

(XIII.) 


(XVII.) 

1 

\ 


i 

A'OJIe 


/ X | 0Et 

/ i ch:ch-co 2 h 


NoAJcHxn- 

(XlV.t 


(XVIII.) 

i .. . 


NO 


NO 


! Ag salt-t EtI 
Y 

/ X OMe 

NO,l v/ 1 cH:cn-co,Et 


31. p. 85". 
(XV.) 


Ag salt + Mel 

Y 

/\0Et 

NoJ^yCHlCH-COjMe 

M. p. 163°. 

(XIX.) 


The methyl ether of 5-nitrocoumaric acid ( XIV ) waa pr f*y 
according to Schnell’s directions (Ber., 1884, 17. 138 p) “ “ itb 
by formulae XI-XIV, and the rfcer salt of thrs f 
ethyl iodide, thus yielding the methyl ether o e J 
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nu marinate (XV). By a similar series of reactions the ethyl ether 
J Tynitrosalicylaldehyde, the ethyl ether of 5-nitrocoumaric acid, 
and the ethyl ether of methyl 5-nitrocoumarate are obtained 
(XVII-XIX). 

' rr] ]C j w0 methyl ethyl derivatives of 5-nitroconmaric acid thus 
btaiued proved to be distinctly different from the methyl ethyl 
derivatives of 5-nitrocoumarinic acid. The existence of these four 
isomeric methyl ethyl derivatives permanently excludes the possi- 
bility of Michael’s formula being correct. 

In order to ascertain which of the two remaining formulas 
■eprescuts the constitution of coumarinic acid, a0-dimethy] 
conmarinate and the methyl ether of methyl 5-nitrocoumarate were 
separately treated with bromine. In each case methyl afi-dibramo- 
■ nitro- 2 -methoxy-B-phenylpropionate was produced, thus excluding 
formula III. 

Coumarinic acid is therefore proved to be the cis-isomeride of 

o-coumaric acid. 

The positions occupied by the hydroxyl groups, which have been 
distinguished by the letters a and 0, are indicated by treating the 
ethjl ether of methyl 5-nitrocoumarate, and 0-methyl aetbyl 
5-nitrocoumarinato separately with bromine. Methyl aBdibromo- 
a-nitro -2 ethoxy-B-phenytpropionate (XX) is produced in each case, 
thus showing that the o-group is phenolic, and that the 0-group 
forms part of the carboxyl group (see formula XXI) : 

AoEt Aon co(OH) 

KOol ^CHBrCHBrCCbMe NO/^y^CH 

CH 


(XX;. _ (XXII. 

Formula II being established, the chemical behaviour of 
coumarinic acid can easily be explained. If a representation of 
the molecule be built up with suitable models, tire side-chain is seen 
to follow approximately the sides of a regular hexagon, and the 
carboxyl group is brought into close proximity with the phenolic 
^roup (formula XXI), thus indicating the ready elimination of the 
dements of water. If, however, a nitro-group bo introduced into 
position 3, the negative phenolic and nitro-groups exert a combined 
and powerfully repellent effect on the carboxyl group, which, being 
repelled from the immediate neighbourhood, no longer enters into 
chemical action with the phenolic group/ This accounts for the 
fact that^ 3 nitrocoumarinic acid (XXII), 3 : 5-diiiitrocoumarinic 
add (XXIII), and 3-nitro4-hydroxycoumarinic acid (XXIV) exist 
in the free state (Miller and Kinkelin, Ber., 1889, 22, 1706; 
bluyton, this vol., p. 1390 el seq.) ■ 

Vol. xcvji. „ „ 



2106 CLAYTON : THE CONSTITUTION OF COUMARINIC ACID. 


NO, 

/\0H 


NO, 


NO, 


V° s ] 


oh/\oh 


\A/ Ch 

CH 

(XXII). 


w». 

Vca 

CH 

(XXIV). 


/''''OH C0 2 H 

so KaA 

CH 
(XXIII). 

The ease with which the alkyl ether esters of the couma.rinj c 
acids undergo complete hydrolysis is unusual, since phenyl ethers 
are generally not affected by aqueous alkalis. In all probability 
however, after the removal of the alkyl from the carboxyl group 
two causes operate in the second stage of the hydrolysis, namely 
(1), the usual hydrolytic action of aqueous alkalis, and (2), that 
cause which effects the elimination of the elements of water from 
coumarinic acid itself. These two influences, acting concurrently, 
bring about the hydrolysis of the phenyl ether which 
alkalis alone aie generally unable to effect. 


Summary. 

1. The two methyl ethyl ether-esters of 5-nitrocoumarinic acid 
and the two corresponding isomeric ether-esters of 5-nitrocoumaric 
acid have been prepared. 

2. The rwo methyl ethers of methyl 5-nitrocoumarate and methyl 
5-nitrocoumarinatc yield the same bromine additive product when 
treated with bromine. 

3. The above facts show that coumarinic acid is the ris-isomeride 
of o-coumaric acid. This view of the constitution of coumarinic 
acid affords a ready explanation of its chemical reactions. 

Experimental. 

The Ether s and Esters of 5 -Nitrocoumarinic Acid. 

6-Nitrocoumarin was found to be best prepared by dissolving 
coumarin in sulphuric acid (10 parts), and treating the solution 
with one molecular proportion of nitric acid (D 1‘4) mixed with 
three times its volume of sulphuric acid, the temperature being kept 
below 20°. After one hour the solution 19 poured 1 on crushed ke, 
and the precipitated solid crystallised from acetic acid. 

SUver 5-nitrocoumarinate was obtained by dissolving 6-nitro- 
coumarin (10 grams) in an aqueous solution of sodium hydroxide 
(4*2 grams), and then adding a solution of silver nitrate (19 grams), 
The orange-red precipitate was washed with a little water and dried. 
When treated with dilute acids, the salt yields 6-nitrocoumarin. 

0*2813 gave 0*1908 AgCl. Ag=51*04. 

C e H s 0 8 N‘(0Ag) 2 requires Ag=5T06 per cent. 
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ne Methyl Ether of Methyl h-Sitrocou^rinate.- S ilver g-nitro 
coumannate (6 grams) was mixed with about 30 c c of fi tw a 
then shaken with a mixture of methyl iodide (1-5 g rams v *7’ ^ 
(10 ex.) for one hour, the temperature rising during otrat ™ 
When cold, the contents were extracted wifh alcohol, from w Mch 
solvent colourless needles, melting at 124—126°, were obtained- 
0-1375 gave 0-2790 C0 2 and 0'0610 H 2 0. C = 55-34- H =4-Q9 
0 2146 „ 11-3 c.c. N 2 at 24° and 770 mm. N=6'99 
Cn H iA N re 1 uires C=55-70; H = 4‘64; N = 6'91 per cent. 

The Ethyl Ether of Ethyl 5-iV itrocoumarinate . — Silver 5 nitro- 
coumarinale (10 grams) was treated with ethyl iodide (4 grams! in 
ethereal solution in the manner described in the preceding exneri 
ment, and the product extracted with alcohol. Colourless needles 
melting at 104 — 105°, were obtained : ’ 

01401 gave 0-3020 C0 2 and 0-0740 H 2 0. C = 58'66; H = 6'85 
02376 „ 11 7 c.c. Ng at 25° and 750 mm. J4 — 5"41 
CiAAN requires C = 58'87; H = 5 66; N = 5'28 per cent. 

The Metliyl Ether of 5-lfilrocoumarinic Acid.— The methyl ether 
of methyl 5-nitrocoumarinate (6 grams) was dissolved in dilute 
alcohol, and heated to 100° with aqueous sodium hydroxide (1 gram} 
for about thirty minutes, when a portion of the liquid produced no 
turbidity on dilution with water. The mixture was then acidified 
with dilute hydrochloric acid, and the voluminous precipitate 
crystallised from alcohol or dilute acetic acid. Colourless needles 
were obtained, melting at 202 — 203° : 

0 1647 gave 0-3230 C0 2 and 0 0650 H,0. C = 53-48; H = 4'3? 

0 1706 „ 101 c.c. N 2 at 26° and 754 mm. N = 6 o2 
C 10 H # O s N requires C=53 81;. H=4 04; N = 6'28 per cent. 

tlUkX T r 1 5 ^°rr iC - W - This substance was 
obtained by the interaction of the ethvl ether of ethyl 5-ni(ro 

ooumarmate (6 5 grams) and sodium hydroxide (1 gram) in weak 

rs ? m - tbe pi-Ldiig expS 

u e.,s needles were produced, melting at 171 i7\>o. 

•ri MM . H = a °-w«; 

0 u a’xt cx -N2 a t-u and 754 mm. N = 614 
y ™ ,T lreS C=55 ' 70; II = 4 G4; * = 5 ' 91 P- cent. 

*er of meth )'l 

^ueous solution of sodium } a ■, g ms ^ dlS6oIv 'ed in an 
»W°n treated with aqueous ( !® gramS) ’ “ d the y el!ow 

salt was precipitated «. mtrat ® ( 8 8 rams ), when the 

««. ,°,T r c *" im - 

■ f' i, A Ag - A g = 32-39. 

10 s ° iNAg rc 1 uir ® 8 Ag = 32-73 per cent. 

C v 2 
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The Ethyl Ether of Silver 5-Nitrocoumarinate . — The ethyl eth® 
of 5-nitrocoumarinic acid (10 grams) was dissolved in an aqueo,^ 
solution of sodium hydroxide (1‘7 grams). An aqueous solution of 
silver nitrate (8 grams) was then added. The salt forms an almost 
colourless powder : 

0-3116 gave 0-0980 Ag. Ag = 31-45. . 

CnH 1(l 0 5 NAg requires Ag=31'40 per cent. 

The Methyl Ether of Ethyl 5-Niirocoumarinate. — The methrl 
ether of silver 5-nitrocoumarinate (10 grams) was heated with ethvl 
iodide (5 grams) and a little ether for one hour at 100°. The 
product, when extracted with alcohol, yielded colourless needles 
melting at 75 — 77°: 

0-1178 gave 0-2462 CO., and 0 0580 H 2 0. C=57-00; H = 5’47 

0-1092 „ 5'7 c.c. N, at 24° and 756 mm. N = 5’82. 

C la H 13 0 5 N requires C = 57‘37 ; H = 518; N = 5-58 per cent. 

The Ethyl Ether of Methyl 5-Nitrocoumarinaie. — The ethyl ether 
of silver 5-nitrocoumarinate (10 grams) was mixed with ether and 
methyl iodide (5 grams), and subjected to the treatment described 
in the preceding experiment. The alcoholic extract yielded colour- 
less needles, melting .at 111 — 113“: 

0-1594 gave 0 3328 CO, and 0 0744 H„0. C = 57‘00; H — 5-19 

0-1192 „ 6'4 c.c. lT 2 at 24° and 756 mm. N = 5’98. 

C 12 H 13 0 5 N requires C = 57'37; H = 5-18; N=5’58 percent. 

The Ethers and Esters of 5-Nitrocoumaric Acid. 

The Methyl Ether of Silver 5Nitrocoumarate.~ The methyl ether 
of 5-nitrocoumaric acid (1'6 grams), prepared according to Schnell’s 
directions (Ber., 1884, 17, 1382), was dissolved in a solution of 
sodium hydroxide (0'29 gram). To this solution silver nitrate 
(1‘3 grams), dissolved in water, was added, when an almost colour- 
less, gelatinous precipitate was produced : 

0-2868 gave 0 0936 Ag. Ag = 32’63. 

C 10 H 3 O s NAg requires Ag=32'73 per cent. 

The Methyl Ether of Ethyl 5-Nil rocoumarate. — The methyl ether 
of silver 5-nitrocoumaxate (1 gram), ethyl iodide (0'0 gram), and a 
little ether were heated together for three hours at 100°. After 
evaporating off the ether, the mixture was extracted with alcohol, 
from which solvent colourless needles, melting at 85°, were obtained : 

0-1398 gave 0-2942 CO, and 0 0666 H z O. 0=57 38; E=5'29. 

0-1716 „ 9 0 c.c. N s "at 25° and 764 mm. N=5'8S. 

C tt H,AN requires C=5737; H=5T8; N=5'58 percent. 

The Methyl Ether of Methyl S-Nitrocoumaratc.-TU methyl din 
of silver 5-nitrocoumarate (i gram) was mixed with methyl iodi « 
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(0-5 gram) and a little ether, and heited to 100° for three hours 
After evaporating off the ether, the- residue was extracted with 
alcohol, when colourless needles, melting at 163°, were obtained* 
01050 gave 0-2130 C0 2 and 0'0454 H 2 0. C=55-84; H=4-80 
0*1812 „ 9*9 c - c - ^ at i6 4 mm. and 25°. 14=6*07 
Cn^AN requires 0 = 55*70; H=4-g4; N = 5*91 per cent. 
H-i’itro-2-ethoxybemaldehyde. — 2-Ethoxybenzaldehyde was slowly 
added to nitric acid (D 1*5), the temperature being kept below 10° 
After fifteen minutes the liquid was poured on crushed ice, and the 
precipitate crystallised from dilute alcohol. The substance crys- 
tallises in pale yellow needles, melting at 71—72°: 

0’2910 gave 19'3 c.c. N, at 25° and 770 mm. N=7*54. 

C a H 9 0.,N requires N=7*65 per cent. 

The Ethyl Ether of 5-Nitrocounuiric Aei/.— 5-Nitro-2-cthoxybcnz- 
aldehyde (5 grams), anhydrous sodium acetate (5 grams), and acetic 
> anhydride (15 grains) were boiled together for six hours. The 
cooled product was ground with water and extracted several times 
with ether. The ethereal extract was shaken with a solution of 
sodium carbonate, and the aqueous solution so obtained treated 
with an excess of hydrochloric acid, when a white precipitate was 
formed, which crystallised from dilute alcohol in colourless needles 
melting at 194 — 195°: 


0 1766 gave 0-3622 CO, and 0'0780 H,0. 0 = 55*94; H = 4 91. 

0'2288 „ 12'0 c.c. N 2 at 25° and 762 mm. N = 5’87. 

C n H n 0 5 N requires C=55'70; H = 4 64;. N = 5’91 per cent. 

The Ethyl Ether of Silver 5 -Xilroeoumarate . — The ethyl ether of 
5-nitrocoumaric add (10 grains) was dissolved in an aqueous solution 
of sodium hydroxide (1*7 grams), and a solution of silver nitrate 
(i - grams) then added, when the silver salt was precipitated as an 
almost colourless, gelatinous mass : 

0 3620 gave 0-1132 Ag. Ag = 3127. 


Milieu 


p\Ag requires Ag = 31’40 per cent. 


- The Ethyl Ether of Methyl 5-Nitrocoumamte.— The ethyl ether 

l a lit u r il 0“T arat « (I gram), methyl iodide (0 5 graml. and 
| littie ether were heated together at 100° for three hours. After 

UTr: ether fr0m t,he F0duct> the residue waa extracted 

|l41— 142°, were 'obtained f ^ COk>UrleSS DeC<ileS ’ ***** 


0-1624 gaVe «.I 458 C w° ? and °'° 536 H 3°- C=57-10; H = 

C H (i i: 4 C ' C ' N * at 25 ° and 764 mm - N = 5 'Io. 
l b u ijO s Ji requires C= " 


; 5*07. 


-57 37; H— 518; N = 5'68 per cent. 
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The Bromine Additive Products. 

Methyl a@-Dibromo-5-nitro-2-methoxy-0-]ihenylpro‘picnate 

methyl ether of methyl 5-nitrocoumarate (1 molecule) was dissolved 
in carbon disulphide, and treated with bromine (2'5 molecules! 
After twelve hours the liquid was evaporated, and the residue 
crystallised from alcohol- Colourless needles, melting at 126°, w er8 
obtained. The same product resulted when the methyl ether of 
methyl 5-nitrocoumarinate was treated in a similar manner • 

0-1498 gave 0-1834 C0 2 and 0'0400 H. 2 0. C = 33'39; H=2'97 

0-3806 „ 115 c.c. N 2 at 25° and 770 mm. N = 3-44. 

0-1460 „ 0-1380 AgBr. Br=40'22. 

CnH^OjNBrj requires C = 33’25; II =2 87 ; N = 3 53; 

Br = 40'30 per cent. 

Methyl a0-Dibromo-5-nitro-2-ethoicy-0-phenylprojnomte. ~ T],;, 
compound was prepared from the ethyl ether of methyl 5-nitro- 
coumarate and bromine by the method described in the preceding 
experiment, and also by a similar treatment of the ethyl ether of 
methyl 5-nitrocoumarinate. The substance crystallises from alcohol 
in colourless needles, melting at 125°: 

0'3010 gave 0’2760 AgBr. Br = 39'02. 

0'4020 ,, 12'5 c.c. N 2 at 25° and 770 mm. N=3'53. 

CgHjjOjNBr, requires N = 3'41; Br = 38’93, 


The author desires to express his thanks to the Research Funi 
Committee of the Chemical Society for a grant which has in pin 
defrayed the expense incurred during this research. 

Rotal College or Science, London. 

Sonn Kensington, S.W. 


CCXXII . — The Influence of Solvents on the Rotation ej 
Optically Active Compounds. Fart XVI.* The 
Relationship between the Chemical Constitution urn 
the Influence of a Solvent. 

By Thomas Stewart Patterson and Elizabeth. Findui 
Stevenson, M.A., B.Sc., Robert Donaldson Scholar of Glasgow 
University. 

The results which have been presented in former papers have mad* 
it dear that the rotation of ethyl tartrate, and doubtless also o 
many other active substances, responds in a remarkable mannM to 
* Part XV., Trans., 1809, 95, 1128. 
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differences in tlie constitution of tho solvents in which the active 
compound may be dissolved. Thus, in p= 5 solution in benzaldehyde, 
e tJjyl tartrate has a specific rotation of about +45° (Trans., 1909,' 
95, 312), whilst in benzanlialdoxime at about the same concentration 
its’ specific rotation is approximately -12°, a difference of 57°. 
Xot only can actual differences of composition produce such 
variations in rotation, but even the subtle difference of constitution 
in the syn- and anfi-oximes can readily be detected in this way, 
whilst other methods of investigation, absorption spectroscopy, for 
example (Hartley and Dobbie, Trans., 1900, 77, 509), fail to indicate 
my dissimilarity. 

It seems therefore possible that when a sufficient amount of 
orienting work has been done, an examination of the solvent effect 
of a given substance on the rotation of ethyl tartrate or other 
suitable active compound may throw valuable light on the con- 
stitution of the substance in question. 

In our opinior the mechanism of this process is of a secondary 
character ;* that is to say, the arrangement and relationship of the 
atoms of the solvent molecules produce a liquid which, in tho mass, 
has at play within it certain characteristic forces, and an active 
compound dissolved in this liquid, coming under the influence of 
these forces, has its configuration and consequently its rotation 
altered as the result. The change of rotation is thus only an 
indirect effect of tho chemiqpl constitution of the solvent. In the 
first paper of this series the suggestion was made (Tran 9 ., 1901, 
79, 188) that the proximate cause of solvent influence on rotation 
"•as that, property of liquids known as internal pressure, and that 
variation of internal pressure from solvent to solvent might be 
indicated by variation of the solution-volume of the dissolved sub- 


1 As an instance of ;i primary effect wo may cite absorption spectra. If it be the 
case, M seems generally to lie lie! i, that absorption bands are caused by vibrations 
inside the molecule which absorb light. energy, then sw-li an effect would be of a 
laiiiiuy character, since it is dircvtly transmitt, ,1 to tin- medium in which it is 
obsen-ed In regard to a primary effect, no two chemical compounds are likely to he 
« M utely identical, in much the same way that no two elements appear to have 
!!r , , I,l,t substances -f analogous composition will probably 

l ° °ss y similar effects. On the other hand, however, two substances entirely 

'' nU “W* ■» "—> -'her by a spring „r by a stsrein „f 

fc a cr’stitldiv, rT !? T f y J f te,,t *■»* point of a liquid 

boilimr point „ l'V'Tvrty of, at least, tile second order, so that the same 

»e,1i4Sr C COm r *° "I'"' 118 h3 ™K "<> ' hentieal similaritv. The 
sett, ml lti,e »r iI ’ 01 !f. 1S , aCOnStituliv, ‘ ! ,ro P«ty of a higher order than the 
interpret the effc* src that ‘be higher the order the more difficult it will he to 
relationship between I™ the striking failure to deduce any 

specially inelti,i„ poi t ‘ C *'!“ ! I est . of like boiling point, and 

° point, and chemical constitution. 
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stance It was also suggested that, since in solutions of finite 
concentration the total volume change is doubtless shared in by 
both constituents of the solution, it might be possible to correlate 
with rotation values, values of molecular solution-volume calculated 
for infinite dilution, the assumption being made, as a first 
approximation, that in very dilute solution the change of volume 
due to solution might be ascribed entirely to the solute. It is clear 
to us now, however, that this is an untenable assumption, although, 
of course, in some cases it may closely represent the truth, and thus 
account for certain regularities which were observed; in general, 
it could only be substantiated by a strict correspondence between 
experiment and theory, a correspondence which does not exist. A 
definite decision as to the existence of a relationship between rotation 
and solution-volume must be deferred until some method has been 
found of determining the true volume of the different constituents 
of a solution. 

Some papers have recently appeared in which questions regarding 
internal pressure are discussed. Winther, in a number of valuable 
papers ( Zeitsch . physikal. Chan., 1907 , 60 , 594, 651, 685), has 
attempted to carry the relationship between rotation and internal 
pressure much further than Patterson. Dawson (this vol., p. 1041) 
draws the conclusion that there is no connexion between internal 
pressure and solution-volume, but that, nevertheless, internal 
pressure and rotation may be correlative. His experiments point, 
he considers, to the existence in solutions of compound molecules of 
solvent and solute. On the other hand, Scheuer ( Zeilsch . physikal, 
Chem., 1910, 72 , 513). setting out with the view that the existence 
of such compounds is highly probable, was unable to find any 
evidence of their formation after a very complete and interesting 
examination of the melting-point curves, the volume relationships, 
the viscosity, the rotation, and the dispersion of mixtures of diethyl 
diacetyltartrate and of menthol with various inactive solvents, 
^.mongst other less probable hypotheses, Scheuer therefore also 
suggests, like Patterson and Winther, that rotation changes on 
solution may be due to variation of internal pressure from solvent 
to solvent. It may be added that Grossmann (Zeitsch. physthl 
Chem., 1910, 73 , 148), using light of various wave-lengths, has 
examined the rotation of ethyl tartrate in a number of solvents, 
almost all of which had already been investigated by Patterson 
for yellow light. Grossmann is of opinion that his and o er 
experiments render extremely probable the existence of compoun 
molecules of solute and solvent, but no effort whatever is m e 
show how this conception would explain the results obtaine • 

Other attempts to establish the existence of compound mo ecu 
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of so!™ 1 4nd solut « in solutions have been no more successful 
Armstrong and his students have attacked the problem in various 
ingenious nays ( Proc . Roy. S' or.., 1906, A , 78, 272; 1907 A 79 
564, etc.), as has also Philip (Trans., 1907, 91, 711), but further 
investigation by Usher (this vol., p, 66), and in a lees degree by 
Findlay and Creighton (this vol, p. 536), has shown, at least, that 
the assumptions made in the particular method of attack are 
unwarranted. 

In the absence of satisfactory proof of either view, it appears 
to ns that the purely physical conception has the advantage of 
simplicity, and ought in the meantime to be adopted. In seeking, 
therefore, to correlate the chemical constitution of a given substance 
with its solvent influence, it should be carefully borne in mind that 
solvent influence being probably at least of a secondary character, 
any attempt to interpret it ought to he made -with particular care. 

In a recent paper of the present series (Trans., 1908, 63, 1838), 
a commencement was made in the direction indicated, when it was 
shown by one of us that the solvent influence, on the rotation of 
ethyl tartrate, of disubstituted benzenes appeared to be governed 
by the general law that two substituting groups, similar or dis- 
similar, when in the ortho-position cause the greatest, and when in 
the para-position the least, rotation in the dissolved active ester 
This behaviour was observed in regard to (1) o-, m-, and p-svlene- 
(2) and p-nitrotoluene; (3) o • and m-dinitrobenzeno • (4) 
«• and 8-nitroiiaphthalene; (5) 2 : 6- and 2 : 4 dinitrotoluenc. 

We have now examined, more or less completely, according to 
circumstances, the following solvents: phenol, anisole, phenetole 
diphenyl ether; o-nitrophenol, o-nitroanisole, o-nitrophenetole • 
"i-nitrophenol ; p-mtrophcnol, p-nitroanisole, p-nitrophenetole ! 
catechol resorcinol, quinol; pyrogallol, phloroglucinol ; u-naphthol, 
flnaphtiiol; p-benzoquinone; and also o-, m -, and p-chloronitro- 


o{ thcse soivents ire so!ids - in s ° me 
moderately kgh melting point, and it was therefore occasionally 

Tt ? exlmine diIute * solutions at all, or to examine 
RratiiJ ny i'T Cerit ? te ‘ i solutions satisfactorily at a low tem- 

It n r 7, t dlffi0011 institute wide ™nP 4 ™ns 

however we hi 7^ 7 Solrents ' So hl M P^ible, 

temperature ^ ra P olated * rom <™ r d aU to 20°, a standard 
many of the “ previous communications, even although 

Se^ttatr “* P ° SSiWy b6 “ <*• 

requisite extran l t ™P erature ’ “ d m spite of the fact that the 
n extrapolation entails some loss of accuracy. In other ea^ 


* With reference to ethyl tartrate. 
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comparison has been made at such temperatures a is seemed most 
convenient. 

Of the solvents mentioned above, but little need be said regard- 
ing the three last, and we may therefore commence with them 
Only one solution in each, of approximately p — 25, was made up 
and examined in the polarimeter at several different temperatures 
As in this case it is only the relative effect of the o-, m-, and 
j)-positions that comes in question, it is unnecessary to extrapolate 
to 20°; numbers are given below for the interpolated temperature 
90°. 

Ethyl Tartrate in o-, ra-, and p-Chloronitrobenzene. 


Solvent. 

M. p. 

P- 

(100 mm.). 


o-Chloronitrobmeno 

32'5 5 

25-733 

+ 7-26. 

+ 28-2' 1 

m-Chloronitrobcnaene 

44-4 

28-43 

6-19 

jj-Cliloronitrobenzcne 

83'0 

24-28 

3-8 

157 


* A' d = 100 o„/p ; it docs not differ much from specific rotation. 


It is clear that in this set of compounds, also, as in the others 
already mentioned, the presence of the two substituents in the 
o-position brings about a much more powerful solvent influence 
than in either of the other two positions. 

A general idea of the behaviour of most of the remaining solvents 
examined will bo obtained from the diagram, which represents the 
effect of diluting ethyl tartrate with the various inactive compounds 
mentioned at a temperature of 20°, subject to the limitations 
referred to above. 

Phenol (m. p. 42 5°). — Solution iu phenol very greatly modifies 
the specific rotation of ethyl tartrate. The value rises from +7 8° 
in the pure ester to +48'5° at infinite dilution in phenol, an 
increase of 40'8°. Since benzene itself has but little effect (Trans, 
1902, 81 , 1098), it is clear that the introduction of the hydroxyl 
group must profoundly modify the interatomic forces of the 
molecule, 

Anisole . — The replacement of the hydroxyiic hydrogen by 3 
methyl group brings with it a very great change in solvent influence. 
The specific rotation of tho ethyl tartrate drops to + 6'8° in a 
yj = 25 solution, that is, to a somewhat lower value than in the 
homogeneous ester. It will be noticed, too, that the shape of the 
concentration-rotation curve is of the opposite type to that of phenol, 
being concave to the point of origin of the diagram, in such a way 
that, starting from the value for the pure ester, the rotation 
increases slightly on dilution with anisole to reach a maximum 
value of about +8’2° between j>=50 and 60, and then diminishes 
again fairly rapidly to about +2’5° at infinite dilution. 

Phenetole . — In comparison with the difference between phenol 
and anisole, that between anisole and phenetole is slight. F 01 
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v—2o solutions the rotation values are ..n , . , 

phenetole, + 7-32°), but it will be noticed that in regard' totlj form 


Fig. I. 

Cmcrntration-romon curves for ethyl tartrate in various solvents. 



at “finite dilu^H^vZaT* ^ ^ S ° IVe ' ltS (Iiffcr ’ and 

*»•—. <11% •StAZXSl 
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The curve for phenetole is of the same type as that for phenol; 
there is a minimum rotation of +7° at p=50, after which the 
rotation rises to reach the value +8° at infinite dilution. 

Diphenyl Ether (m. p. 28°).-Only one solution was examined in 
diphenyl ether, of p = 24'58. Its observed rotation at 20° was 
1'95°, which, assuming a density of unity, gives a specific rotation 
of -f 7-93°, about one degree higher than that in anisolc and 
phenetole at the same temperature and concentration. 

These results seem to make dear the fact that the powerful 
influence of phenol in this direction is to be attributed neither to 
the oxygen atom of the molecule nor to the phenyl group or-in 
the case of diphenyl ether— groups, hut rather to the presence ol 
the hydrogen atom of the hydroxyl group. 

o-Nitrophenol (m. p. 45°).— Since an o-nitro-group in toluene and 
other monosubstituted benzenes produces a much greater increase 
of solvent influence than a m- or a p-nitro-group, we had expected 
that o-nitrophenol would have a greater influence than phenol. On 
the contrary, however, the rotation at infinite dilution (-!- 17°), 
although considerably higher than that of homogeneous ethyl 
tartrate, is much below the rotation in phenol. The effect of 
o-nitrophenol in this respect is in no way the mean of the effects 
of nitrobenzene and phenol, which are both above +40°. The 
influence of the substituents is thus certainly not additive. 

The concentration-rotation curve for o-nitrophenol is a straight 
line or nearly so. 

a-Nitroanisole . — The exchange of the hydroxylic hydrogen atom 
of o-nitrophenol for a methyl group brings about, at infinite dilution, 
a considerable increase— 19o°- -in the rotation of the dissolved 
ester, namely, from^ + 17° to + 36'5°. 

o-A'ilrophenetole . — In o-nitrophenetole the concentration-rotation 
curve is very similar to that for the corresponding methyl ether, 
hut lies wholly below it. At infinite dilution the rotation would 


he +27°. 

There is thus between phenol and its ethers, on the one Land, 
and o-nitrophenol and its ethers on the other, a relationship of an 
inverse character when the solvent effects at infinite dilution are 
considered. In the former, the high rotation brought about by 
phenol gives place to a low rotation in anisole, and rises again 
somewhat in phenetole, whilst in the latter compounds t e com 
paratively low value in o-nitrophenol rises to a fairly high va ue 
o-nitroanisole, to fall again considerably in o-mtropheneto e. 

p -Nitrofhenol (m. p. 114°).— Owing to the higher melting P 
of the pararderivatives of phenol, observations coul no e ’ 
in this series, in so complete a fashion as in others, u sl 
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data have been obtained to elucidate the general behaviour of the 
compounds concerned. In jmrtrophenol, two solutions were 
examined m regard to rotation, density determinations, however 

b r 8 : f r 47 ' 86 b ? ^p^; 

observed data , /£ d -34 6 .,* whilst for © = 24 -98 R^'-aro i, 
at infinite dilution, also for 100 °, the value' of S „ w’ouIdT 
approximate y 0 These are very high values, and they increase 
as the temperature falls, so that at 20 ° the specific rotation, w hS 

» tlns ca f, W ° Ul 1 haTe a sh S htl y Iower value than s’ of an 
infinitely dilute solution of ethyl tartrate in p-nitrophenol would 
probably lie at about + 75°. . >Nitrophenol is thus ? considerabfy 
more powerful even than u-nitronaphthalene or o-dinitrobenzene, 
the most powerful of the solvents hitherto examined But owinv 
to the extensive extrapolation requisite in this case, the concentration 
rotation curve for ^nitrophenol can only be regarded as a somewhat 
rough approximation, for which reason it is shown as a broken line 
in the diagram. 

p,r iiroanmu (m. p 54°).-This solvent on mixture with ethyl 
taitrate causes a gradual and comparatively slight increase of 
specific rotation. For a solution of p = 53-84, [ a ]-J = + 12-50 g 
extrapolation of the observed readings for a p=26 08 solution, the 
value a„ (100 mm.)= +6'1° is found. Assuming a density of 
1 - "' hch would certainly not bo far from the truth, the specific 
rotation at infinite dilution would have a value of, approximately, 

p ■Silrophenetoh (m. p. 60°).-Solutions of P = 49'66 and 

! W 1 Z° eXamiDed “ SOlvent Tbe s P ecific rotations of 
tics at 20 ?, assuming a density of 1'2 in each case, would be 

rSont 0 / Ta T iCCreaSi ^ diM <™. therefore, the 
ta ion of the dissolved ethyl tartrate increases, although only 

slowly, to reach a value of about + 13° at infinite dilution & 7 

m-di trophenol (m. p. 96°).-Only one solution-p = 49-76-waa 
examined. Its behaviour is referred to below 

tot 1U ’ 50) - We a,S ° examined “>e solu- 
than That of 1 ai ] s ) subsUnce ’ Its notation was somewhat lower 
an equally concentrated solution iu o-nitrophenol. 

Gm-eral Discussion of the Foregoing Results. 

three'IdrXiv^r ^ S ° lvellt influence of Phenol and its 
sidering the observed*’ ^ beSt by con- 

1 70°° 6d rCtltl0n3 for ? = 50 solutions at a temperature 

* Sec note on p. 2113. 
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, , „ .w (100 mm.). Difference. 

Solvent. V- ” , no" 

»f7 too1 Ill 3 118 

nXoi'ienoi':::: «« »* « 

p.Nitropl,cnol 47 86 

The influence of phenol is diminished 2’5° by the introduction 
of \ nitro proup in the o- position ; it is raised 3 5 by a mtowgroup 
in the m-position and by a further 2'4° if the mtro-group be in the 
position a behaviour which is thus just the opposite of that 
Observed n other cases of ortho-, met*, and par*isomensm. 

2 Comparing the behaviour of phenol, o-mtrophenol, and p-mtro 
phenol With that of their respective, ethers, it is to be noticed that 
the very great solvent influence of phenol disappears almost entirely 
in anisole, phenetole, and diphenyl ether, and that in a s.milar 
manner the very powerful effect of p-mtrophenol is great y 
diminished iu !ts methyl and ethyl ethers, and by an approximately 
equal amount in the two cases, some 50 . On the contrary, how 
ever the comparatively feeble effect of o-mtrophenol is quite con- 
siderably raised iu its ethers. Thus phenol and p-nitrophenol 
appear to behave in an analogous manner, and to differ from 
o-nitrophenol, as is shown in the table below. 

Rotation of Ethyl Tartrate. 


u A ~ 


a s 


S 5 


_ C .r* o ^ 

S s=e-: 5 ?■ 

> s ss X ^ . ... 

^ 'n P> ■ - 

pl) “ , +m- . /j-Nitrophei ol + 75' . ... . o-Nitrophenol +17 . 

aSc. + 2-5 +48 . p-Niti-oinisole +21 +M ! o-b itroamsile -+36-8 

3 As shown in the following table, o-nitroanisole has a greater 
solvent influence than p-nitroanisole, and o- nitrophenetole a greater 
effect than p-nitrophenetole, and by almost the- same amo. 


Rotation of Ethyl Tartrate. 


wr 

Infinite 

Solvent. dilution. 
o-Xitroanisole ... +36 ‘8° 

p-Nitroanisole ... 210 


Difference. 
15 8 3 


Solvent. 

I o-Kitrophcnetole 
I ;j-N itrophenctole 


Infinite 

Dilution. Difference. 
+27° 

13 


14° 


Although, therefore, the behaviour of the "gmatest 

inasmuch as the two substituting group P opposition, 

solvent effect when in the ^position, and least whe P ^ 

this exceptional behaviour does not extend to hloron itM- 

exhibit the regularity previously desenbed for the chio 
benzenes and a number of other substances. 
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E . C. C. Baly and Miss Eubank (““^7 ^ 

described the absorption curves for phenol, anisoie, » d *£,££ 
They point out that the curves for the ethers are identical and 
that they differ m one particular * from that of phenol itself 

1,115 a f7 r0U f >’ Wlth What we W found, for, although he 
concentration-rotation curves for anisoie, phenetole and dipheny 
‘7 are certainly not identical, still, in respect to the magnitude 

1 eff , eCfc f. e “ COm P" ed Wlth phenol, they are much alike 
That for phenol differs very markedly. 

•r* r*' “■ b,!) “• XL?: 

et ers, but in a more recent paper Baly, Tuck and Marsden (this 
vot, p. ai ) have explained the anomalous character of one earlier 
experimental result f asbemg due to solvent influence, and have 
considerably altered the theoretical views formerly held Thev have 
rejected the idea of the existence of a quinonoid structure, not only 
m the free mtrophenols but also in their alkali salts, and they 
tav he conclusion that o-nitrophenol and o-nitroanisole are 
Similarly constituted, the same holding f or the met* and para 
compounds. 1 

It may be pointed out that our results, if it be legitimate to 
compare them with those of Baly, are not in agreement with tUs 
conclusion, since, as stated above, phenol and n.„it^l. , 

lltthelo/'b 1 • ettelS I 0 a Simiiar 1,lanDer ’ the sohent influencetjf 

he phenols being much greater than that of the ethers where 
t eopposHe-is the case for o-nitrophenol and it* 2‘J Z 

wmmmm 

institution. a aU of un&logous 

of polyhydroxy-tentlmslj^oTnb the examination of a number 
very briefly. In the tllJ i ! ? ~ be " z0, f UI,1 ‘> Be be dealt with 
values for the observed f f e ° W ’ tJiere are interpolated 

Sesame conltiX * 10 °° ° f S ° luti ° D3 ail <>f *bout 

■bis different* a w arc what degree of importance Professor Baly would attribute to 
f rt “‘ spectrum of o-nitroanisole differed from that of o-nitrophenol. 
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Rotation of Ethyl Tartrate. 


Solvent. • f. «r (100 mm.). 

Benzene 75T99 + W* 

Phenol : 74 '39 13*82 

Catechol 74 '81 13-45 

Resorcinol 74 TO 16*55 

Quinol 74-47 17 60 

Pyrogallol 74 "93 13*25 

Phloroglucinol 74 '33 17 '20 

y-Benzoqainone 74*98 10’90 


* By extrapolation from figures given in Trans., 1902, 81, 116. 


On account of the rather high melting pointB tff these substances, 
only one concentrated solution in each was examined. 

Catechol, Resorcinol, Quinol. — The first hydroxyl group intro- 
duced into the benzene ring produces a considerable increase of 
solvent influence. A second, however, in the o-position to the first, 
instead "of causing a further increase, brings about a slight 
diminution of less than half a degree. In the m-position, on the 
other hand, an increase of nearly three degrees results, whilst in 
the p-position the increaso is almost four degrees. 

Pyrogallol, Phloroglucinol . — The behaviour of these two solvents 
is in remarkably close accordance with what might now he 
expected. The three hydroxyl groups in the vicinal position in 
pyrogallol bring about a small diminution as compared with catechol, 
whilst in the ns-position in phloroglucinol there is a considerable 
increase as compared with resorcinol. It is thus quite clear that 
two hydroxyl groups have least effect in the o-position and most 
in the p-position, a behaviour which is thus similar to that shown 
by a nitro-group and a hydroxyl group when present together in 
the benzene ring, but opposite to that wbicb is characteristic of two 
nitro-groups, two methyl groups, or a methyl group and a nitro- 
group. 

p ‘Benzoquinone (m. p. 166°). — p-Benzoquinone, in a solution of 


approximately the same strength as for the polyhydroxy-benzene), 
caused for a'* the value +10'9°, a considerably lower rotation 
than is produced by phenol or catechol. It .might therefore he 
argued that a quindnoid structure of the solvent causes, in ethyl 
tartrate, a lower rotation than a simple phenolic constitution, and 


that therefore the low rotation produced by o-nitrophenol as com- 
pared with phenol and p-nitrophenol may he due to a quinonoid 
structure for the o-nitrophenol. We would not venture, of course, 
on this slight evidence, to draw any definite conclusion, but the 
fact is worthy of consideration along with others bearing on the 


question. 

a- and 0-Naphthol (m. p. 94° and 122°).— We also examined <*» 
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solution each in a- and 0-naphthol. In the former, Kg* (p=25'24) = 
+ 29-7°, and in the latter, 29-01) = + 43 8°. The difference 

is thus very considerable, and since the a-compound may be regarded 
as an o-hydroxy- and the ^-compound as a m-hydroxy-derivative 
of benzene, the behaviour of these two solvents is strictly in 
accordance with that of the other phenols dealt with above. 

Influence of Change of Temperature. 

With regard to the influence of change of temperature on the 
rotation of these solutions, but little need be said, since the behaviour 


Fic. 2. 


Temperature- rotation curves for ethyl tartrate in various solvents 
(p = approximately 75 in each case). 



20° 40° 60° 80* 100° 120® 140* 


Temperature. 


observed has been entirely in agreement with what has been dis- 
covered in other cases. The effect of rise or fall of temperature is 
la function of the value of the rotation at the temperature chosen, 
jlf the rotation at T° be above a certain critical value for that 
[temperature, a value which can be fairly definitely stated,* then 
[heating above T° will cause fall of rotation, whereas if the rotation 
f e below tbe critical value, further heating will bring about increase 
l>f rotation. The temperature-rotation curves in Fig. 2 illustrate 

, , J" 1 ’ ^ or sample, this critical value for specific rotation lies about 

He to +20 . 

VOL XCVII, ft * 




2122 PATTERSON AND STEVENSON: INFLUENCE OF SOLVENTS 

this point. The rate at ■which the rotation increases with rise of 
temperature in pyrogallol (p = 74*93) is greater than that in catechol 
solution of about the same concentration, in agreement with the 
fact that the rotation in the former solution is less than in the 
latter. In phenol, with its greater solvent influence, the rate of 
increase of rotation is less than in catechol. In resorcinol there is 
at first an increase of rotation and then a diminution, a maximum 
rotation occurring at a temperature of about 60°. This maxing 
rotation is therefore the critical value at 60°. Our data for 
phloroglucinol are rather scanty, but it is practically certain that 

Fio. 3. 


Temperature-rotation curves for ethyl tartrate in various solvents. 



this solvent would show a similar behaviour, and therefore that a 
maximum rotation probably occurs at a lowey temperature than 
60°. In quinol only a fall of rotation was observed, hut there is 
doubtless a maximum rotation somewhere about the temperature 
40°, which would have a greater value than the maximum in 
phloroglucinol or in resorcinol. The critical value of the rotation 
is higher the lower the temperature at which it occurs. 

The above remarks apply equally to the behaviour of a- and 
0-naphthol and the nitrophenols. In phenol itself it may he noted 
that whilst the temperature-rotation curves for solutions of bigb 
concentration are concave to the point of origin of the diagram, 
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tint for a p=50 solution is almost a straight line but with a slight 
convexity) which, as the solutions are diluted, becomes gradually 
more pronounced. This resembles the behaviour of quinoline 
(Trans., 1909, 96 , 323), and it is, of course, possible that others of 
the solvents we have dealt with would show the same behaviour in 
solutions more dilute than those we have investigated. 

The experiments recorded in this paper seem, we think, . to justify 
the conclusion that the chemical constitution of a solvent is not 
merely reflected— which, of course, it must be — but is reflected in a 
comparatively simple manner, in the influence of that solvent on 
the rotation of dissolved ethyl tartrate, and that, conversely, this 
method might be used for the investigation of chemical constitution. 
The method differs from that of refractive index and of magnetic 
rotation, inasmuch as it does not seem possible to calculate any 
constant increment or decrement for a given group of atoms, for a 
single atom or for a difierence in the linking of an atom in the 
molecule, but these are certainly indicated qualitatively. There is 
perhaps a closer connexion between the phenomena we have 
described and those of absorption spectroscopy. So far as we aro 
able to judge, knowing only one of these methods intimately, the 
solvent-influence of a compound on the rotation of ethyl tartrate 
affords a more delicate criterion of chemical constitution than 
either of the others, as witness, for example, the effect of ortho-, 
meta, and para-isomerism, the difference between phenol and 
anisole, and especially the difference between the syn~ and anti- 
oximes. We hope to describe the further study of the subject in 
future papers. 

Experimental, 

Ethyl Tartrate in Various Solvents. 


O'Chloronitrobcmene. 

P=2o'i3: 

1 21 T 30'55’ 40-55" 49’2" 58’ B2'9* 

<(100 min.) ... 7-7 7-654 7 638 7-61 ?'5 7-33 


m-Chloromtrobenzene. 

l>=28-43: 

* '••••; S8 '9° 52*2° 77-4* 897* 105-2" 

# 0 (10u mm.) ... 5754 5'9 6 125 6-046 6-286 


P=24'26: 


p-C hloronitrobiM ene. 


t 

(100 mm.) .. 


82-1° 

3735 


105*2° 117* 

3*885 4'098 


1282* 1477* 

4-106 4-12 

v 7 
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Ethyl Tartrate in Various Solvents (continued). 


!. 2 = 14 - 79 : 


Phenyl. 


t ... 

20° 30-75° 

52-3° 

69*5° 

92-4° 

a l u (100 mm.) .. 

~ +5-695 

+ 4-885 

+ 4-525 

4-085 

w, 

+ 38-5 +35-47 

+ 30-96 

+29-10 

26-85 

XI. p=23'85: 





t 18 ‘8° 

20° 32-4° 

41-9° 53-5 

0 65-5 

96-9° iso-4” 

<,'(100 mm.)... +9-OS9 — 8-445 

8-031 7-586 7-23 

6'345 5-666 

[a]‘ h 34-25 

+ 34-2 32-32 

30-98 29-55 28*42 

257 23-65 

HI. p=i&-2: 





t‘ 

19° 20° 

39° 65-2° 92-3° 140-6° 

aj ' (100 mm.)... +13124 ~ 

12-64 11-95 11-27 10-15 

t< 

23-99 23-94 

23-44 22-62 21 83 20-54 

IV. p=64'78: 





t 

.. 20° 20-9° 

64-9° 

100-3° 

126° 

a' (100 mm.) 

— 12-853 13-309 

13-058 

12 7 

Mi 

.. 17-05 17-10 

18-38 

18-78 

18-52 

V. p=74'39: 





t 

. 1875° 20°. 

53-5° 

76-5° 

89-7° 

a 1 (100 inm.) 

. 11-99 - 

13-2-25 

13-02 

13-775 

.< 

. 13-78 13-82 

15 60 

16-38 

16-76 

VI. p=79 24 : 





t 

19-95° 20° 

55-5° 

87-1* 

117-2° 

a f D (100 mm.) 

11-485 11-534 

13-248 

14-018 

14-209 

Mi 

12-30 12-37 

14-62 

15-90 

16-62 


Densities Determined. 



I. 

If. 



III. 

t. d. 

t. 

d. 

t. 

d. 

38-5° 1-0787 

21-4° 

M050 

11-9° 

1-1404 

45-4 1-0725 

37-9 

1-0903 

33-5 

1-1252 

66-4 1 0539 

58-2 

1-0721 

46 5 

1-1135 

73 S 1-0431 

781 

1-0538 

74-6 

1-0878 


99-8 

1-0332 

99-2 

1-0610 

IV. 

V. 



VI. 

1 d. 

i 

d. 

i 

d. 

14-6° 1-1665 

16-1° 

3)755 

33-5° 

1-1837 

35-5 1 1451 

28-7 

1-1635 

38-4 

1-1606 

65 8 J-12S1 

42-0 

11499 

58-4 

1-1413 

83-4 1-0997 

84-7 

1-1284 

82 1 

ni?ff 
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Ethyl Tartrate in Various Solvents (continued). 


Anisole. 

I. j>=9'99: 


i 

18-2° 

a' (100 in.) . 

+ 0-432 

Mi 

+ 4-27 

II. p=24'62 : 



14-6" 20" 33-2° 

o' (100 ium.)... + 

1'602 — 2-068 

* + 

6'24 6-8 8 20 


HI. 2 i=49-85: 

• t 19“ 

«[, (100 mm.) ...... 4-324 

Mi 7'96 


20“ 27-3° 

— + 0-536 

+ 4-5 + 5-34 


46-8“ 52-9“ 
2-428 2'512 

9-75 10-15 


20 “ 

8-1 


35-2“ 
+ 0-622 
+ 6-25 


68-9" 72-8° 

2-952 3 012 

1211 1241 


30-6” 

4 904 
912 


Densities Determined . 


(. 

17-5" 

25-4 


d. 

1-0142 
1 -0064 


II. 

't. A 

14-9“ 1-0424 

32-5 1-0261 

45-5 1 01 30 

55-5 1 0033 


III. 

t 2 

15-8” 1-0933 

25-6 1-0835 


I. p = 9 90 : 


Phenttole. 


t 19-5“ 

•((100 mm.) + 0-76 

Mi + 7-72 

II. p=24-96 : 

< 19-2’ 

n( (100 mm.) ... + 1-832 

+ 7-23 


HI. p=51'73: 

t 

«( (100 mm.) 
Mi 


20’. 22 -r 271 

— 0-786 0-822 

7 75 8 00 8-41 


20" 31-6 43-5 

— 2-202 2-51 
7-32 8-79 10 14 


18?’ 20’ 31-0’ 

+ 8-742 _ 4-432 

+ 6'72 +6-86 8-05 


36-5° 

0-928 

9-58 


50-5 

2-686 

10-92 


t. 

1S-6’ 

25-8 


d. 

0-9862 

0-9794 


Densities Determined. 


II. 

2 . * d. 

17-9’ 1-0161 

28-1 1-0071 

38-3 0-9969 

48-4 0-9869 


nr. 

t. ' d. 
17-7“ 1-0772 

26-5 1-0683 
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Ethyl Tartrate in Various Solvents (continued). ' 


Diphenyl Ether. 

{,=24-58: 

t 18-7° 20" 51-8" 66-0° 76T 

a\ (100 mm.) + 1-824 1 85 2-68 2'92 8 288 

0 -Nilrophenol. 

I. p=23-89: 

( 60T 81-4” 112-2’ 

o‘ {100 mm.) + 4-82 4-972 5'007 

[ajp +16-20 16-98 17-66 

II. {, = 51-12: 

i 56-8° 78-2’ 97-3° * 

(100 ram.) + 9-015 9-486 0-766 

[«J' o +14-31 15-85 16-08 

III. {,=74-95: 

t 16“ 43-4° 87-3" 115-1’ 

< (100mm.) +9-142 11-119 12-06 13-056 

[a£ +9-74 12-14 14-38 14-21 

Densities Determined. 

I. 11.* III. 

t. d. t. * d. t. d. 

477’ 1-2603 56-8’ 1-2323 12'5° 1-2558 

65-9 1-2416 7 8-2 1-208 6 27’1 1 -2385 

78'1 1-2295 97-3 1-1878 4S+4 1-2164 

— — — — 72-5 1-1910 


* By interpolation from the determinations for tile other trvo solutions. 

o-Nitroanisole. 


I. p=9-79: 


t 

17 ‘9° 

20° 

34-5° 

43-3° 

53 2° 

62 - 8 = 

(100mm.)... 

+ 3-748 

— 

3548 

3-490 

3-354 

3-26 



+ 30-7 

30 6 

29-5 

29 2 

28 3 

27-7 

II. {,=21-17: 

t - 

17-4° 

20° 

’ 29-1° 

89-3° 

50° 

B5-8" 

o f D (100 mm.) ... 

6-666 

— 

6-604 

6-472 

6-442 

■324 

MS 

25-35 

25*3 

25-4 

251 

25-2 

24’8 


Densities Determined. 

I. II. 


t. 

d. 

t. 

d. 

17-7° 

1-2471 

14-9® 

1-2442 

33 

1-2319 

35 

1 -2-237 

429 

1-2219 

53-2 

1-2053 

597 

1 -2050 

* 66'4 

1-1919 
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Ethyl Tartrate in Various Solvents (continued). 
o-Nitro'phenetoh. 


O 

»"o 

C^l 

II 

18*4° 

+ 5-698 
+ 19-11 


30-6° 

5-812 

19-7 



aj ( (100 mm.) 

K 

-19-2 

53*3° 

5-906 

20-41 

65-5° 

5-896 

20-6 

II. j] =59-43: 






( 

a' (100 min.)... 

K 

15-9° 

+ 7-252 
+ 15-41 

-20° 

15-75 

25 r 

7-544 

16-16 

29-1° 

7-57 

16-27 

42° 
7-848 
17 '06 


t. 

17-1° 
33 4 
■10-4 
543 


I. 


densities Determined. 


d. 

1-1896 

1-1734 

M659 

1*1524 


t. 

14*6" 
25-9 
33 3 
41 


II. 


d. 

M948 

1T833 

1-1757 

1-1680 


p= 24-98: 

t 105-9° 

#'{100 mm.) + 11-262 
K + 45 09 


]>-Nitroj)henol. 

^=47*86: 

72-6° 94-5= 

+ 17*624 16-878 

+ 36-82 35-27 


10-640 

42-62 


105-7° 

16-274 

34-0 


2 ?= 26 ' 08 : 

t 

(100 mm. ) 

j?=53*84: 


y-Eitroifnisole. 

530° 55'3” 64'8° 

+ 6 082 6 25 6 515 


73 -6‘ 

6 075 


7?" 

6 078 


( 20 ” 

#*, (100 mm.)... — 

K +12*8 


85]° 44-4” 

+ 8-876 8-ms 
+ 13 - 63 14 -23 


51-3’ 57’6° 

9'376 9-54 

14-58 1191 


Densities Determined. 
35-r 41 -4° 4S° 

1-2101 1-2033 i-jj 


57-2° 

1-1883 


I = 24-37 ; 

50-1° 

nun.) ... + 3 - 8 8 


p-i^ i trophenetole. 


57-3° 67-3” 82-5“ 

3995 4 21 4-345 


p = 49'66 : 

49-4° 54-4" 

+ 6 475 6-73 


66 * 6 ° 

7 *175 


69-7° 
7 -28 


73 = 49 * 76 : 


m-A T itrojrhenol. 
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Ethyl Tartrate in Various Solvents (continued). 
2: 4 -Dinilrophenol (m. p. 114-5°). 

p 75-15: 

t 84-5° 107° 121 '5° 

a* 1 <100 mm.) +10 696 11-272 11 564 

Catechol, 

p-74-81 : 

t 41-4° 68 '9° 94-3° 103 7° 

(100 mm.) +12*1*2 13 04 13-40 13-53 

llcsorcinol. 

p = 74*12: 

t l. r .-9° 477° 74-3° 104-2° 

(100 mm.) + 16*25 16*86 16-89 16 644 

Quinol. 

p =74*47: 

t 70-3° 105° 336*5° 

a* (100 mm.) 4 18T 17 5 16*53 

PyrogaUol. 

? = 74*93: 

t 49 V 78 V 108 6° 

a* (100 ram.) 11-884 12-868 13-344 

Phloroglncinol, 

p = 74-33: 

t 69-5° 93-6° 104-1° 

a* (100 ram. ) +17 48 17*43 17*10 

a-Naphthol. 

p = 25-24: 

t 105-6° 121V 

a* (100 mm.) +7 '276 6 732 

PNaphthol. 

y =29-01: 

t 1327° 150° 

a' ( (100 mm. ) +10-92 +9-988. 

p -Benzoquinone, 

y=74"98: 

t 87 V 115° 122V 

(100 nun.) +10-804 10*968 11*128 

The University, 

Glasgow, 
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CCXXIII . — Experiments on the Synthesis of the Terpenes. 
Part XIV. Synthesis of A- and 1- A r, -m-A!enthenol(S ) , 
(l\-X-m-Menlhenol(S) and their Derivatives. 


By William Henbt Pebkin, jun. 

Or the six possible menthenols of the meta-series,* the following 
four have, so far, been i 


CMe 

/'V 

CH 2 CH 

CH, CH*CMe 2 *OH 

\7 

C'H, 

A '.(Diliydrocarvestrcnol) 

(Traus.y 1007, 91, 408.) 
CHMe 


\/ 

CH 

(i=) (Trans., 1905, 87, 1099 ; 
compare this vol., p. 1029.) 


CHMe 

/\ 

CH, CH 

CH 2 C*CMe,*OH 

\/ 

CH, 

la=.) 

(Trans., 1905, 87, 1101.) 
CMe 

A, 

Cil cu 2 

CH, CH’CMe,’0H. 

\/ 

CHj 

A r, (l)ihyilra/soc!irvestn!nol). 
(Trans., 190S, 93, 1887.) 


The present communication contains an account of the synthesis 
of the remaining two, namely: 

CHMe CHMe 


CH CH., 

I! I “ 

CH ' 


and 


V 

CH, 


> s .) 


CH 3 OH, 

CH CU-CMe,'OH, 

%/ 

CH 

(it) 


Of the former, the d- and l- and '//-modifications have been 
■repared, whereas of the latter only the (//-modification was 
Maned, and that in very small quantity. 

A short time since (Trans., 1909, 95, 1889), Meldrum and Perkin 
howed that 5-hydroxy-m-toluic acid is reduced by sodium and 
soamyl alcohol to l-methylcyc/ohexan-5-ol-3-carboxylic acid f : 


Me< 


CO,H 

'A 

_/ 

OH 


CHMe<C*^ 2 ^ 'CH(C0 2 H)'>gjj 
cnile^ CH _ CH;0H) ^fi ,, 


I ^dheuols of the type of terpineol are hero referred to. 
w , "! HI 1 referred to, this acid was* called “ l-methylcyclohexan-3-ot5- 
'■' 1! bat the alternative numbering is more suitable. 
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and, in the present communication, it is shewn that this reduction 
may also be effected in alcoholic solution, provided that the alcohol 
has been completely dehydrated by distillation over calcium. 

When l-methylcyc?ohexan-5-ol-3-carboxylic acid is treated with 
hydrobromic acid, it is readily converted into 5-bromo-l-methyl- 
cj/clohexane-3-carboxylic acid, and the ester of 'this acid, -when 
digested with diothylanilinc, yields a mixture of the esters of the 
acids: 


aDd oh^^^ch 


l-Mct}iyl-A 5 -c?A ^hexenc-3' 
carboxylic acid. 


1 -Methyl- A 4 -cyc^hexeQc-3- 
carboxylic acid. 


and these acids, of which the former is produced in by far the 
larger quantity,* were separated by the fractional crystallisation 
of their calcium salts. The constitution of the former of these 
acids (A 5 ) was demonstrated by the examination of the products of 
the oxidation of A 5 -m-menthenol(8)' obtained from its ester by the 
action of magnesium methyl iodide (p. 2132). The constitution of 
the other acid (A*) was proved by the fact that, when boiled with 
concentrated aqueous potassium hydroxide, it is converted into 
l-methyl-A 3 -cycfohexene-3-earboxylic acid : 




the Uy-unsaturated acid becoming afl- in the usual manner. 

Ethyl dH-methyl-A 5 -c5rciohexene-3-carboxylate reacts readily with 
magnesium methyl iodide with the formation of dl-A«-miM»- 
thmol( 8) (b. p. 115 — 117°/30 mm.), and this, when boiled with 
aqueous oxalic acid, yields <fl-A^tf»-m-menthadiene (b. p. 
175—176°): 


CHWe<^^ n( °^>C.I 2 and 

~ CHMe<ggg^>CHr 

Under similar conditions, ethyl df-l-methyl-A<-cyrfohexeuecarb 
oxylate yields A^menthenol(8) (b. p. U5-117°/30 mm.) * 
A 4:8 ( 9 )-m-mentliadiene (b. p. 175 — 177°): 


* It has often been observed, in cases where two isomenc unsatnrated ** 
formed by the elimination of hydrogen bromide firom a bromo-aa , ^ 

slight changes in the conditions of experiment often effect in a rei ^ ^ 

the proportions of the isomerides produced. Two experiments w , . tes(Iie .J- 

elimination of hydrogen bromide from ethyl 5-bromo-l-me 1 
carboxylate by means of diethylaniline. In the one the yield ot - ^ ^ 

hexene-3-carboxylic acid obtained oh hydrolysis was 5 per cen , 
apparently under the same conditions, the yield was less than 1 r c - ' 
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yields 

CHMe<™,^(CSVOIl) >CH and 

CHMe <o^ - H(CMe:C c ^>^ 

Resolution of ^-Methyl-ls?cyc\ohexene.Z-carboxyUc Acid and 

Preparation of the d- and \ Modifications of A s -m-Menthenol(8). 

As the amount of pure dM-methyl-Atcyriohexene-3-carboxylic 
M id which had accumulated during these experiments amounted 
to more than 160 grams, it was thought that it would be interesting 
to attempt its resolution, and then to convert the active acids into 
the corresponding menthenols and menthadienes. This was 
ultimately accomplished with the aid of either I-menthylamine or 
quinine, the salt produced in both cases being the salt of the dextro- 
acid. 

The l-menthylamino salt, after repeated recrystallisation had 
Hr- 1 ; 70 . an< * 7rom sa l t the acid was regenerated and con- 
verted into its ester and the corresponding mentheuol and terpene 
by processes already described in the case of the di-acid The 
observed rotations of these substances may bo conveniently tabulated 


r/-l-M;et]iyl-A s -cj^c/vliexen8-3-cai'boxylic acid 
Ethyl d - 1 • liiethykycfohexenccarboxylate . . 

^A fl -}»-Menthenol(8) 

</-A5 S'.&h.jft.Menthad iene 


[a], 
+33*r 
+ 30-5 
+ 367 
+ 29-6 


tretmlf 6 had . h " n . removed ’ 88 ™ practicable, by 

, , Wlt * 1 7 ' m enthylamine and quinine, the M-methyl- 

StT e w carb r ylie acid ' conuincd in the m ° ther of 

* ^ nearI y P ur e. since its rotation was [al,, _ 3 0 ’ 9 ° M 

2-mi „,h o» Wlt33 ,. lh „ la 4 0 ^ 


Prom this 1-acid the same derivatives 

Slid ^ Snd aDd 


were prepared as in the 
rotations may again he 


vS e * yl ' A ’: f Yf fo hexene-3-(!arboxyUo acid 


[•)». 


:g-T 

'-^‘Vm-MenaiadLne il*;® 

.^constitutions assigned tliese ^ 


“'“thadienes, and indirecti' 


and 


7 ^ er eforp those of the corresponding 
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inactive substances and also that, of l-methyl-A 6 -cpclohexene- 
3-carboxylic acid, were proved in the following manner. 

Pure d-A 5 -m-menthenol( 8 ) was oxidised -with permanganate and 
then with dichromate under the conditions described on p. 2143 
and the resulting acid converted into the ethyl ester, which WJS 
purified by fractional distillation under diminished pressure. The 
ester, C^H^Oj, thus obtained distilled at 188 — 190°/ 20 mm., ajtf j 
had [a] D ~— 18*7°. 

When this ester was hydrolysed, it yielded a mixture of two 
isomeric lactonic acids, C 10 H 16 O 4 , which melt at 102° and 13{o 
respectively, and are obviously the cis- and (rans-lactones of 
o-methyl-y-hydroxytsopropyladipic acid : 

CO 2 H , CHMe-CH 2 'CH(CMe a '0H)-CH 2 , CO 2 H. 

The formation of this acid by the oxidation of A s -m-mentheno]( 8 ) 
may be expressed iu the following manner : 


CHMe 


CH ■ _ 

CH (Jlt-CSICj-OH 

\/ 

OH, 


CHMe 


C0,H 




\/ 

CH, 


CMe 2 'OH 


and its easy conversion into the lactone : 

CHMe 

/ \ 

CO,H CH, 

CH-CMe, 
/ >0 
CH— CO 


proves that the menthenol from which it is derived must have th& 
double linking in the Apposition, since the dibasic acid ■which might 
result from the oxidation of the menthenol of the other alternative 
constitution (A 4 ) : 


CHMe 

/\ 

CH, CH, 


%/ 

CH 


CHMe 

/ \ 

CH, ch 2 

C0,H CH-CMe.-OH 

/ 

CO,H 


would hardly be expected to pass into a lactone. 

The oxidation of <£'A 5 -m-menthenol( 8 ) is very similar to that 
of ordinary terpineol, which, with chromic acid, yields methoet j 
heptanonolide (I), and then, with liypobromite, homoterpenyiic aci 
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PART XIV. 


(II) (Wallach, Ber., 1895, 28 , 1773; Tiemann and Semmler, ibid 
2141): 


CMe 

A 

ch 2 cii 
ch. cir 3 

c4'CMe.-0H 


COMe 

/ 


\ 

CH-CM V 
CH, — CO" 


. fa 

ch 2 

\ 

VH-CMe 2> 

ch 2 -co 

( 11 .) 


A similar series of oxidations carried out with I-A 5 -m-mentbenol(8) 
gave again the ester, C^H^Oj, of the mixed lactonic acids. This 
had [«] d + 17-4°, and yielded, on hydrolysis, the cis- and tram- 
lactones of melting points 102° and 136°, which had been obtained 
from the d-modiHcation. Moreover, it is curious that, whilst the 
ester, C^O,. in both cases, optically active, the lactones 
(Obtained on hydrolysis, although they still contain two asymmetric 
'carbon atoms, should prove to be inactive. 

These oxidation experiments show conclusively not only 
that the two active series tabulated on p. 2131 represent d- and 
^modifications of the same substances, but also that these sub- 
stances have the constitutions which have been assigned to them. 

In connexion with this series of researches on the synthesis of 
the terpenes, there is one point of importance which should be made 
jmte clear. When a menthenol is synthesised from the ester of 

|or example g **“ ^ ^ aCti ° D ° £ ma e nesiuIn “ethyl iodide, 
CMe 2 -0H C0,Et 

Me O fr0m m/~Y 

Wiener 1 Wh ‘ Ch “ ° btained is quite P ure ~ and homogeneous. 

m t r% r 18 eliminated fro “ a menthenol, the 
bSnce b ,t 13 Pr ° babIy ’ M a ruIe ’ D0fc a homogeneous 

ttSff “ ° f a “ varying proportions, 


CMelCIL 

Me/ A . 


o 


tintype’: ° Wmg t0 mtram °l<*nlar change, tho third isomeride 
_CHMe„ 

Me C.) 

he present. It i s well known, especially from the 
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researches of Wallach, that ordinary terpineol, on treatment with 
dehydrating agents, yields not only dipentene, but also terpinolene 
and a-terpinene : 

Me /~\CMe 2 -OH — > Me^~ ^>CMe:CH 2 
Terpineol. Dipentene. 

Me^ ^>:CMe, and Me^^lCHMe 2 
Terpinolene. -Terpinene. 

The conversion of terpineol into terpinolene appears to take 
place most readily when dilute acids are used as the dehydrating 
agent. Thus, Baeyer (Ber., 1894, 27 , 447) recommends 30 per 
cent, oxalic acid as the best reagent for converting terpineol into 
terpinolene. 

In the present communication it is stated that the reagent which 
waa found most suitable for the elimination of water from it and 
A 5 -m-menthenol(8) was 6 per cent, oxalic acid, and it seems therefore 
very probable that the products obtained in each case may be 
mixtures of at least two menthadienes : 

(JMc./OII JlMelCHj 

Me/~ ^ -* and 

a J -m-Mentlii!tiol(8). A J 

_CMe 2 -OH __CMe:CH s CMe, 

Me<^ Me^ \ 

A»-m-Mciitheiiol(8). A» ! 

It would he difficult to separate and identify such isomeric 
products of the elimination of water even if large quantities of 
the menthenols were available, and, in the present case, where the 
preparation of even small quantities of material is very laborious, 
this problem cannot, in the meantime, solved. It has therefore 
been decided to retain for the present the names A ,;S «- and 
^5 : 8(9)-m-menthadien c for the hydrocarbons, and the determination 
of the exact nature of these products of dehydration must be left 
until a better method for their preparation has been discovered. 
When larger quantities of material are available, an effort will 
also be made accurately to determine the physical constants of all 
the substances mentioned in this paper. 

The probability that substances of the terpinolene type are 
frequently produced during the elimination of water from t 0 
menthenols according to the process: 

>CH*CMe./OH ^ >C:CMe 2 

suggests an explanation for some of the remarkable results vhi 
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have been obtained, more particularly during t*. 
investigation of optically active menthenols and ment^ the 
the first place, it is important to note that the , nttadleiles ' In 
Ute place when the >CMe,OH .roup k It ££ 

linked carbon atom, as in >C-CMe .nw , , * 

. , ^ UiL A P art from funda- 

w -d 

“ Eroupi " e “ n »'r r-M 

containing the grouping >Of!MeY'ir j ,, 

, , 6 v S UMe .CH 2) and there can be little 

doubt that the several synthetical menthadienes of M,; r , . 
have already been described (compare this vol p oi L^® ' 

individuals. ’’ P‘ *154) are pure 

Some time since, Kay and Perkin (Trans 190fi fin , 

(/l-l-metliyl-A s -fyrfohexene-4-carboxylic acid • ’ ’ ^ resol '' ed 

into its active constituents, and prepared tv™, n j 

<1- and ^mcnthenol(8) and d . and ^ 

CInj6< CH;.0H >C-CMe 2 -OH and CHM^^^-oikoh 
in the usual manner. Taking , 2 2 

' ; -A 1: * ,! >-'telhadien« + 670 

It will be observed that, in this case fhe T ,. +9S ' 2 

'•gter rotation than the menthenoT frl 

le elimination of water s,ih ° m whlldl ^ 13 Produced by 

f h m ^ S ! r£Z”,r p "“- <*■■•’ 

™*: ^ rfoh wene-4.carboxylic 




vxig vUo ™ 2 L 

>™aXne S (limits ^ aCidS ’ ^ msath ^ (terpineols) and 

M e vfCH-0H iXr 

“ 0 “-^hWo», 

bo', e- a- carboxyj ic acid W? 

^- 5fc "SS he,enBcarlMi y 1 ^ :g 

4 , ‘' l -p-JlentJiadiene " - 46 -6 

-50 
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It ia clear that the relationship between the values for the 
different substances given in this table are very ssimilar to those 
shown in the preceding table, with the exception of the striking 
differences in the rotations of the menthadienes. It is well known 
that the active limonenea are somewhat easily racemised with 
formation of dipentene, and for this reason we were careful to 
conduct the elimination of water at the ordinary temperature with 
the aid of magnesium methyl iodide, and we were surprised to find 
that, instead of obtaining a hydrocarbon of higher rotation than 
the menthenol (terpineol) (Mimonene has [a] D -120°), the rotation 
had decreased to -5°. No doubt this result was partly due to 
racemisation, because we were able to show that the substance 
contained considerable quantities of dipentene.* But it is very 
probable that the low rotation is also due to the hydrocarbon 
containing considerable quantities of terpinolene : 


C5Ie< 


v=CH--CH 


CIL-CH 


2 >C:CMe 2 

2 


which is of necessity inactive. In the present communication it is 
shown that, when d-i 5 -m-menthenol(8) ([a] D + 36'7°) : 


CHMe<^ a ' CH(CMe3 ‘° n 1 |j>CH. 


CH' 


is digested with 6 per cent, oxalic acid, the resulting d-A 5:, ! ! ). 
m-menthadiene ([a] D +29 6°) : 

CHMe<™ 8 -°-— ~' C cu> CH 2 

has a lower rotation than the menthenol instead of a higher one, 
aa might have been expected from the experiments of Kay and 
Perkin just referred to. This would seem to indicate that 
this terpene may contain A 5:3 W-m-menthadienc : 

CHMe< ^l C ^^ >CH g . 

and the rather high numbers obtained for the refractive power as the 
Tesult of preliminary physical measurements seem to support this 
view. If this is the case, one of the asymmetrical carbon atoms ol 
the menthenol will have disappeared during the formation of this 
substance by the elimination of water, and this may he the 
explanation of the drop in the rotation. 

* As the presence of dipentene waa only proved qualitatively, tlie statement 0^ 
cit ., p. 1873) that Ihe hydrocarbon of [a]„-5 u consisted essentially of dipentene 
should not have been made, and is probably incorrect. 
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Experimental. 

l> rt natation of l-M’etkyl-tf-cyclohexene-Z-carbozylic Acid and 
l-Methyl-ML-cyclohexenc-Z'Carboxylic A cid. 

Jn the first experiments (Trans., 1909, 95, 1897), the reduction 
of 5 -hydroxy-m-toluic acid was carried out in woamyl-alcoholic 
'olution with sodium, but it was subsequently found that the acid 
i$ also reduced, although with some difficulty, when its solution in 
absolute alcohol* is treated with sodium. The pure acid, in 
quantities of 50 grams, dissolved in alcohol (1250 grams) was 
reduced by the rapid addition of sodium (180 grams) substantially 
in the manner described in detail in the case of the reduction of 
l livdroxy-o-tolmc acid (Trans., 1909, 95, 1876). After extracting 
in "the usual way, the acid was reduced a second time under the 
same conditions, and in all about 1 kilogram of the hydroxy-acid 
ivas worked up, and yielded about 840 grams of reduction product. 
This acid (which consists for the most part of trans-l -methyl cyclo- 
iexan-o-ol-3-carboxylic acid, compare Zoo. cit.., p. 1891), in quantities 
if 50 grains, was mixed with three volumes of fuming hydrobromic 
icid (saturated at 0°), and, after remaining for two days at the 
ordinary temperature, the liquid was heated on the water-bath for 
two hours, when it separated into two layers. The product was 
mixed with water, extracted twice with ether, and, after drying and 
evaporating, the crude bromo-acid was digested with alcohol (200 
c.c.) and sulphuric acid (20 c.c.) for four hours on the water-bath, 
and then left for twenty-four hours. On adding water, the heavy 
bromo ester was precipitated, and was extracted with ether, the 
jetlimal solution was thoroughly washed with water and dilute 
Aim carbonate, carefully dried, evaporated, and the crude ester 
eated to boiling with three volumes of dielhylaniline for eight 
ours!. Excess of dilute hydrochloric acid was then added, the 
.maturated ester extracted with ether, the ethereal solution washed 
ust with dilute hydrochloric acid, and then with sodium carbonate, 
-nd distilled in steam. f 

The volatile ester was extracted with ether, dried, and distilled, 
j’uen almost the whole quantity passed over at 140 — 150°/ 100 mm., 
»ad weighed 710 grams. In order to avoid any possibility of intra- 
molecular change (compare p. 2146), the hydrolysis of this ester was 

tfetiM over calcium, see footnote, Trans., 1909, 95, 1876. 

MVlicn all the unsaturated ester had passed over, a considerable amount of a 
brown residue remained in the distilling flask. This was extracted with 
and yielded on treatment with hydrogen bromide, diethylaniline, etc., exactly 
d above, a further quantity of unsaturated ester, which was added to that 
lue ^ tbe result of the first operation. 

v °h XCVll. 7 A 
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very carefully carried out. The ester was gradually mixed with 
exact, y the quantity of alcoholic potassium hydroxide required for 
hydrolysis, the addition extending oyer about a week and after 
remaining for ten days in all, at the ordinary temperature, water 
was added, and any non-kydrolysed ester extracted with ether. The 
aqueous solution was nearly neutralised with hydrochloric acid, 
saturated with carbon dioxide, evaporated until quite free from 
alcohol acidified, and the unsaturated acids were extracted with 
ether and distilled, when almost the whole quantity passed over at 
140— 142°/20 mm, It has already been mentioned (p. 2130) that 
this acid is a mixture of l-methyl-A^cZohexene-3-carboxyhc acid 
and l-methyl-i 4 -cj/riohexene-3-carhoxylic acid, and in order to 
separate these, the oil was digested with much .water 'and excess 
of freshly precipitated calcium carbonate on the water-bath for 
several hours. After filtering and concentrating considerably, the 
calcium salt of the At-acid separated as a voluminous mass of balls 
of needles, and the mother liquor, on concentration, deposited 

further crops of this same salt. , , , , 

After a certain concentration had been reached, the brown 
mother liquors yielded a crop of calcium salt quite different in 
appearance from the calcium salt of the AW This salt was 
decomposed by hydrochloric acid, and the acid extracted, distilled 
under diminished pressure, and again made into calcium salt, and 
bv repeating the process of fractional crystallisation, the two 
calcium salts were, as far as could he seen, completely separated, 

dl-l-d/cf/iyf-A 5 -cycloh cxme-Z-carboxylic A cid. 

In preparing this acid, the pure calcium salt, obtained in the 
way described in the last section, was decomposed by dilute hydro 
chloric acid, the oily acid extracted with ether, the ethereal solution 
washed, dried, and evaporated, and the acid distilled un er 
diminished pressure: 

01957 gave 01897 CO., and 01561 H,0. C = 68 2 ; H-8'8. 

C 8 n 12 0, requires C = 68'5; H=8'6 per cent. 

&\.\-Metht/l-± 5 -cyc\ohexene-3-carboxylic acid is a rather 
oil ? which distils at 1450/20 mm, or 177-180°/ 100 mm J 
especially when warm, has a very unpleasant odour. T 
characteristic calcium salt appears to have 

(C s H u 0 2 ) 2 Ca,5H 2 0 . i 100° and yielded 

01908 of the air-dried salt lost 0 0411^ at 100 , ) 

0-0627 CaSO,. H 2 0 = 21'54; Ca=9'67. 

01332 lost 0-0287 at 100°. H a O=21-64. 

0-1128 gave 0'0370 CaS0 4 . Ca=9'65. . c8B t. 

(C s H n 0 2 ) 2 Ca,5 H 2 ° requires H 2 O=22 06; Ca 9 P 
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These analyses, for which I am indebted to Dr. A. N. Meldrum, 
were carried out with three different preparations of the salt. 

Ethyl dll-Methyl-^-oychhexeneS-carioxylate.—Thia ester was 

prepared by warming the acid (16 grams) with alcohol (100 c.c.) 
aid sulphuric acid (6 c.c.) for three hours on the water-bath. 
Water was then added, the ester extracted with ether, the ethereal 
solution washed with water and sodium carbonate, dried, evaporated, 
and the oil distilled under diminished pressure : 

01117 gave 0 2914 C0 2 and 0'0984 H 2 0. C=71-2; H=9 8. 

Ci 0 H b O 2 requires C=71'4; H=9'5 per cent. 

This ester distils at 141— 143°/100 mm, and possesses a 
penetrating and most unpleasant odour. 


and &\-i?-W)-m-Menthadimt, 

In preparing <fi-A&.m-menthenol(8), ethyl dt-l-meVdyW-cyelo. 
hexene-3-c arboxylate (10 grams) was added to an ethereal solution 
»[ magnesium methyl iodide containing 4 grams of magnesium, all 
rise of temperature above 28° being checked by cooling with water. 

After twenty-four hours, the product was decomposed by the 
addition of water aud then dilute hydrochloric acid, the ethereal 
solution washed well, dried, and evaporated, and the residue mixed 
with a solution of 2 grams of potassium hydroxide in methyl alcohol, 
and left for two days in order that any trace of unchanged ester 
might be removed. The neutral oil was then precipitated by water, 
extracted, and distilled under diminished pressure ; 

01,515 gave 0 4319 C0 2 and 04604 H 2 0. C=77'7; H = 118. 

C 10 H ]S O requires C=77'9; H = 117 per cent. 

| «-mJ/rntW(8) distils at 115— 117°/30 mm., and is a viscid 
nlonrless oil, possessing a strong and pleasant odour of terpineol 
Ml peppermint. In order to convert this tertiary alcohol into 
to corresponding hydrocarbon, it was boiled with 6 per cent, 
'i’ltons oxalic acid in a reflux apparatus for three hours, then 
blued m steam, and the distillate extracted with ether. After 
»retu% drying over potassium carbonate and removing the ether 
^X! atl<ra ,’ the residual oil distilW aimost completely at 
irpen ° ^ tW ° dlstillatil>,ls over sodi «m yielded the pure 


01192 gave 0 3834 CO s and 04282 H„0. C=87'9; H = 11'9 
dl .s . (!l C " |TI “ reqUireS C 1 = ■ 88-2 ; H - 1 1 -8 per cent. 
mn^ W f l T hadltne di8tUs at 175— 176°/765 mm., and has 
that of limonene^ h ° WeV!>r ’ “ qUit ® dUtbct 
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Resolution of dl-l-Methyl-^-cyclohexeneS-carboxylic Acid. 

The resolution of this acid into its active modifications may p e 
accomplished with the aid either of Z-menthylamine or of quinine. 

I. Experiments with l-Menthylamine. — The acid available for this 
purpose weighed rather more than 160 grams, and was divided 
into two parts. The oil (80 grams) was dissolved in B70 c.c, 0 f 
iV/ 10-sodium carbonate, heated to boiling, and mixed with a solution 
of pure Z-menthylamine hydrochloride (120 grams), when a viscid 
syrup separated which soon began to crystallise. After remaining 
overnight, the aqueous liquid was decanted * from the semi-solid 
cake ; the latter was then washed, and left in contact with porous 
porcelain until quite hard and dry; it then weighed 105 grams. 
The crude salt was rubbed with a little pure acetone in a mortar 
quickly filtered, and the colourless residue crystallised from acetone, 
from which it separated in long, slender needles : 

0'9028, made up to 20 c.c. with alcohol, gave a D — 0'48° in a 

2- dcm. tube at 16°, whence [a] D -5'3°. 

After two more crystallisations, the salt had [a] B — 2"8°, and 
after two further crystallisations, [«] D - 1'7°, and it therefore 
consists of the /-menthylamino salt of d-l-mcthyl-i 5 -cyclohexene. 

3- carboxylic acid : 

0'1108 gave 5'1 c.c. N» afc 18° and 760 mm. N = 5'3. 

C 16 H 3 AN requires N = 4'7 per cent. 

By extracting the porous plates which had been employed i; 
purifying the crude 7-menthylamine salt as explained above, am 
carefully working up all mother liquors, about 120 grams of tin 
pure Z-menthylamine salt of rotation [a] D — 1‘7° were ultimate!] 
obtained, and this was decomposed by dilute sodium hydroxide, and 
after the Z-menthylamine had been extracted with ether, the 
alkaline solution was acidified, the active acid extracted with ether, 
and distilled under diminished pressure : 

01931 gave 0 4819 CO z and 04532 H,0. C=681; H = 8'8. 

C 8 n j2 0 2 requires C = 68'5; H=8’6 per cent. 

d-1 -Methyl-tf-cyclohexenc-3-carboxylic acid boils at 145°/20 mm., 
and has the following rotation : 

1'0088, made up to 20 c.c. with ethyl acetate, gave a B + 3'34° it 
a 2-dcm. tube at 16°, whence [a] D + 331°. 

Ethyl d-\-ifethyl-A s -cyc\i>hexene-3-carboxylatc was prepared bj 
mixing the acid (40 grams) with alcohol (200 grams) arid sulphuric 
acid (15 c.c.), and, after remaining at the ordinary temperature f® 

* These aqueous liquors yield, on acidifying and extracting with ether, sear! 

10 grams of acid, which was used in another experiment. 
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we ek, water was added, and the oily ester extracted with ether. 
I^e ethereal solution was well washed with sodium carbonate, 
dried, and evaporated. The ester distilled at 140 — 141°/ 100 mm. 
js a mobile liquid with a penetrating and very unpleasant odour: 
01856 gave 04849 C0 2 and 0 1626 H a O. C=71*2; H=9'8. 
CAA requires C=71*4; H = 9 5 per cent. 

0 9520, made up to 20 c.c. with ethyl acetate, gave a D + 2‘91° in 
a 2-dcm. tube at 16'5°, whence [a] D + 30'5°. 

II. Experiment with Quinine. — This method of resolution, which 
appears to give good results, was. carried out subsequent to the 
experiments with 2-men thylamine, just described, and with a com- 
paratively small quantity of the d2-acid. The acid (45 grams) was 
digested in ethyl acetate solution with quinine (125 grams), and 
the clear solution left in the ice-chest for eight days, when a con- 
siderable quantity of a crystalline crust had separated. This was 
collected, twice recrystallised from ethyl acetate, and then decom- 
posed in the usual manner, when it yielded an acid which distilled 
at 142°/20 mm., which had the following high rotation: 

10052, made up to 20 c.c. with ethyl acetate, gave a D + 3 31° in 
a 2-dcm. tube at 16°, whence [a] D + 32'9°. 

It would have been interesting again to have converted the active 
acid into the quinine salt in order to determine whether a higher 
rotation would have resulted than the -f 33*1° obtained in the case 
of the resolution with f-mentbylamine, but unfortunately the acid 
was accidentally lost. 

d-A 5 -m -3Ienlhenol(8) and d-\ 5 *W-m-Mcnthadiene. 

The conversion of ethyl d-l-mefchyl-A 5 -cyc/ohexene-3-carboxylate 
into d-A 5 -/«-menthenoI(8) was brought about by adding the ester 
(15 grams) to an ethereal magnesium methyl iodide solution con- 
taining 6 grams of magnesium, the temperature being kept below 
25° during mixing and subsequently. After twenty-four hours, the 
product was decomposed by water and hydrochloric acid in the 
usual manner, the ethereal solution washed well, dried, and 
evaporated. The residual oil distilled remarkably constantly at 
llo°/30 mm.: 

01438 gave H120 C0 2 and 0*1551 H 2 0. C=781; H = 120. 

^lO^gO requires C = 77‘9; H = ll*7 per cent. 

0 8810, made up to 20 c.c. with alcohol, gave a D + 3'25° in a 
- dcin. tube at 16°, whence [a] D +36*7°. 
d-A ni-Menthenol(&) is a colourless, rather viscid oil, possessing a 

1 rong odour of terpineol and menthol ; even when kept for several 
Dreu 11 Sh0Wed no si £ ns of crystallising, and an attempt to 

are * a L ' r } s talline phenylurethane was also unsuccessful. 
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When a drop of sulphuric acid ia added to the solution of tlj s 
menthenol in acetic anhydride, a faint pink colour, like dilute 
permanganate, is produced, and, on keeping, this gradually becomes 
more violet and then fades. The menthenol (5 c.c.) was B hat„ n 
with dilute sulphuric acid (350 c.c. of 5 per cent.) for seven da.y s 
on the machine, the product distilled in a current of Bteam, and 
the volatile oil extracted and distilled under the ordinary pressure 
when almost the whole quantity passed over at about 203°, 
evidently consisted of the unchanged menthenol, only traces at 
most of the corresponding terpene having been produced. Tde 
solution in the steam distillation flask yielded, after saturation with 
ammonium sulphate and extraction with ether, about 0'5 gram of 
a syrup, which gradually crystallised and evidently consisted of tie 
corresponding terpin, but the quantity was too small for purification 
When the menthenol was mixed with three volumes of fuming 
hydrobromic acid (saturated at 0°), it did not appear to dissolve 
and, even after several weeks, no solid additive product had been 
formed. 

d-A 5 ■ W'-m-Menthadien e . — This terpene is formed when ij-Ai 
m-menthenol(8) (10 grams) is digested with aqueous oxalic acid 
(100 c.c. of 6 per cent.) in a reflux apparatus for six hours and 
the product distilled in a current of steam. 

The volatile oil was extracted with ether, the ethereal solution 
dried very carefully, evaporated, and the residue distilled, when 
almost the whole passed over below 180°, and, after twice frac- 
tionating over sodium, the terpene distilled constantly at 175—176°: 
0T142 gave 0'3706 CO, and 0T248 H z O. C = 88'5; H = 12'l. 

C 10 H 13 requires C=88'2; H=11'8 per cent. 

0-9124, made up to 20 c.c. with ethyl acetate, gave +271° in 
a 2-dcm, tube at 17°, whence [a] D + 29'6°. 

l-\-Methyl-tf'-cyclohe!cene-Z-carljOTylic A cid, 

and l-k 5 :S W-m-Menthadiene. 

The mother liquors from the separation of the f-menthylamiae 
and quinine salts of d-l-methylcycfohexene-3-carboxylic acid were 
decomposed in the usual manner, and the acid (60 grams), which 
distilled at 142 — 146° and bad [a] D — 2T4°, was systematically 
treated with f-menthylamine and quinine, -with the result that an 
acid was ultimately obtained which distilled at 142°/ 20 mm. and 
had the following rotation : 

17009, made up to 20 c.c. in ethyl acetate, gave %, -3'41° in 
a 2-dcm. tube at 15°, whence [o] D -30’9°. 

It follows therefore that this acid is nearly pure 1-1-mefV' 
^-cyclohexeneS-carboxylk acid, since the rotation of the 
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nding <i-acid was found to be + 33' 1°. Unfortunately no suitable 
crystalline salt of the f-acid was discovered, although experiments 
tf E re made with ff-bornylamine, af-iromenthylamine, and most of 
(), e usual alkaloids, and therefore complete separation could not 
he carried out. 

Ethyl \-\-Methyl-b?-cyc\ohexene-Z-carboxylate, prepared from the 
-rid 1)V means of alcoholic sulphuric acid in the usual manner, 
distilled at 140 — 142°/100 mm. : 

V0090, made up to 20 c.c. with ethyl acetate, gave a D ~-2‘78° in 
aJ-dcni. tube at 15°, whence [a] D -27‘4°. 

This ester (27 grams) was added to an ethereal solution of 
magnesium methyl iodide containing 10 grams of magnesium, and, 
after remaining overnight, the product was decomposed by dilute 
hydrochloric acid in the usual manner, and yielded 22 grams of 
\.^. m .me/ithenol(8), which distilled at 104 — 105°/ 20 mm.: 

0 1429 gave 0*4083 C0 2 and 0*1521 H 2 0. C=77‘7; H = ll*8. 
Ci 0 Hi 8 O requires C = 77*9 ; H = ll*7 per cent. 

0 9986, made up to 20 c.c. with ethyl acetate, gave a D - 32*5° in 
a 2-dcm. tube at 17°, whence [a] D -32*6°. 

The whole of this menthenol was boiled with dilute oxalic acid 
(6 per cent.) for three hours, the product distilled in a current of 
steam, and fractionated, first under ordinary conditions, and then 
twice over sodium; the I- A 6 ' B ^-m-menthadiene thus obtained dis- 
tilled at 175—176°, and had a strong odour of lemons : 

0*1056 gave 0*3414 C0 2 and 01135 H 2 0. C = 88*l; H = ll*9. 

C I0 n iC requires C = 88"2; H = 11‘8 per cent. 

1*0021, made up to 20 c.c. with ethyl acetate, gave a D -2*58° in 
a 2-dcm. tube at 16°, whence [a] D —25*3°. 

Formation of the cis- and trans -Lactones of a-M ethyl-y-hydroxy- 
mpropyladipic Acid by the Oxidation of d- and l-A 5 -m-lfe? 2 - 
thenol( 8 ), 

In carrying out this oxidation, rf-A 5 -w-menthenol(8) (5 grams) 
«as suspended in water and powdered ice (1 litre), and then a 

1 per cent, solution of permanganate (13 grams) added in several 
portions, the whole being mechanically shaken after each addition. 
The slight excess of permanganate was removed by sodium sulphite, 
and, after heating on the water-bath and filtering, the filtrate and 
washings of the manganese precipitate were evaporated to a small 
hulk. The brown liquid was then rendered acid with dilute 
sulphuric acid, and further oxidised on the water-bath with 
potassium dichromate and sulphuric acid until action ceased. The 
product was saturated with ammonium sulphate and repeatedly 
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extracted with ether on the machine, the ethereal solution was dried 
and evaporated, and the syrupy residue esterified by boiling with 
10 per cent, alcoholic sulphuric acid for twelve hours. 

The ester was extracted with ether, the ethereal solution 
thoroughly washed with sodium carbonate, dried and evaporated, 
and the residue fractionated, when about two-thirds distilled at 
188 — 190°/20 mm. : 

0'1228 gave 0'2811 CO, and 0'0975 H a O. C=62'6; H = 88. 

requires C = 63'2; H=8'8 per cent. 

1-0021, made up to 20 c.c. with alcohol, gave a D -1’88° in a 
2-dcm. tube at 17°, whence [o] D - 18‘7°. 

This ester was digested with dilute hydrochloric acid (3 per cent.) 
for several hours, evaporated to a small hulk, and the filtered 
liquid left over solid potassium hydroxide in a vacuum desiccator 
for some weeks, when the gummy mass gradually became semi-solid. 

It was placed in contact with porous porcelain until quite 
colourless, and then several times crystallised from water, when a 
glistening mass of plates was obtained, which consisted of the lactone 
of tiims-a-methyl-y-hydroxyisopropyladipic acid * (compare p. 2132): 
0-0907 gave 0’1999 CO, and 0‘0657 H,0. C = 60'l; H = 7'9. 

C I(J H 10 O, requires C = 60’0; H = 8'0 per cent. 

0-1888, dissolved in water and titrated with .V / 10-NaOH, 
neutralised 9'5 c.c., whereas this amount of a monobasic acid, 
C 10 H| f) O 4 , should neutralise 9'4 c.c. A further 20'5 c.c. of 17/10- 
NaOH (making 30 c.c. in all) were then added, the solution heated 
to boiling, and titrated back, when it was found that the total 
neutralised was 19 2 c.c. The amount required for neutralisation 
on the assumption that the lactonc-acid, C^HitA, had become 
dibasic by hydrolysis is 18 8 c.c. 

The solution was concentrated, acidified, heated to boiling for i 
few seconds, and allowed to cool ; it then rapidly deposited glistening 
plates of the trans-lactone. This lactone melts at 136°, and is 
readily soluble in warm water, but rather sparingly so in the cold; 
the hot saturated solution clouds on cooling, but rapidly crystallises 
if the sides of the vessel are rubbed with a glass rod. 

It is remarkable that, although obtained from a strongly active 
ester simply by boiling with dilute hydrochloric acid, this lactone, 
as also the corresponding cfs-lactone (see below), should he quite 

inactive. , , 

The ds-Lactone. — The porous plates, used in the purification o 
the crude mixed lactones, were extracted with ether, the etherea 

* This substance has been provisionally named turns- in order ti> doting"* 11 ^ 
from the more readily soluble modification of lower melting point wb— - ias 
called cis-. 
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extract mixed with water and the aqueous mother liquors of the 
t rm- lactone, and digested with carefully purified animal charcoal 
After filtering and evaporating to a small bulk, the solution 
**» left sulphuric acid, when it gradually deposited a mass 
»f cr :' staIs ’ "* lch We J e drained 011 Porous porcelain and fractionally 
crystallised from water. In this way, a separation of the tram- 
mi fin-lactones was ultimately accomplished. 

The cis -lactone melts at about 102°, is re'adily soluble in warm 
water, and the concentrated solution clouds on cooling, as does that 
p f the tra'is-lactone, and then deposits the lactone in glistening 
plates. On one occasion an aqueous solution, which had gradually 
concentrated in the air, deposited the ew-lactone in the form of a 
thick, glistening, prismatic crystal like a crystal of sugar. The 
analysis and titration of this lactone gave the following results : 
01117 gave 0*2471 C0 2 and O'OSOO H 2 0. C = 60*2; H = 8'0 
requires C = 60 0; H = 8 0 per cent. 

0-2090, dissolved in water, neutralised 10*4 c.c. of 27/10-NaOH 
whereas this amount of a monobasic acid, C 10 H, r O, should 
neutralise 10*45 c.c. 

On boiling with an excess of sodium hydroxide and titrating 
back, it was found that 20'9 c.c. had been neutralised which is 
exactly the amount the laetonic acid, after hydrolysis, should 
neutralise. Jhe solution was concentrated, acidified, and boiled 
when, on cooling, the lactone of melting point 102° crystallised out' 
An exactly similar series of experiments were made on the 
:ox. ationoW-A^-men hen°l ( 8 } , and as they yielded a similar ester, 

Wfi 0, ’( 0, (l 0tatlOI l- Md+17 ' 4 ° wh,ch ' 011 hydrolysis, was con- 
* ,C “ 7“- and frrrns-lactones of melting points 

^ ltlS hard ' y to to* 


dl-l,l/,t/,/A«. cyc l 0/ , r 3 .carboxylic Acid, dl-AWj Icn,Junol{% 

and i\-\ i -m. m .Uenthadiene. 

chloric acid the T /' 2138 ’ W “ decom P osed with dilute hydro 

w f r ther ’ tbe ethere H ">» 

diminished preLre ’ h A VISCld od distilled under 

(143-1460/20 mm . / hea he " hole passed over at 

01236 Tho 159 C ° 2 and °' 0991 H =°- c=68- 5; H=8-7 

^«S^ resC ; 686;H=8 ' 6percent - ' 

methyl-As c /oi J acid ™ Proved by its conversion into 
“^ c^oxyhc acid when boiled with alkalis, 
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an isomeric change which was brought about under the following 
conditions. The acid (S grams) was digested with aqueous potassium 
Wlrnvide 150 c.c. of 30 per cent.) for four hours in _ a Jena-glass 
rlflux apparatus, the solution was acidified, the acid extracted, 
dried and left in contact with 30 c.c. of 8 per cent, alcohoho 
sulphuric acid at the ordinary temperature for fifteen hours. Water 
wis then added, the oil extracted with ether, the ethereal solution 
washed with water, and then shaken with sodium carbonate in 
"der to dissolve unesterified acid* When the aqueous extract was 
acidified, an oily acid was deposited, which gradually crystallised, 
and this was collected and left in contact with porous porcelain 
until quite free from oil. The ester which had been produced 
yielded on boiling with 30 per cent, potassium hydroxide and 
subsequent fractional esterification, a further quantity of the same 
solid (4 a ) acid, and, when the operation was repeated a third tune, 
a small quantity of solid acid was again obtained. Apparently a 
condition of equilibrium is established between the A‘- and A’-acid. 

^The solid arid' was dissolved in sodium carbonate, digested with 
animal charcoal, again precipitated, and the colourless,. crystalline 
mass, after remaining in contact with porous i porcelain until quite 
dry, was analysed. Found, C = 68'6; H-8 7. Calc., 0 = 686, 
H = 8'6 per cent.) 

That this acid is l-niethyl-A 3 -cyrfohexene-3-carboxylic acid tu 
proved by the melting point, 58—60°, and by the fact that, An 
mixed with some of this acid, which bad been prepared by Per in 
and Tattersall (Trans., 1905, 87, 1094) by another process tb 
mixture melted at the same temperature as the components. The 
identity was further proved by converting the acid into the dr 
bromide (m. p. 165°) and hydrobromide (m. p. 108—109 ; compare 
tins vol.j p. 2152). t 

Ethyl l-Methyl’-tf-cjdohexene-i-carbozylate.—This ester w 

prepared by digesting the acid (10 grams) with 6 pcrcentalcchok 
sulphuric acid (50 c.c.) for three hours, and, after the add ton 
water, extracting with ether in the usual way. It distil « la 
142 144°/ 100 mm., and had a most unpleasant and penetrans 

0d T U his ester (10 grams) was added to an ethereal solution J 
magnesium methyl iodide, containing 4 grams of * 

after remaining for twenty-four hours, water was added and tie 

* This method of separation depends on the fact that l-metbyl-A t!ia , 
carboxylic acid is an nnsaturated acid, and is estonhed iwi ‘ ]intijg i,il» 

l-methyl-A'cj/cfohexeilfcarboxylic acid, which contains t > in det ,ilii 

Si-position. The value of this process of separation will be discus, 
a subsequent communication. 
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product distilled in a current of steam. The distillate was 
extracted with ether, the ethereal solution dried and evaporated 
and the 1 - m-mentfienol(8 ) distilled under diminished pressure’ 
!t P“ S 0 !® r afc.115— 117°/30 mm. as a viscid oil which had 

a strong odour of terpmeol and menthol : 

0-1145 gave 0 3267 C0 2 and 0-1224 H 2 0. C = 77'8; H = U 3 
C io H «° requires C=77'9; H=117 per cent. 

^.mMenlhadimt was obtained from A<-m-menthenol(8) tv 
boiling With G per cent, aqueous oxalic acid exactly as described 
in the preparation of i 5:8 < 9 >-m-menthadiene (p. 2139). It was 
purified by distillation in a current of steam and then twice over 
sodium, and boiled at 175— 177°/757 mm.: 

01347 gave 0-3358 C0 2 and 0-1452 H 2 0. C = 88'2 - H = ll-9 
C 10 H I6 requires C=88'2; H = 1P8 per cent. 

Tho amount of these substances available was very small and an 
attempt will be made to find a more satisfactory method’ for the 
preparation of lunethylA*.cyHohexene-3-carboxylic acid in order if 
possible, to prepare the active menthenols and menthadienos derived 
from it. 

The author is indebted to Dr. A. N. Meldrum and Mr L Benson 
for preparing the l-methylcycfohexan-5-ol-3-carboxylic acid required 
for tins investigation, and to Miss B. Dobson for carrying out most 
ot the analyses and determinations of refr, active power 

The author also wishes to state that much of the heavy expense 
of this research was met by a grant from the Research Fund of 
the Ro}*a! Society. 

The University, 

Hanoi esteh. 
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•pertinents on the Synthesis of the Terpenes. 
X-m-Mcnthenol(f) and A S:sm -m-J fentlm- 


B) BE0ASD D “ WllKWS0N LV " (1851 Exhibition Scholar) 
and William Henry Perkin, jun. 

^™tCwrr, U f ati0n (Tran3 -’ 1905 > 87 ’ 1085). it was 

N) « readily 7 T ( heX % dr ™-‘oluic 

7 brommation and subsequent 
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elimination of hydrogen bromide into a mixture of l-methyl-A’- and 
-A 2 -eycfohexene-3-carboxylic acids : 

.... and 

^ 3 2 A 2 - 

The separation of acids of such similar constitution proved to be 
a matter of much difficulty, and, as a result, only small quant.tie, 
of the pure isomerides were available for subsequent mvestigatioa. 

l-Methyl-A 3 -ewefohexene-3-carboxylie acid (m. p. 58—60 ) w M 

converted into its ester, and this, by the action of magnesium methyl 
iodide, into A s -w*-menthcnol(8), a substance which when left in 
contact with a large excess of magnesium methyl iodide, loses water 
with formation of A^< 9 >-m-menthadiene : 

In a similar manner, A 9 -»Mnenthenol(8) and A^W-m-mcnMene 
were prepared from ethyl l-methyl-A 9 -cyc/ohexene-3-carhoxylate ; 

CHMe^W^CH, - CIBIe<^;^!L°";>CH, 


- CHMe<™ 


It will be observed that A 3 W. and A^«< 9 >-m-menthadiene contain 
conjugated doubie linkings, and investigation showed that those 
terpenes do, in fact, show the characteristic behaviour of substances 
which contain such groupings; they are, for example, only able to 
combine with two atoms of bromine or with one molecule of hydrogen 
chloride (compare Trans., 1905, 87, 641, 667, and 1068). 

A short time since (this vol., p. 1428), Perkin and Wallaeh made 
a special study of another synthetical terpene which contains con- 
jugated doublo linkings, namely, A 3:8 < 9 >-p-methadiene: 

CHMe<^^>C-CMe:CH 2 , 

and observed that this terpene had a higher boiling point, density, 
and refractive index than terpenes, such as limonene, which do no 
contain conjugated double linkings (compare p. 2154), aDd it seem 
desirable to investigate the physical constants of other terpenes 
similar structure in order to determine whether this behaviou 
a general one. The difficulty in preparing the m-menthadi 
already mentioned in amount sufficient for. accurate p ) 
measurement is due to the difficulty in obtaining the m 
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ryefoliex enc 3-carboxylic acids in any considerable quantity by the 
process described at the beginning of this paper. An attempt was 
therefore made to devise a new method for the preparation of these 
acids, and this has been successful in the case of the 43-acid fm n 

58-60°). 

Quite recently (this vol., p. 1760), it was pointed out that 1-methyl- 
f yf?ohexan4-one reacts readily with sodamide and carbon dioxide, 
with the formation of l-methylcyc/,jhexan-4-one-3-carboxylic acid : ' 

CHM B <^ »3-CH(CO ,H) >ca 

and we have found that, under the conditions described in the 
present communication (p. 2150), the yield directly obtained is 50 
per cent, of that theoretically possible* When this acid is 
reduced with sodium amalgam, it yields l-methyIcycfohexan-4-ol- 
3-carboxylic acid, and this, on distillation, is almost quantitatively 
converted into l-methyI-4 3 -cyc/ohoxene-3-carboxylic acid fm n 
58—60°) : ' ’ 


CHMo<^H(CO d H) >CH . OH C HMe<C WO,H) >ch 

This method of preparation is still laborious, but it is much less 
so than the original method, and it has now been found possible 
to prepare nearly 200 grams of the pure acid, of which part 
lias been used in the present research, and the remainder is 
being resolved into its active constituents with the object of 
preparing and carefully investigating the corresponding active 
mentbenols and mentliadienes. In possession of sufficient 
material, we have now very carefully determined the physical 
properties of A s -)n-menthenol(8) and 4»=W^-menthadiene (see 
pp. 21 o3 3 21o4). v 

We find that the values of 43- m - m e„thenol(8) show a remarkable 
similarity to those of 43-p-mcntheuol(8), and, when these numbers 
e compared with those of terpineol, it is seen that the proximity of 

L den ng , t0 7 ' CJ%0H ^"P '««•* W1 of boiling 
5»m Tnri d 1 “ Uve indeX ' Similar, y- values for 
butwhenth 7 are Very Hke tl,0S ° ° f ^ ^V-nenthadiene, 
Jn that the n! 7° COm P are<1 with «»ose of limonene, it is 

r/V 'r jUg t d imkm « S CaUSPS a cons iderabi© 

g point, density, and refractive index 

pS s ! “?d If ”7r th T 1(8) a " d ° f A2:8l9, ^nthadiene 
. * ° ’ “ nd tke results Wll > shortly be ready for publication. 

477,7 52 ”7' bec ‘* ose ■ V* d-l Of ketone is recovered 
J employed in a subsequent preparation. 
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Experimental. 


' Preparation of VMethykydohexar^one-UarboxyUc Acid and 
\.Methyhyc\ohexan4-ol-Z-carhoxyhc Acid,. 

In order to obtain the large quantities of the above ketonic acid 
which we required for this research, we decided, as the result of a 
long series of comparative experiments, to modify the method of 
preparation originally employed (this voL, p. 1766) in the following 


l-Methylcacfohexan4-one (100 grams) is dissolved in dry ether 
(1 litre) in a three-necked flask fitted with a reflux condenser and 
mechanical stirrer, powdered sodamide (40 grams) is then added 
in lots of 10 grams, and the stirrer set in motion, when a rapid 
evolution of ammonia takes place. After the reaction has subsided, 
the mixture is heated on the steam-bath for an hour, allowed to 
cool and then a stream of dry carbon dioxide passed through a .wide 
tube so as to avoid stoppage, the whole being vigorously stirred 
during the operation. This causes a rise of temperature, and the 
passage of the gas is continued until the whole has cooled dm 
to that of the atmosphere. The contents of the flask are then 
washed into a separating funnel with ice water, well agitated, the 
aqueous layer run off, and the ethereal solution kept in order to 
recover the unchanged ketone which it contains. The aqueom 
solution is acidified, extracted with ether, the ethereal solution 
shaken .vith sodium carbonate, and, after separating, the alkaline 
extract is cautiously treated with hydrochloric acid until the oily 
impurity has been completely precipitated and the crystalline acid 
commences to separate. After filtering, the filtrate is _ acidified 
with hydrochloric acid, and the colourless, crystalline precipitate o 
nearly pure l-methylcycfohexan4-one-3-carboxylic acid collected, 
washed, and drained on porous porcelain. The yield is 45-50 
grams. The ethereal layer, containing the unchanged ketone, is 
washed evaporated, and the residue distilled in a current of steam 
in order to separate it from a quantity of the bicyclic condensation 
product described on p. 2155. The ketone is extracted from the 
distillate, and, after one fractionation, is sufficiently pure lor 
further operation. , , 

In preparing l-methylcydohcxan4-ol-3 carhoxyhc acid, l-meiny 
cycZohexan4-one-3-carhoxylic acid, in quantities of F* 
dissolved in sodium carbonate, the solution made up to bUU c.c. 
water, and treated, in a bottle fitted with a mechanics . 
with freshly prepared sodium amalgam (500 grams), w u n _ 
in three lots. Reduction takes place very slowly at t e or ^ 
temperature, and the most suitable temperature appears 
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50 — 60 °, which is mainlined during the whole operation by placing 
tte bottle m ^ough of hot water; it is also necessary to neutralist 
the alkali produced by hydrochloric acid, which is dropped in in 
such a way that the liquid is always faintly alkaline 
The product is acidified with hydrochloric acid, saturated with 
salt, and extracted at least five tunes with much ether; the ethereal 
extract is dried over anhydrous sodium sulphate, and evaporated 
»■!>“ a 5 >’ n, P remalns wllich soon becomes semi-solid, and the 
purification and properties of which have already been described 
(this vob, p. 1770). 


l-Meth V U*-cyclohcxene-3-carboxylic Acid. 

This acid haa been prepared in large quantities in the following 
manner. Crude l-methylcyciohexan-T-ol-S-carboxylic acid, obtained 
as described in the last section, is transferred to a distilling flask 
w.th a rather long neck, and heated in a metal-bath, when 
effervescence soon occurs, due to the decomposition of some unchanged 
ketomc acid. In a short fame, water commences to be eliminated 
and as soon as his and the ketone have ceased to pass over the 
reu ue is distilled under diminished pressure, when almost’ the 
Whole passes over at 155-160°/ 25 mm., a . nd solidifies on cooling. 
The mass is left in contact with porous porcelain until free from 
traces of oily impurity; it then melts at about 57-58° and is 
almost pure l-methyl-A3-cyc7ohexene-3-carboxylic acid. The yield is 
approximately 10 grams from 50 grams of the crude hydroxy-acid 
l?r S ’ tb f 6 8UbSta T Waa cr y staliise d from formic acid,' from 

<*** c -““ 

Careful comparison has shown that this acid -a a- , 

00 mm. s 10 tbe Usual way ’ il distilled at 146—148°/ 

0I »e difficultv^at thfnrlr a ^ U “ 3aturated “«* is esterified with 
i^ixtureiust Lntio d 7 t ? mperature - Thus ’ ^ example, 
stained a large amlnt V J ? g kept f ° r tw «‘y-f°ur hours, 

' considerable quantitv aC ‘ d ’ and ’ even after forty-eight hours, 
Saviour hasVen u tilis !? e f enfied acid vas sti11 P^ent. This 
rhsed for separating the acid from the 
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igomeric 0 r acid by a process of fractional esterification (compare 
this vol., p. 2146). 

3: i-Dibromo-l-methylcyclohexane-S-carboxylic Acid, 



In order to prepare this characteristic derivative, pure 1-methyl- 
A 3 -cyefohexene-3-carboxylic acid, dissolved in a little dry chloroform, 
is cooled to —5°, and mixed with a few drops of dry bromine. At 
this low temperature, no action seems to take place, but, if allowed 
to rise to 15°, the colour of the bromine suddenly disappears, and 
then the addition of the theoretical amount takes plade rapidly at 0» 
During the operation a good deal of the dibromo-acid crystallises 
out and the remainder is obtained by allowing the chloroform to 
evaporate. It is sparingly soluble in' cold formic acid, and not very 
readily so on boiling, and separates in colourless, glistening leaflets: 

0-3166 gave 0 3945 AgBr. Br = 53'0. 

C 8 H,.,0.,Br 2 requires Br = 53'3 per cent. 

When rapidly heated, 3 : 4-dibromo-l-methylc0cfohexaii9-3-carb- 
oxylic acid melts at lu5°. 

It dissolves readily in sodium carbonate, and the solution, on 
boiling docs not cloud with separation of the bromohydrocarbon, 
as sometimes happens in the case of a0-dibromo-acids of similar 
constitution. After boiling for ten minutes with a large excess of 
sodium carbonate, the solution deposited, on acidifying, a solid 
acid, which crystallised well from formic acid, melted at 148-150", 
and’ appears to be a bromohydroxy-acid of the formula 
C,H n Br(OH)-CO,Tl (Found, Br = 32 7. Calc., Br = 33'2), but it 

was not further investigated. 

The aqueous filtrate from this acid contains a considerable 
quantity of a syrupy acid which may be extracted with ether, an 
is probably the corresponding dihydroxy acid. 


i-Bromo-l melhyhydohexane-S-carboxylic A ad, 

CHMe<^ 3 ‘^ 1 ^H ) > CHBr - 


1-Methyl- A 3 -eydohexene-3-carboxylic acid dissolves readily j 
fuming hydrobromic acid (saturated at 0°), and, on kl *P in S' 
more rapidly if slowly warmed to 70°, a syrup separa es, ^ 
gradually crystallises. After washing with water and dram 1 * 
porous porcelain, the substance was dissolved in a htt e - 

acid, in which it is very readily soluble, and from whic 1 1 T 
in needles, melting at 107 — 109° : 



SYNTHESIS OF THE TERPENES. PART XV. 


2153 


0*1544 gave 0*1314 AgBr. Br = 36*2. 

C 8 Hj 3 0 2 B r requires Br = 36‘2 per cent 
This bromo-acid is decomposed by boiling with sodium carbonate, 
Il( j the solution, on acidifying, deposits a crystalline precipitate 
of l-Methyl-A 3 -cy^0hexene-3-carboxylic acid. 


A s -m-j/ enthenol(8) and A 3: ®W-m -Menthadiene. 

The conversion of ethyl 1-methyl- A 3 -cyc/ohexen-3-carboxy late into 
i».i«-incnthenol(8) was carried out by adding the ester (13 grams) 
to an ethereal solution of magnesium methyl iodide; containing 
6 5 grams of magnesium. After fifty hours, the product was decom- 
posed by water (compare footnote, p. 2154), distilled in a current of 
steam, the distillate extracted with ether, and the ethereal solution 
dried, evaporated, and the residue distilled under diminished 
jressnre. The whole quantity passed over at 114 — 117°/ 35 mm., 
ind, after redistillation at 115°/35 mm., as a colourless, pleasant 
smelling rather viscid liquid, and the yield of this pure A 3 -m-men- 
thcnol(S) was almost quantitative. The first time this substance 
was prepared (Trans., 1905, 87, 1100), it was noticed that much of 
the ethyl ester remained unattacked ; this was due to the fact that 
the amount of magnesium (2*9 grams to 10 grams of ester) was 
too small, and the length of contact (twenty-four hours) was also not 
sufficient. Under the conditions mentioned above, only a trace of 
ethvl ester remained unchanged, and this was removed, before 
fractionation, by hydrolysis with a little methyl-alcoholic potassium 
hydroxide in the usual manner. 

The phenyl urethane of A 3 -m-menthenoI(8) was prepared by leaving 
;the meutlieuol with an equal volume of phenylearbimide for three 
days. The inass was drained on porous porcelain, and then 
crystallised from 80 per cent, methyl alcohol, from which it 
separated in colourless needles, melting at 130°: 

0 1057 gaveo‘0 c.c. N 2 at 21° and 758 mm. N = 5'3. 

Cj;H 23 0.>N requires N = 5'l per cent. 

The physical properties of A 3 -wi-menthenol(8) have been carefully 
determined, and found to be very similar to those of A 3 -p-men- 
thenol(8) (compare Perkin and Wallach, this vol., p. 1435), as the 
following comparison shows : 


/ CH./C(CMr i ,*OH) N 
CHM* CH. CHMe< 

•CU 2 C 11/ 

B !*•;• *. 102714 mm. 

4&72Q’ 0 '9268 

ft 1*4798 

\ 47-10 (Ale. 47-16) 

l K I'lieuylurelhane ISO® 

70L. XCV1I. 


,CH a -CH v 

x .C-CMo 

'CU 3 *Cl! t 

115735 ium. 
0-9210 
1*4768 
47-23 
128° 

7 B 
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A s -m-Menthenol(8) has, so far, not crystallised, whereas 
A 3 -ij-menthenol(8) is solid, and melts at 39°. 

A3:8(9>. m -Menthadiene has been prepared in two different ways, 
namely (1) by the direct action of magnesium methyl iodide on 
ethyl l-methyl-A 3 -cyciohexene-3 carboxylate, and (2) by the action 0 f 
aqueous oxalic acid on A 3 -m-menthenol (8). 

1 Ethyl l-methyl-A 3 -cyc/ohexcne-3-carboxylate (25 grams) was 
added to an ethereal solution of magnesium methyl iodide (10 grams 
of magnesium), and, after forty-eight hours, the product was decom- 
posed by dilute hydrochloric acid * and distilled in a current of 
steam. The ethereal extract of the distillate was dried, evaporated, 
and the product fractionated, when almost the whole passed over at 

jyg 183°/750 mm., the amount of A 3 -m-menthenol remaining being 

very small. 

The A 2 : ®W-i«-mentliadiene was then distilled three times over 
sodium, when it boiled constantly at 181 — 182°/760 mm. 

2. A 3 -m-Menthcnol(8) was boiled for three hours with 6 per 
cent, aqueous oxalic acid, and the product distilled in a current of 
steam. After extracting in the usual maimer, it was found that 
the conversion into A 3;S W-m-menthadiene had been almost 
quantitative, and that this terpene again distilled at 181-182°/ 
760 mm. The physical properties of both the specimens of this 
terpene were carefully determined, and found to he practically 
identical, and it is interesting to tabulate these (I) with those of 
the two following terpenes : 

I. A’^-m-Menthadiene, 

II. A 3Ml -y>Mcnthadiene, OHMe < Cj-jJ| 2 ,Q|'[^C'CMeX'H 1 , 


H.p 

d. 20 /20 

n v 

M 


.CH-CH 

<ch 2 -cii 

2>CH-CMe:CH s . 

2 


I. 

II. 

III. 

181—182’ 

384—185° 

175— 176‘ 

0-8609 

0’8580 

0-8460 

1 ‘4975 

1-4924 

1-4746 

46 3 

46-02 

45-23 


= 45 ‘24.) 



* The curious observation (compare p. 2153) has been made in this anti in other 
cases, that the product of the action of magnesium methyl iodide on the ester of a 
methylcycJohexenccarboxylic acid, containing the double linking in the afl-position, 
yields the menthenol when it is treated with water , but the conjugated mentha ^ene 
when it is decomposed by dilute hydrochloric acid. In cases where the on e 
linking is in any other position, this difference has not been observed, an t ® 
product has always been the menthenol whether the decomposition has been carne 
out simply by water or by the addition of hydrochloric acid 
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Cases I and II prove again that the effect of „ ■ 

‘®? fhe bdlin f P ° int ' densit y' ^active indeffbove thole 
of limonenc. In possession of considerable quantities If 
AEMt-jB-menthadiene, the authors have avain l nv ? of P ure 
behaviour with bromine and with hydrogen chloride *** 

Tra „s 19 05 87 1101) The freshly diftilled 
grams) was dissolved in twice its volume bf ebw„f V , 88 

“s t 'ss ■*”r 

fcrpene had therefore decolorised 4'2 c-rams of n • a unt of 
th/ amount required for the foLlC f tJ™’ 

Wr 4 , is 8 0, and for the dibrom.de, C J £ i (l m °’ 
is clear therefore, as had previously been pointed % ?rams - Ifc 

r“ " £ 

diloride passed for one hour ; the almost cole i dr y hydrogen 

»• W, ...» p.- z< ztt ™ “ 

desiccator for several hours, and analysed : " ’ vacuum 

01?73 gave 0 1390 AgCl. Cl = 19 4. 

Ci 0 ir lf „HOl requires 01 = 20-6 per cent. 

It is therefore obvious that this ronimmtej ,, , 
capable of combining with one molecule of hydrogel ^ 


1:4 '-“^ lo ^^-cyclo.r M ,W 

Cll.Me<^c;OH 2>c;r< -OH 2 -GH Mes 




Pmtiouprod,,^))’^ 0 ) , '^ h ) e,0n *' 15 " cl1 » higher «,„■ 

>- o. SSsils^i,z ,r lr d d "*= 

“S the sodium salt of 1-methvW/ i P ' " lj0 ^ After extract- 
;* h the ethereal acid 
tohed in a ourr( , nt of oraporated, and the residue 

hraanone passes over and the m’ l L Unchan S ed metlivlcyr/o- 

d'stilling flask. 

J°- C=« l; 11 = 10.8. 

7 b 2 
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This condensation product is very similar to the “ bicyclic ketone,” 
c H„0, which Wallach ( Ber . , 1896, 29, 1595) obtained by the 
action of hydrogen chloride on l-methykyriohexan-3-one. 

When a drop of sulphuric acid is added to the solution of the 
ketone in acetic anhydride, an intense crimson coloration is produced, 
which persists for a long time. The oxime was obtained *y adding 
an aqueous solution of hydroxylamine hydrochloride to an alcoholic 
solution of the ketone, when, almost immediately, a crystalline 
precipitate began to form, which, after crystallisation from alcohol, 
was obtained in glistening needles, melting at 160° : 

0'4G3 gave 26 4 c.c. Nl at 18° and 758 mm. N = 6'7. 

CjjHoaON requires N=6'3 per cent. 

The University, 

Manchester. 


CCXXV .— Studies in the Camphane Series. Pan 
XXVIII. Steremomeric Hydrazones and Semi- 
carbazones of Camphorquinone. 

By Martin Onslow Forster and Adolf Zimmerli. 

The expectation of stereoisomerism among semicarbazones is a 
natural corollary of the Hantzsch-Werner hypothesis. Up to the 
present time, however, it does not appear that any systematic 
attempt has been made to place the question of semicarbazone- 
isomerism on the basis occupied by that of the oximes. Apart from 
the distrust with which the hypothesis in question is still viewed m 
some quarters, the principal reason for this omission to bring the 
semicarbazones into line with oximes is the scattered and ill-defined 
nature of the evidence relating to the occurrence of isomerism m 
the former class. The cases of z'sothujone, carvenone, and tetra- 
hydrocarvone appear to have been established by Wallach (Ber., 
1895, 28 , 1955), but the isomeric semicarbazones of citral and »• 
ionone owe their formation to the existence of each ketone 
in two isomeric forms. Wallach has also shown that syn 
thetical pulegone, obtained by condensation of methylhexanone 
with acetone, yields two semicarbazones [Ber., 1896, 29 , - ’ 

also Annalen, 1898, 300 , 269), from both of which the koto i 
regenerated by acid, but a claim for the production of mom 
from phenyl-l-methyl-A^-cyc/ohexen-S-on© (Knoevenagel an 
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smith; # fr -> M 65) is not based on strong evidence. 

Benzovhnethylthiodiazole, on the other band, gives rise to two 
derivatives (Wolff, ArmeUm, 1902, 325 , 173), but the supposed 
existence of two benzilmonosemiearbazones (Posner, Tier., 1901, 34 , 
3979) was shown to be fallacious by Biltz and Arad ( Ber ., 1902, 
35 , 34 d; compare also Biltz, Annalen, 1905, 339 , 243), the second 
substance being 5 : G-diphenyl-3-oxy-l : 2 : 4-triazine, prepared by 
Thiele and Stange ( Annalen , 1894, 283 , 27). Nef has recorded 
the production of two semicarbazoncs from propaldehyde ( Annalen , 
1904 , 3 3 5 . 202), whilst Knoevenagel and Samel (Ber., 1906, 39 ’ 
681). and laf<!r Ru P e and Dorschky (Ber., 1906, 39 , 2112)' 
found that when semicarbazide acts on carvone in the cold, the 
product is distinct, from that described by von Baeyer, into which, 
however, it is convertible at raised temperatures. 

In reviewing the foregoing evidence relating to the existence of 
isomeric scmicarbazones, we have not encountered any systematic 
attempt to explain the phenomenon, hut the experiments described 
in this paper lead us to express the opinion that stereoisomerism of 
the type displayed by oximes must now be regarded as existing in 
his class also. 

Our attention was drawn to the subject by an observation made 
n connexion with camphorquinonesemicarhazone (Lapworth and 
Dhapman, Trans., 1901, 79, 381), and our thanks are due to 
Dr. Lapworth for his consent to our using this material. In 
irep&rmg it by the slightly modified process of Diels and vom Dorp 
[Ber., 1903, 36, 3190), we noticed that the mother liquor contained 
i more soluble isomeride melting at a lower temperature than 
he modification already described, and calling the latter the 
i-derivative, we refer to the new compound as the /3-scmicarbazone. 
,Vhen this is heated above its melting point, it is converted into 
he e-semicarbazone, and the latter, under the influence of hot 
milinc. undergoes the change described by Borscbe (Ber., 1901 
14. 4297; 1904 , 37, 3177), giving rise to cajnpborquinoncphenyl’ 
arbaraylhydrazone, with liberation of ammonia; 


\K<. 


CiN-NH-CONH, 
CO 


+ c 6 h 5 -nh 2 = 


nh s+ c 8 u u <? : ™- co - n h-o,h 5 

s 8 I! ""py 


eke/t 1 Ve T’ is an e 9 H ‘hbrium mixture of two isomerides, 
ebveeuthes™- T'*' ™ * manner Bimi,ar to the annexion 
lydrazoncs are nrnl T, ^ Cfun P llor quinonephenylcarbamyI- 
P duced, also, when the 6-semicarbazone is heated 
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with aniline, and by the condensation of camphorquinone with 

phenylcarbamylhydrazide : 


c b h 14 <^ + nh 2 -nh-co-nh-c 6 h 5 = 


"CO 




+ «A 


and they may be obtained separately by the action of phetivl- 
carbimide on two new hydrazones of camphorquinone. 

The action of hydrazine on camphorquinone is stated by Oddo 
(Gazzetta, 1897, 27 , ii, 117) to yield “ biseamphanonazine,” identical 
with Angeli’s azoeamphanone ( Gazzetta , 1894, 24 , ii, 44), produced 
in association with camphenone by heating diazocamphor, As 
represented by Angeli, the formation of azoeamphanone: 



obviously depends on the condensation of hydrazine with two 
molecules of the diketoue, but, we find that if the substances interact 
in molecular proportion, two new derivatives of camphorquinone are 
produced; these, being isomeric, are referred to as the a- and 
^-hydrazones, and it is by the action of phenylcarbimide on these 
two substances that the above-mentioned a- and 0-phenylcarbamjl- 
hydrazones are respectively obtainable : 

°* h “<S) , ' IIH,+ 0 * H ‘'N:c:o = CsHu 

Thus, the isomeric hydrazones (m. p. 206° and 102°) are con- 
nected through the isomeric phenylcarbamylhydrazones (m. p. 211° 
and 161°) with the isomeric semicarbazones (m. p. 236° and 117°) 
respectively, and the members of each pair bear to one another the 
same relation in respect of solubility, fusibility, and inter- 
convertibility by heat. A further connexion between the hydrazones 
and semicarbazones is established by the fact that whilst acetic 
anhydride converts the hydrazones into acetyl derivatives (m. p. 
239° and 150°), of which the 0-compound is transformed into the 
a-modification by heat, an. equilibrium mixture of these isomeric 
acetyl derivatives follows the action of hot acetic anhydride on 
the isomeric semicarbazones : 


/C:N'NH'CO'KH'C s H s 

XO 


C 8 H 14<£o 


:n-sh-co-nh. 


+ (CH,-CO) s O - 


C»H. 


H<X 


';N- NH-CO-CH* CH C 0'KH 2 + co f 
CO 8 


These reactions are summarised in the diagram on p. 2159. 

It now becomes necessary to explain our grounds for ascribe 
Mae present case of isomerism to stereochemical rather than sfruc 
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tural considerations, and since the only justification for a stereo- 
chemical explanation is the exclusion of structural differences, We 
proceed to deal -with the possible causes of the foregoing relation- 
ships. These are: 4 

1. Dimorphism, condemned by the distinct differences in optical 
activity which solutions of the respective pairs display under 
comparable conditions. 

2. Polymerism, which might he suspected from the higher melting 
point and sparing solubility of the a-compounds. The latter 
property has precluded application of the freezing-point method of 
molecular-weight determination except in the case of the o-phenyl- 
carbamylhydrazone ; this is normal, and so is the a-semicarbazone 
in boiling chloroform, whilst for other reasons which become 
apparent later in this paper it is difficult to believe that (he 
less fusible member of each pair is merely a polymeride of the 
corresponding /3-modification. 

3. The structural difference which, depending on the asymmetry 
of the camphane molecule, renders the typeB, 

C s H u <g* and C s H 14 <g, 

distinct from one another. The principal objection to this 
explanation is one which is familiar to all workers with camphor 
derivatives, namely, the immensely superior reactivity of the 
o-position. But it is excluded also by tie formation of the 
hydrazones on reducing diazocamphor, supported by the improba- 
bility of the above types undergoing interconversion by merely 
heating the substances at 100 — 200°. 

4. cis-frans-Isomerism, also depending on the asymmetry of the 
camphane nucleus, as represented by the formulae : 



the possibility of which has been indicated by Armstrong and 
Robertson (Trans., 1905, 87, 1278). This point would be difficult 
to argue in the case of the semicarbazones and phenylca-rbatoyl- 
hydrazones if these had the constitution : 


C.H. 


N-CO-NH, 
/ 'Nil 

V 

x CO 


and GVH, 


.N-CO-NH-CA 

x co 


respectively, but is simplified by their experimental relation to the 
hydrazones, because it is obvious that cw-tfrans-isomerism of the 
order shown above could not occur in the case of the latter 
substances. 
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The structural difference arising from enolisation, namely ■ 
dp-NHX 

c s h h<(*; 0 


aed 


O s H M <fl- N:NX 

s n\ c . ( 


1-011 


as suggested by Betti in connexion with the phenylhydrazones 
(ftr, m, 32, 199?). Here again the test is furnish^ by the 
simple hydrazones, which would be represented as : 

CIN-SII., , „„ X-NINFI ,c Nil 


c s tt„<, t 


■CO 


and 


C 8 H 14 < m 
8 1<x C-OH 


8 I4 ^C V/ NH' 
0 

But this enolie formula represents the nitrogen in a condition 
hopelessly unprotected and quite incompatible with stability, whilst 
(lie alternative cycloid could not reasonably be expected to display 
chemical behaviour practically identical with the aaethenoid com- 
pound represented by the first of the above expressions. The latter 
remark applies also to the formula : 

C ' sH "<6(0Ii)-lW 

suggested by analogy to Hantzsch’s representation of the alkali 
derivatives from o.ximinoketones. Thus the keystone of the 
discussion is the constitution of the simple hydrazones. 

6. The structural difference of compounds derived from the 
azethenoid and cyclic hydrazones : 

„„ /c:n-nh 2 , . x<J H 

C S H U / , and CJI,/ , Nil 

eo X C0 

respectively. The discussion of this possibility involves a reference 
to the early work of Curtins on the interaction of hydrazine hydrate 
and ketonie substances. In dealing with the constitution of 
hydrazine derivatives from benzil and benzophenone, Curtins and 
Turn (l f, them 1891, [ii], 44, 161) and, later, Curtins and 
fo i S ( P - ^ distin g uish the P«d«cU by the 


C'.H 5 -C<j’ I[ 

CLH,-CO NH 


and 


(C,H i >,C:»-liH p 


reactivity ^of th e b ™ ? '“T* f ° r d ° in S 50 wcre s»pe™r 
although th! l z ,v7 n0nC , eriVa t' Ve towards benzaldehyde, 

»d the V TT ^ with that ^staLe! 

diazometliane ^TonZ 


C 5^-C0-CTh< 


■NH 

‘NH 


— > 


mercuric oxide; 
C 6 H,-CO-CPh<j|, 
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the benzophenonebydrazone being stated to yielS a tetrazone by 
this treatment : 

• ( C „h 5 ) 2 c:n-nh 2 _► (C„h 5 ) 2 c:N'N:n-n:c(c 6 h 5 ) 2 . 

The evidence of tetrazone-formation will be found on examination 
however, to be noticeably slender, and in the light of our own 
experiments we suggest that the “ tetrazones ” derived from benzo- 
phenonebydrazone (Curtius and Bauterberg, loc. cit.), benzylidene- 
bydrazone (Curtius and Pflug, loc. cit., p. 535), and acetophenone- 
bydrazone (Curtius and Pflug, loc. cit.) axe unstable derivatives of 
diazomethane, corresponding with that obtained from benzil- 
hydjazone. 

If this suggestion is justified it would, at first sight, appear to 
confirm the cyclic representation of the bydrazones. But it has 
been already pointed out that oVfrans-isomerism of an unsub- 
stituted cyclic hydrazone does not seem possible, and the direct 
consequence of revealing isomerism in a simple hydrazone is 
therefore to discredit the cyclic structure for at least one member of 
the pair in favour of the azethenoid representation. How, then, 
is the formation of a diazomethane derivative from an azethenoid 
hydrazone to be explained? We suggest the following inter- 
pretation, first pointing out that it is probably the self-evidence of 
the conclusion that a hydrazone, convertible into a diazomethane 
derivative by mercuric oxide, must, be derived from a cyclic type, 
which has obscured the possibility of an alternative explanation. 
It seems to us most likely that the cause of this change is to he 
found in the Hofmann-Curtius reaction, which, without quoting 
other examples (Trans., 1909, 95, 433; Schroeter, Ber., 1909, 42, 
2336) may be summarised in the equations : 

X-CO-NHBr - HBr=X-N?C10. 

x-co-n s -n 2 =x-n:c:o. 

Applying this to the present question, we have to deal with a 
case of arrested transformation : 

x 2 c:n-nh 2 -h 2 =x 2 c:n-n — ► x 2 c<|, 


it being impracticable for the denuded atom of nitrogen to displace 
carbon from its position in the molecule, with the result that the 
azethenoid linking incurs a redistribution of valency. 

Although a superficial criticism of this explanation might dismiss 
it as forced, and less probable than the one at present accepted, it 
is strongly supported by the following circumstances. As already 
pointed out, the isomeric camphorquinonehydrazones cannot both 
have the cyclic structure; if, on the other hand, one were cyclic 
and the other azethenoid, some difference in behaviour towards an 
oxidising agent should evince itself. But there is none. ^ 
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a- mid 0- hydrazones, dissolved in cold pyridine, have been oxidised 
with aqueous mercury acetamide to diazocamphor, and the pre- 
cipitation of mercury takes place instantaneously in both cases. 
Moreover, by reducing diazocamphor in cold alcohol with ammonium 
sulphide, both hydrazones have been regenerated. It appears to 
us that these experiments point incontestably to stereoisomerism 
of the Hantzsch-'Wermsr type. Theoretical considerations make it 
clear that at least one of the hydrazones must be azetbenoid, and 
since oxidation of both leads to diazocamphor, the production of a 
diaiomethaoc derivative from a hydrazone by this step cannot be 
accepted any longer as evidence of the cyclic structure. Further- 
more, the fact that diazocamphor yields both hydrazones on 
reduction vitiates the conclusion that because diazomethane is 
cycloid, a hydrogenised diazocainphor must be a cyclic hydrazone. 
On the oilier hand, formation of both hydrazones on reducing diazo- 
esunphor gives colour to our hypothesis, because if it be admitted 
that ring-scission occurs on reduction, anti - and ^-modifications 
would be produced simultaneously : 






t'H, 


Cl!,/ 


'CO 


x co 


X'O 


Moreover, from relationships developed recently between structure 
and optical activity in the camphane series (Trans,, 1909, 95, 942), 
it is to be expected that a substance derived from diazocamphor in 
the manner indicated by the formulae : 


N co 




NH 

NH 


"CO 


would display lower rotatory power than diazocamphor itself, 
whereas the o- and ^-hydrazones of camphorquinone both have 
distinctly higher molecular rotation. Furthermore, they do not 
flitter greatly from one another in respect of this property, although 
a considerable difference might be anticipated between an' azetbenoid 

and a cyclic hydrazone. • 

leIiL S Tt Ci ™ iCai . Cfatincti ‘“ "Web ^ been mentioned as 
IiviliMoiies^ir | t0 dlf!erentiat « between cyclic and azethenoid 
the evidence f " ^ ’ c ° ndensatl<>n witl1 benzaidehyde, corroborates 
When suspended in cold water and 

Nation, indicateTbv ’’“t hydrs ? aes under S° im “«iiate con- 
derivative is dm i/ a C ,an ®* co ^ our » s * DCe the beuzylidene 

thee. oi ftlnZ/ • - The £na ‘ P 10duct is «>• «»» whether 

y< razone is employed as startiug-material, but the 
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deeper colour generated by the latter substance, and the delay In 
solidification shown by the product, suggest the preliminary 
formation of an unstable /S benzylidene compound. 

Before concluding, we ought to mention that there is one dis- 
tinction existing between the members of each pair which will 
dotibi less he quoted as evidence in conflict with our explanation. It 
is a fact that whilst the o-hydrazone, a-semicarbazone, and a-phenyl- 
catbamylhydrazone are colourless, the ^-modifications are faintly 
yellow. It was by a distinction of this order that Armstrong and 
Robertson (hr. cii.) attempted to justify their representation of the 
phcnylmethylhydrazone. and phenylbenzylhydrazone of camphor- 
quinone as “ piianes,” whilst retaining the azethenoid structure for 
11,0 diphenylhydrazone, and if the same principle were applied to 
the substances described herein, the colourless o-hydrazone and its 
derivatives would be represented as cycloid, whils't the yellow 
^-compounds would be labelled azethenoid. In the foregoing 
remarks wo have endeavoured to show that this cannot be accepted, 
but even if (hat evidence could be swept aside, we still hold that 
the conclusion from colour is in support of our hypothesis, which 
regards the a- and (3-derivatives as anti- and sy#-carbonylic respec- 
tively : 


XHX 


C S H„< 


c=x 

CO 


a-Hydrazono, a-seinirai-iiazone, 
and o-pheiiykarbamylhydrazonc. 


CsHl ‘<C0 NHX 

jO-Hydrazone, fl-semicarbazone, 
and /S-phenylearbaniylhydrazone. 


For it cannot bo denied that from the conflict of views as to the 
relation between colour and constitution there does emerge this 
principle, that colour appears to be associated with a concentration 
of unsaturated atoms. Clearly there is a more intimate massing of 
such atoms in the /3-compounds as represented above than in their 
isomorides. and it is fair to claim this point as favouring the stereo- 
chemical hypothesis. In further support of the latter, it may be 
stated that the only chemical distinction between the members of 
each pair which has yet come to light is to be found in the behaviour 
of the semirarbazenes towards aqueous alkali. Whilst the a-semi- 
carbazone forms a yellow solution which does not undergo spon- 
taneous alteration, the dissolved /3-semicarbazone quickly loses its 
colour, and on acidifying the liquid there is liberated the 
oxytriazine : 


c * h .«<a 




VNH 

r/ co 








C'OE ’ 



STUDIES in the oamphane SERIES, pakt XXVI, i. 2165 

production of which is obviously more favoured by the tvn- 
carbonylic configuration than by the alternative one 
These, then, are our principal reasons for inclining' to the stereo- 
chemical representation of the eamphorquinonehydrazones and their 
derivatives described in this paper. If this interpretation finds 
acceptance, it carries with it fresh evidence in support of the 
Bantzsch-Werner hypothesis. 


Experimental. 

Action oj Hydrazine Hydrate on Camphorquinone. 

A cocamphanone . — Twelve grams of hydrazine hydrochloride, dis- 
solved in 100 c.c. of water, were treated with 12 grams of potassium 
hydroxide, and, when cold, mixed with 33 grams of eamphor- 
quinone in 100 c.c. of hot alcohol. During one hour at 40° the 
appearance of the liquid had completely changed, owing to the 
separation of a bulky, pale yellow precipitate; this was collected, 
washed with 50 per cent, alcohol, and found to weigh 29 grams' 
The product was dissolved in 400 c.c. of boiling alcohol, which 
deposited lustrous, six-sided, transparent plates, almost rhombo- 
hedral in form; becoming deep yellow at 19.5°, it me hed and 
decomposed at 218°. (Found, N = 8'75; C M H, 5 0.,N„ requires 
X— 8 53 per cent.) This compound is the " azocamphanone " of 
Angeli (he. cit.), who records 222° as the melting point whilst 
Oddo gives 217 218°. It does not reduce hot Fehling s solution 
ai.d IS not hydrolysed by a hot 20 per cent, solution of alcoholic 
potassium hydroxide; concentrated hydrochloric acid, however 
when mixed with an alcoholic solution and boiled, eliminates 
hydrazine, but cold concentrated sulphuric acid, although forming 
deep yellow solution, does not resolve azocamphanone intf 
hjdrazme and camphorquinone. An alcoholic solution does not 
Wfth “ aqU ° 0US " ta *" ° f acetamide^ 

solutions are deep yellow 0 3.04 a , 

and made un t Vo .!??’- Solved in chloroform 

H» 174-50 and [M] r 571° “not 790<> ^ n" tubc ’ whence 

(Trans., 1909 ; 95 ; 943^ 9 ’ previously stated in error 


An 


”* Imw ' ,c ^'Vhorqninon'hydraz^n, C 8 H 14 <V :N - XH « 

aqueous solution of ■ 1 , 

of hydrazine sulphite J *** P^red from 30 gram: 

150 «■ of watcr P was mixed" ° f potMslura hydroxide ii 

dissolved in 150 cc f “ ’ * ,th 33 S™» of camphorquinone 
' ° f hot ****■ After three hours at 40° 
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23 grams of pale brown crystals had separated, quite distinct i n 
appearance from the bulky precipitate of azocamphanone, and a 
current of steam having beqn passed through the filtrate until all 
volatile matter was removed, a further 2 grams crystallised from 
the hot liquid, so that under these conditions the yield of 
o-hydrazone amounted to 75 per cent. There was not any azo- 
camphanone or camphorquinone, and after 'recrystallisation from 
about 400 c.c. of boiling alcohol, the o-hydrazone separated in long 
lustrous, transparent prisms, melting and evolving gas at 20G° ■ 
0*2538 gave 0*6189 00 2 and 0 2037 IL>0. C = 66*51; H = 8*98. 
0*1418 „ 18*9 c.c. I ?2 at 15° and 751*5 mm. N=15*43. 

C 10 H ]6 ON 2 requires C = 66*66; H = 8*88; N= 15*55 per cent. 
The a-hydrazone and its solutions are colourless, but large crystals 
frequently have a brown tinge; 0*3110 gram, dissolved in chloroform 
and made up to 25 c.c., gave a D 7°9' in a 2-dcm. tube, whence 
[a] D 287*4°. The compound is insoluble in petroleum, and is not 
readily soluble in other media even when these are boiled ; acetone 
or benzene is a convenient solvent from which to obtain it in 
colourless crystals, but upwards of 100 c.c. of the latter solvent at 
the boiling-point are required to dissolve 1 gram of the substance, 
It is readily soluble, however, in warm phenol, and sparingly so in 
cold pyridine. 

A solution in chloroform decolorises bromine immediately, and 
ammoniacal silver oxide is reduced when warmed with the alcoholic 
solution. On adding solid sodium nitrite to a cold suspension of the 
a-hydrazone in glacial acetic acid, the salt assumed a transient 
purple tint, whilst Hie liquid became yellow and evolved gas; on 
diluting the acetic acid with water, azocamphanone was precipitated, 

On passing a current of steam through tiie filtrate from the 
a-hydrazone as prepared under the foregoing conditions, 3 grams 
of a straw-yellow, crystalline material were carried over. The yield 
of this compound, however, was trebled by adding 40 grams of 
hydrazine hydrate to 50 grams of camphorquinone dissolved in 
75 c.c. of alcohol, when the deep yellow colour changed immediately 
to pale brown; copious precipitation of the a-hydrazone took place 
after a very short interval, and at the end of half an hour the 
liquid was filtered and subjected to a current of steam. The solid 
distillate, consisting of 3-hydrazone, weighed 12‘5 grams, whilst 
2 grams more were obtained by extracting the distilled water 
(1200 c.c.) with ether; the yield of accompanying a-hydrazone was 
66 6 per cent., and if both compounds are required, the above 
conditions of procedure are the most economical. The / 9 -hydrazone 
was recrystallised twice from boiling petroleum (b, p. 60 — 80°), 
12 grams requiring 120 c.c. of the solvent, which deposited long, 
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lustrous, Straw-yellow needles or transparent prisms, melting at 

102 °: 

0-2038 gave 04975 C0 2 and 0 1632 HjO. C=66'59; H = 8'96. 
0*1864 H 26‘6 c.c. at 25° and 754 mm. N — 15*79 
C 10 H ie ON 2 requires 0 = 66 66; H = 8-88; W=l 5 -55 per cent. 

The substance has a faint odour suggesting that of bomylamine • 
i t is readily soluble in organic media, excepting petroleum A 
solution containing 0 3134 gram, made up to 25 c.c. with chloroform 
gave a B 5°48' in a 2-dcm. tube, whence [a] D 231-3°. An alcoholic 
solution reduces cold ammomacal silver oxide, and a solution in 
chloroform decolorises bromine immediately. . 


Interconversion of the Ilydratones. 


On melting the fl-hydrazone, it was noticed that if the temperature 
of the bath is raised to 150—160° the liquid solidifies, and this 
change was found to be due to conversion into the isomeride, which 
is readily isolated by recrystallisation from hot alcohol! The 
converse transformation cannot be brought about by merely melting 
the u-hydrazone, because this modification slowly loses nitnwen „! 
205—210°, yielding camphor : °- 


C S H„< 


c:n*nit 2 

CO. 


— > 


n 2 + c 5 h, ( 



If, however, the a-hydrazone is dissolved in molten paraffin wax 
and maintained at 180° during a few minutes, it is a simple matter 
to demonstrate the formation of the £-hydrazone by suspending 
the product in hot water, and passing a current of steam through 
the liquid, when the volatile modification is carried into the 
condenser. 


Action of Sulphuric Acid on the Hydmzonen. 

The hydrazonos behave exactly alike towards sulphuric acid 
Vh»c°;ered wdi the warm agent of 30 per 

, , ,on 1S formed almost immediately, and this at one. 

" i,,e - * p- - »—pi™i “ ro “L 

5* * h " d *"“*”* s; 

1( > per cent acid } i™" 16 f? phate remaln "“dissolved. With 
dissolution of the hvdr^ Utl ° n " 0t P rodl,ced ' b «ause the 
^amphanl 5 18 ° verUken b >' thu “Potion of 
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Acyl Derivatives of the Hydraionee. 


The a-Formyl Derivative 


:e, C 8 H 14 <^ 


NH'CHO 


.—On dissolving 


1 gram of tie a-hydrazone in 10 grams of formic acid (D l-jj 
the pale yellow solution remained clear during a few seconds' 
when a shower of crystals separated; the derivative was 
recrystallised from boiling alcohol, of which about 70' c.c, were 
required by 1 gram, and was deposited in colourless, lustrous, six- 
sided plates, which displayed frequent twinning. It melts at 234°; 

0'1240 gave 14 6 c.c. N, at 18° and 757 mm. N=13'54. 

C n H )0 O 2 N., requires N = 13'45 per cent. 

The formyl derivative is insoluble in boiling petroleum, and 
dissolves sparingly in methyl alcohol, benzene, acetone, and chloro- 
form unless these solvents are heated, 15 c.c. of the last-named, 
for example, dissolving about one decigram until warmed; it is 
more readily soluble in pyridine and glacial acetic acid. A solution 
containing 0'1720 gram, made up to 25 c.c. with chloroform, gave 
o D 3°33' in a 2-dcm. tube, whence [a] D 258 0°. On adding ferric 
chloride to an alcoholic solution, a pale brown coloration is 
developed, whilst that with copper acetate is grass-green. Aqueous 
alkalis dissolve the substance readily, producing a bright yellow 
solution, and on adding ferrous sulphate to the diluted liquid a 
dark bluish-green precipitate is formed; when the alkaline solution 
is left at the laboratory temperature, the colour quickly fades, and 
the a-hydrazone separates. 

The same formyl derivative was also produced by the action of 
the acid on the d-hydrazone. An attempt to prepare a benzoyl 
derivative by the action of benzoyl chloride on the formyl compound 
dissolved in pyridine was not successful. 

The a- Acetyl Derivative, C 5 H !t <9^' NH ' CO ' CH ^— Although 

dissolving readily in cold formic acid, the a-hydrazono is only 
moderately soluble in cold glacial acetic acid ; it dissolves on wann- 
ing the liquid, but does not crystallise ‘ readily even on dilution, 
owing to partial acetylation. The substance was therefore wanned 
with five parts of acetic anhydride, when the acetyl derivative 
separated as a paste of crystals at the moment of complete dis- 
solution in the hot liquid; recrystallisation from a considerable 
proportion of boiling alcohol gave long, lustrous, snovi-wbite 
needles, melting and decomposing at 239°: 

Q'1047 gave 11*8 c.c. N 2 at 17° and 760 mm. N = 13’07. 

C 12 Hi a 0 2 N 2 requires N =12*61 per cent 
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A solution containing 0'2226 gram, made up to 20 nc 
ehbroforn,, gave _« „ W in a 2-dcm. tube, whence M 265™° 
The compound dissolves freely lu dilute aqueous alkali 7 ' 

» bright yellow coloration, and the solu&^i e ld s an int^n e blS 
green precipitate with ferrous sulphate; 0-2083 eram 

5 M . of 10 per cent, sodium hydroxide and diluted to 25.c.o"wi t “ 
water, gave a D 4 13 m a 2-dcm. tube, whence [cl 252'0° Tn 
process of time, the colour of the alkaline solution fties and the 
uhydrazone separates from the liquid. ’ aDa “ 6 

The {1-Acilyl Derivative . — On dissolving, the 8 hydra* '• „ 
parts of cold acetic anhydride, the temperature roL slightly” a Jd 
long, flat, transparent prisms began to separate in the course of 
few minutes; after recrystallisation from boiling petroleum the 
substance was found to be pale yellow, and melted at 150° ■ ’ 

0-1297 gave H'o c.c. N„ at 18° and 760 mm. N = 12 91 
7H 18 0 2 N 2 requires JST==12-61 per cent. " 

A solution containing 0 3890 gram, made up to 25 oc 
chloroform, gave «„ 6°o8' in a 2-dcm. tube, wlLTe ,“5 
The solution m aqueous alkali has the same appearance as” that of 
the a-acety derivative, developing a similar precipitate with 
ferrous sulphate; m the course of some hours the , 

fades, and the liquid deposits crystals of the a-hydrazone “ ^ 
Hhen the /3-acetyl derivative is heated at temnerat 
its melting point, varying proportions of the a-acetvl col f 
produced, but tile conversion is not complete - mo™ P°“ nti are 
the s-acetylhydrazone in acetic anhydride a certaii T’ ° n f heatln g 
fl-isomeride may be isolated from the product. ” ° f the 

Tk *Btnsoi/l Deri, alive, CH <-? :n-KH 'CO-0 6 H- 
... 8 H Nx> “—The 

• nyarazone requires about ‘>5 n , r *,, „r ■ . 
elution at zero, and on adding main(ain 3 

f ^ also dissoWi^LjlS 4 H a T° Unt ° f 
He base separated, the benzoyl d ? 7’,' C Mrochloride of 

with wat r; recrSL 1 r bemg on 

it is S par in g lv ' LX f L T ^ » 

7 d '7' yellow abo^ 2000 X .X' 5 ’ Sn0W -" Ilite 

Recording to the rate at wl.' i, ,, ’ d meltln g at 219—222° 

Th « substance is n „f 7 386 P er cent. 

*S- « - cvri t ^ 

L SCT ‘I- r SOlut!on ; °-m gram, suspended 

7 c 
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• in about 20 c.c. of the agent, was made up to 50 c.c. with absolute 
alcohol, the clear, deep yellow liquid giving o D 1°50' in a 2-dcm. 
tube, whence [a] D 240'7°. 

On attempting to prepare a benzoyl derivative of the 5-hydrazone, 
the principal product was found to consist of the substance just 
described, but the residue from the mother liquor remained oily 
during many months, suggesting that both isomerides are formed. 
The o-benzoyl derivative was obtained also by mixing equal 
quantities of eamphorquinone and benzoylhydrazine in dilute 
alcohol, crystals separating after two hours at 40°; in this case, 
also, the filtrate deposited an oil, indicating the presence of a 
mixture. 


Beniylidene 


Derivative, of Campliorquinonehydraeone, 


C s H :i < 


c:n-u:ch-c,h } 

CO 


The a-hydrazone was. finely powdered, mixed with the calculated 
♦amount of henzaldehyde, and heated with a few c.c. of alcohol 
during two or three minutes ; crystals did not separate on cooling, 
but water precipitated a yellow oil, which quickly became solid, and 
was rccrystalliscd from boiling petroleum (b. p. 60 — 80°). The 
massive, yellow crystals melted at 109*5° : . 

0*1253 gave 12*0 c.c. N 2 at 20*5° and 758 mm. N = 10*90. 

CjyHoflON’g requires N = 10*44 per cent. 

The substance is freely soluble in chloroform, benzene, acetone, 
alcohol, and ethyl acetate, but only moderately so in warm 
petroleum; a solution containing 0*3035 gram, made up to 20 c.c. 
wit^ chloroform, gave a n 4°50' in a 2-dcm. tube, whence [a] D 159*2°. 
It is also produced immediately on shaking the finely powdered 
hydrazonc with water and henzaldehyde, but the method is not 
convenient, as a portion of the liydrazone remains mechanically 
protected. * 

The same benzylidene derivative is produced on agitating the 
^-liydrazone suspended in water with' the aldehyde, the deep yellow 
colour of the condensation product becoming noticeable imme- 
diately. Owing to the solubility of the i8-hydrazone in water, none 
escapes combination, but the product remains liquid during many 
days, although rapidly becoming solid when heated to 100° and 
scratched. 

Another example of the capacity of the hydrazones for taking 
part in condensation changes was given by heating an alcoholic 
solution of the a-hydrazone and eamphorquinone in molecular pro- 
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during twelve hours under reflux, when azocamphanono 

0 ^ 


portion 

was produced : 

CA.4o N 2 + oo >C 8 H H=H i! 0 + C 8 H 14 <^ N ' N ( j?>c i H 14 


Oxidation of the Hydrazones to Diato camphor. 

Since it w«is desirable to study the oxidation of the hydrazones 
under conditions precluding the likelihood of preliminary inter- 
conversion, it occurred to us that mercury acetamide, owing to its 
solubility in cold water, might be a more suitable agent than 
mercuric oxide, a study of the acetamide compound having shown 
that it acts rapidly on primary hydrazines with precipitation of 
mercury (Trans., 1898, 73, 783). Experiment showed that the 
behaviour of the isomeric hydrazones of camphorquinone towards 
Ibis agent distinguishes itself sharply from the indifference of azo- 
csmplianone. It having been first ascertained that the /8-hydrazone 
is not transformed into the isomeride by dissolution in pyridine 

1 gram dissolved in 3 c.c. of the cold solvent was treated with 

2 grams of mercury acetamide in 3 c.c. of cold water,' the metal 
being precipitated immediately. The production of ’ the diazo- 
compouud was indicated on extracting with ether, which became 
deep yellow, and, after evaporation, the pyridine residue yielded 
0'8 gram of diazocamphor on dilution with water; recrystallisation 

from petroleum (b. p. 40°) gave long, striated, yellow prisms 
melting at 73 -74°. ' prisms, 

Procedure in the Case of the « hydrazone was modified by the 
sparmgsolubrhtyof the substance, 5 grams of which were dissolved 
80 cc. of hot pyridine, cooled to 50-80°, and treated with 10 
grams of mercury acetamide in 30 c.c. of warm water; mercury***, 

rrr immediatei - y ’ and 4 zss 

A solution containing (1-4605 eram nf H,, V ^ , lned - 

up to 25 cc Witt, m V g h drazo compound, made 

1 -0 c.c. with cliloroform, gave o 40.-50/ , , 

whence [a] D 131-go, £ E * 8 “ -' dcl “- tube, 

^ Reduction of Uiazoeamphor to the II, j, hen, mu. 

m aW,i,,,e ai ™>>°< «<■ 

10 “ppearauce, but on adding J und( 'W‘Z any change 
passing the g as , the liquid }" dr ° PS °! dllUte amniunia and 

separation of tb e ulv lra ?0 , e toJ T""’ ^ ° l)r °"'’ 1 ’ and 

w «“» - « 

7 0 2 
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was repeated at zero, when it was found that the precipitation of 
the a-hydrazone was diminished, and the yield of £-hydrazone was 
proportionately increased. 


Reduction of the a-IIydrazone to a-Aminocamphor, 

Owing to the readiness with which the hydrazones undergo 
acetylation, a certain amount of the a-acetyl derivative is formed 
on attempting to reduce the o hydrazone with zinc dust and acetic 
acid ; it is precipitated, however, when the acid is neutralised. On 
adding a further quantity of alkali to the filtrate, ammonia'is set 
free, and ether extracts aminocamphor, which may be identified 
by conversion into the oxime; a specimen of aminocamphoroxime 
obtained in this way melted at 144 — 145°. 


The Isomeiic Camphoryuinonesemicarbazones, 

,,, , ,c:N’Nii-co-nh 2 
= H 1*<C0 


The discovery of a second eamphorquinonesemicarbazone arose 
from the observation that on evaporating the filtrate from the 
substance described by Lapworth and Chapman, there is deposited 
an oil which, by treatment with very dilute aqueous alkali, is 
divisible into two solids; one passes into solution, and consists of 
the derivative already known, whilst the new semicarbazone remains 
suspended. 

A solution containing 33'2 grams of camphorquinone in 150 c.c. 
of alcohol was mixed with semiearbazide acetate prepared from 
22‘2 grams of the hydrochloride and 27 grams of crystallised 
sodium acetate in 100 c.c. of water; the liquid, from which crystals 
of the a-semicarbazone quickly separated, was transferred to a 
stoppered filtering flask connected with a water-pump, the alcohol 
being evaporated at the laboratory temperature during six to eight 
hours, when drops of oil became noticeable among the crystals. 
From the resulting sludge about 16 grams of the less soluble a-semi- 
carbazono were filtered, the mother liquor being poured into water 
and treated with alkali hydroxide until a faint yellow colour 
persisted; the suspended oil became solid when stirred, and con- 
sisted of the more soluble jS-semicarbazone mixed with a small 
proportion of the isomeride. In order to remove the latter, the 
filtered product was ground three or four times with 10 c.c. of 
2 per cent., aqueous sodium hydroxide, the filtration necessary after 
each extraction being carried out as quickly as possible, because 
although the a semicarbazone dissolves in weak alkali without delay, 
the ^-modification is also soluble, but very slowly. The pale, yellow 
powder was theu extracted twice with 300 c.c. of boiling water, the 



STUDIES IV THE CAMPHANE SERIES. PART XXVIII. 2173 


crystalline deposit (6 grama) from this being recrystallised from 
25 c.c. of warm benzene, to which the same volume of petroleum 
,vas added. At this stage the purification was complicated by the 
fact that following closely on the slender, yellow crystals of the 
B-semicarbasone there appeared opaque nodules containing the 

isomeride. 

i' ml ,horqnlnom-a-sf.micarbaione is the substance described by 
Lapworth and Chapman (loc. cit.). It crystallises from alcohol in 
lustrous, colourless prisms, melting and evolving gas at 236°, after 
sintering and becoming yellow at- about 230°; it is much less 
readily soluble in organic media than the isomeride, and is insoluble 
in petroleum. A solution containing 0 3152 gram, made up to 
20 c.c. with methyl alcohol, gave a D 8°45' in a 2-dcm. tube, whence 
[ a j B 277 6 C '. As distinguished from the /5-compound, it dissolves 
immediately in dilute alkali, and 0'3344 gram in sufficient potassium 
hydroxide, made up to 25 c.c. with water, gave u D 8°55' in a 2-dcm. 
Ink, whence [a] D 233-3°; this remained constant during six days, 
and the semicarbazone precipitated from the solution by acetic 
acid was unchanged material. Nevertheless, on heating with 10 per 
cent, potassium hydroxide during three to four days, camphor was 
gradually produced. Cold concentrated sulphuric acid dissolves 
the a-semitarbazone, and gradually changes it to azocamphanone, 
which is precipitated on pouring the liquid into water; if, however, 
the, hot add is used, a certain amount of camphorquinone is 
produced. An estimation of the molecular weight in boiling 
chloroform gave 236 instead of 223. 

Camphorquinotie-fi-semicarbazonc crystallises in palp yellow 
prisms, melts at 147°, and is readily soluble in alcohol, acetone, 
ethyl acetate, chloroform, ether, or benzene, but dissolves only 
sparingly in hot water or boiling petroleum : • 


0-2328 gave 0 5037 C0 2 and 0 1539 H s O. C = 59-03; H = 7-66.' 
6'322o „ 54 8 c.c. N a at 25° and 754 mm. N = 18'79. 
c ii h i? 0 >N 3 requires 0 = 5919; H=7 62; N=1883 per cent. 

A solution containing 0 3152 gram, made up to 20 c c with 
methyl alcohol, gave a D 6°20' iu a 2-dcm. tube, whence °00-9° 
^ ^ the 

thrown l „ lTin“ “ ^ h °" eVer ' Ul ° Solid Subst “™ « 

immediately a^ Cent \ sodmm h . vdroxid e> there is produced 
fades owin'* i fi P ° W solution, the colour of which gradually 
the femnerV 0 ™^” ° f the o*ytriazine (see below). On 
the substance iL-T , the fu5ed ^ semi < ! arbazone to about 190°, 
We been produced™ 6 aEd *** asemi<:arbazo “e was found to 
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Conversion of the Semicarbaiones into the, Acetylhydra~ont,s 
The semicarbazones were separately heated with boiling acet j 
anhydride during one hour, the solid product obtained in eaet 
case, on pouring the liquid into water, being found to consist of 
mixture of the a- and /3-acelyl derivatives of the hydrazones Tt* 
transformation was not easy to establish experimentally because 
the relative solubility of the acetyl derivatives in alkali cxartl 
resembles that of the semicarbazones themselves, and as the melti ' 
points of the latter differ from those of the respective acetyl 
hydrazones by 3° only in each ease, the preliminary experiments led 
to the supposition that the semicarbazones are directly int er 
convertible by the action of the agent in question. 

The Isomeric Camphorquinonephetu/lcarbamylhydrazmus 

c:N'NH-co-nh-c 6 h 5 ‘ 

j U XX) 

These derivatives were prepared by three different methods. 

(1) Action of hot aniline on the a- and jS-semicarbazones, each 
of which gave both phenylcarbamylhydrazoncs. 

(2) Condensation of camphorquinone with phenylcarbamyl- 
hydrazidc, also yielding a mixture. 

(3) Interaction of phenylearbimide and the a- and jS-hydrazoncs, 
which led to the individual phenylcarbamylhydrazones, respectively. 

Ca rnyhonjtiino ne a-ph tnylairhamyllt ydraznn e . — Four grams of 
the a-semicarbazone were dissolved in 20 c.c. of aniline, and heated 
ten minutes at, the boiling point of the solvent, ammonia being 
liberated freely beforp this temperature was reached; the cooled 
liquid was diluted with its volume of alcohol, and poured into 
200 c.c. of 10 per cent, acetic acid at zero. The precipitated oil 
quickly hardened when scratched, and on dissolving the product 
in 80 c.c. of hot methyl alcohol, the a-phenylcarbamylhydrazore 
crystallised in thick, colourless plates, melting at 211°, whilst the 
isomeride remained dissolved: 

0-2494 gave 0 6096 CO, and 01656 H,0. C = 66’67; H=7-43. 
0-166O „ 20-3 c.c. N, at 24° and 7615 mm. N=13'75. 
C, 7 H 21 0,N 3 ,1CH 4 0 requires C=66 64 ; H = 7’30; N=1.T33 per cent. 

The transparent crystals became opaque in the steam-oven, owing 
to loss of crystal-alcohol : 

0-2462 gave 0'6158 CO, and 0 1546 H,0. C=68’23; H=7'03. 

C ]7 H 21 0,N 3 requires C = 68'23; H = 7'03 per cent. 
Ordinary solvents, excepting petroleum, dissolve the substance 
readily, hut, unlike the w-semicarbazoue, it is insoluble in cold 
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aqueous alkali hydroxide, although dissolving when heated, with 
development cl a yellow coloration. A solution containing 0'2207 
e ram, made ^ to 25 C ' C ' with chIorofo ™, gave a D 4°3' in a 2-dcm. 
tube, "hence [“]d 229 3°. An estimation of the molecular weight 
by depression of the melting point of benzene gave 327 instead 
of 299. 

Cmphorquuwne-P-phenylmrbomylhydratone .— From the mother 
liquor of the foregoing substance there gradually separated long, 
slender, silky needles, in which a few small crystals of the 
o-compotmd were embedded, and as the latter remained undissolved 
on rapidly warming the liquid, it was possible to isolate the 
^modification without much difficulty, the final recrystallisation 
being effected by adding petroleum to a solution of the needles in 
benzene. The substance is very pale yellow, and melts at 161° : 

0'2M2 gave 0'o34G C0 2 and 0 1372 ILO. C = 68'10; H = 7-17. 

0X062 „ 13 9 c.c. No at 24° and 754 mm. N= 14-55, 

C l; H 21 0oN 8 requires C = 68'23; H — 7‘03; N = 14'09 per cent. 


In all common media the solubility of the 0 phcnylearbamyl- 
hvdrazone scarcely differs from that of the isomeride, but the 
tendency to form supersaturated solutions is much greater. A 
solution containing 0 2128 gram, made up to 25 c.c. with chloro- 
form, gave o„ 3°16' in the 2-dcm. tube, whence [oJ„ 191-9°. 

As in the case of the /8-semiearbazonc, transformation into the 
a-modification was readily accomplished by heating the /3-pbenyl- 
earbamylhydrazone above its melting point; the clear liquid which 
had been carried to 200° remained vitreous on cooling, but imme- 
diately became crystalline on being scratched in presence of a small 
quantity of methyl alcohol. 


In preparing the phenylcarbainylhydrazones by tho foregoing 
method, it. was noticed that tho proportion of the two modifications 
depends on the duration of heating and on the temperature 
reached. Tins is explained by the fact that either is convertible 
in to the other isomeride by the action of hot aniline, each 
individual yielding an equilibrium mixture when a solution in that 
base is healed until the solvent boils; roughly speaking, the relation 
between the constituents of this mixture is' « = 2 ■ 1 

« f0r . Obtain i ng U ’ e P^^bamylhydrazones 

ramphorquinone h&lx “ a ? Uiaia * 5 ? rams of 
CiHj-NH'CO'NH-NH l l ^Tr ° f P ,,cr, -'' lcarl >^ylby(lrazide, 
heating the iiouid n’ ,'i * lj CX ' ° f bot nicth y 1 alcohol, and 

2 ' 8 grains of the o-phenvl e i" ate u'j tl1 dunn S a fcw minutes; 

whilst the mother ? 'f*? lh y drazone separated on cooling, 

d ^teri s u c Xi ° f tbis 

■ “ W( *' cs Uie 0 modification. 
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The third method is the most convenient when the hydrazou<s 
are available, because it leads to the individuals, and thus obviates 
the necessity of a tedious separation. The finely powdered 
a-bydrazeme (1'8 gram), suspended in 250 c.c. of boiling benzene 
iii which it was not completely soluble, was heated with 3 gr 3m ^ 
of phenylcarbimide on the water-bath during two hours, when the 
liquid did not deposit crystals on cooling. After distilling off the 
solvent until only 30 c.c. remained, twice this volume of petroleum 
was added, precipitating 2' 7 grams of a crystalline powder, readily 
identified with the a-phenylcarbamylhydraaone on recrystallisation. 
In preparing the ^-modification by this process, 09 gram of the 
0-hydrazonc, dissolved in 10 c.c. of benzene, whs treated with 0 7 
gram of phenylcarbimide, the mixture being left at the laboratory 
temperature, and after tbe lapse of twelve hours diluted with 
petroleum until pale yellow needles appeared ; after recrystallisation 
it melted at 161°, and did not depress the melting point of the 
6-phenylcarbamylhydrazone prepared by the other methods. 


Camphanc-onjtrianne , 








-Nf-r 

/GO 


C S H„<, 


c/ 


'N 

n 


C W C ’ 0H 


.Whilst the a scmicarbazone is dissolved immediately by aqueous 
alkali hydroxide, forming a permanent yellow solution, the 
/8-modification is transformed into the anhydride represented above, 
the conversion taking place at rates depending on the temperature. 

Camphorquinone-/8-seniiearbazone was covered with 10 parts of 
10 per cent, aqueous sodium hydroxide, and shaken at intervals 
during five hours, when the solid substance, at first coloured yellow 
by the agent, had passed into a colourless solution. After extraction 
with ether, dilute sulphuric acid was added until the initial pre- 
cipitate was redissolved, when the liquid was shaken eight times 
with ether ; the solvent deposited 85 per cent, of viscous residue, 
which quickly solidified. Itecrystallisation from warm benzene, to 
which petroleum was added, gave colourless, transparent pyramids, 
melting at 166—167°: 

0 2183 gave 0*5137 CO, and 0*1406 H,0. C=64*18; H=7*21. 

0*1950 „ 35-6 c.c. N 2 at 21° and 759 mm. N=20*75. 

CijUjjON, requires C = 64*39; H = 7*31; N = 20*49 per cent. 

The substance is somewhat readily soluble in warm water, and 
does not crystallise completely <3n cooling ; alcohol, ether, chloroform 
and benzene dissolve it readily, but it is insoluble in petroleum. It 
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not- reduce’ Fehling's solution, and when heated with 
inmoniacal silver oxide yields a voluminous, white precipitate, 
f" 1 lv soluble in ammonia. A solution in sodium carbonate is 
tronvly alkaline, and gives a transient violet precipitate with 
ferrous" sulphate, becoming bright green when excess is added ; 

salts produce an apple-green precipitate, also formed by 
Sel sulphate, excess of which yields a clear solution. The optical 
activity “I the oxytriazine and its derivatives is very much lower 
than (hat of the foregoing compounds of camphorquinone ; a solution 
containing O' 2855 gram, made up to 25 c.c. with chloroform, gave 

0=31' in a 2-dcm. tube, whence [o] n 22'6°. 

"tIic urcli/l derivative was readily formed on heating the oxy* 
triazine with acetic anhydride; after recrystallisation from a 
mixture of benzene and petroleum, it melted at 168 — 169°: 

0-1(65 gave 0 4096 CO, and 01127 H,0. C = 63'30; n = 7’14. 

C 13 H,AN 3 requires C = C316; Il = 6'88 per cent. 

The substance dissolves freely in cold benzene, chloroform, 
acetone, or methyl alcohol, but is less readily soluble in ethyl 
alcohol or ethyl acetate, from which it crystallises in lustrous, 
colourless needles. A solution containing 0'2444 gram, made up to 
20 c.c. with chloroform, gave a u 1°2' in a 2-dcm. tube, whence 
[a]„42'2°. 

The benzoyl derivative, prepared by the action of benzoyl chloride 
in pyridine solution and purified by precipitation from acetic acid, 
followed by recrystallisat ion from a mixture of benzene and 
petroleum, melted at 193 — 194°: 

0 2021 gave O'oloO CO, and 01108 11 , 0 . C = 69'51 ; H = 6'13. 

CsirAX requires C=69‘90; H=6'15 per cent. 

The compound is freely soluble in cold acetone or chloroform, 
but ethyl acetate, methyl alcohol, benzene, or ethyl alcohol dissolve 
it less readily, and it is very sparingly soluble in boiling petroleum. 
A solution containing 0 2808 gram, made up to 20 c.c. with chloro- 
form, gave only a D 0°13' in a 2-dcm. tube, whence [a] D 7'7°. 

Royal Coli.kuk of Suexck, London. 

South Kessixotos, S.W. 
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CCXXVT . — The Effect of Temperature on the 
Equilibrium 2C0 CO, + C. 

By Thomas Frhd Eric Rhead and Richard Vernon Wheeler 

The fact that carbon monoxide dissociates under the influence of 
heat, yielding carbon dioxide and carbon, or, in other words the 
fact that the reaction : 

CO_, + C-2CO 

is reversible, was discovered by H. Sainte-Claire Deville in 1864 
(Cum]}!, rend., 1864, 59 , 873; 1865, 60 , 317) by means of his 
" hot-cold ” tube. He was able to observe only a small degree of 
dissociation at a temperature a little lower than the melting point 
of silver, whilst at temperatures above 1000° none at all could 
be detected. 

Since it was assumed that the degree of dissociation of carbon 
monoxide, like that of carbon dioxide and steam, should increase 
with increased temperature, doubt was cast on Deville’s first experi- 
ments, and it was suggested that the formation of carbon dioxide 
and the deposition of carbon were due to the chemical action of 
the glaze of the porcelain tubes he employed. 

Iu 1863 Sir Lothian Bell (Jourii. Chem. Soc., 22 , 203), while 
studying the reactions taking place in the blast-furnace, found that 
such portions of the iron ore as had been subjected to the action 
of carbon monoxide at comparatively low temperatures in the upper 
part of the furnace were impregnated with carbon, presumably 
arising from the dissociation of the gas. He thereupon instituted 
laboratory experiments to determine the action of carbon monoxide 
on different oxides at different temperatures. 

As a result of these experiments, Bell was able to state that the 
reduced metal was as effective as the oxide in determining the 
decomposition of carbon monoxide, and he gave the equation of the 
reaction as being : 

2CO=CO.j + C. 

He also showed that the oxides of nickel and cobalt and the 
reduced metals acted in a similar manner to iron oxide and reduced 
iron. 

The influence of temperature on the amount of decomposition in 
a given time was also studied by Bell, comparative figures being 
obtained from the quantities of carbon deposited. This is well 
shown in the following series of experiments, in which carbon 
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■ i„ was passed slowly over reduced iron at different tem- 

monoxiuo r . , 

pcratures during six hours : 

,, 250“ 400" 500" 600° 800° 

drama per 100 gramsof iron 4 7 


95 


0'3 


i s thus apparent tl'.at a low temperature favours the decom- 
... a re sult which explains the failure of Deville and others 
P , evidence of dissociation at 1000°, and is in accordance with 
j ac( . (p a t the reaction 2C0 = C0 2 + C is exothermic. The heat 
of Reaction is shown by the following equations: 

/l) CO + O = C0 2 + CB'O Kg.C. units. 

(3). G +_0_- 00 + 29-0 „ 

Whence WO = CO„ + C + 39 0 „ 


Since the reaction is reversible, an equilibrium must be established 
■between (lie quantities of carbon dioxide and monoxide that can 
exist together in the presence of carbon; and, in accordance with 
vail! Iloff’s principle of mobile equilibrium, the quantity of carbon 
monoxide will be increased by lowering the temperature. 

The equilibrium at different temperatures has been studied by 
0. Boudouard (.1 »n. Chm. Phj 1001, [vii], 24 , 5 ), who has given 
figures for 650°, 800°, and 925°. 

°In studying the reaction 2CO-- >CO., + C, Boudouard made use 
of iron, nickel, and cobalt as catalysts. The finely divided metals 
were obtained by impregnating broken pumice with the nitrates and 
igniting, the oxides thus formed being afterwards heated in a 
stream of carbon monoxide until reduction was considered to be 


complete. 

For the experiments at temperatures below 700°, glass tubes, 
6 to 7 cm. long and l'o cm. in diameter, were used, the total volume 
of gas being from 12 to 15 c.c. Above 700°, a porcelain tube, 
40 cm. long and of 2'4 cm. internal diameter, was employed, the 
pumice containing tlio catalyst occupying t lie middle 10 cm. of the 
tube, and the remainder being packed with broken poreelain. 

The main results were as follow : 


Tcinpmtnre, 

Catalyst. 

Duration of beating. 

Carbon dioxide, 
jt-r cent. 

445’ 

iron 

6 hours 

100 

445 

nickel 

1 I tour 

100 

445 

cobalt 

1 ■> 

100 

650 

cobalt 

7 

61 

800 

nickel 

4 ” 

6 '7 

800 

cobalt 

4 „ 

«'5 


0 ,i 0rl . e ® x P erunent at 445°, using a very small quantity of iron 

obtainn red rr d by Carbon monoxide ) M catalyst, Boudouard 

c! a m I" Cent ’ ° f Caib ° n Per cent, of 

monoxide remaining after six hours' boating. 
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The reverse reaction, C0 2 +C — >2CO, was studied in a similar 
manner, but without the use of catalysts, purified wood charcoal 
being employed. The carbon was heated in an atmosphere of 
carbon dioxide in tubes sealed at one end, with the other end op en 
and bent so as to dip under mercury, the object being to avoid 
bursting of tlfc tubes due to increased pressure as the reaction 
proceeded. 

The results were as follow : 

Duration of heating, Carbon dioxide, 


Temperature. hours. per cent. 

650 ’ 9 62 4 

650 12 61 5 

800 0 6*7 

800 6 6-8 


In addition to tlie above, two experiments were made at 925°, in 
which a measured volume of carbon dioxide was passed in a slow 
stream through the heated charcoal, and the resulting gases bubbled 
through baryta water, the barium carbonate that was precipitated 
being afterwards weighed. Assuming that a single passage of the 
carbon dioxide over the heated charcoal was sufficient to establish 
equilibrium, Bcmlouard calculated from one experiment 3'3 per 
cent., and from the other 4 - 5 per cent., of carbon dioxide remaining 
in equilibrium with carbon monoxide over carbon at 925°. 

Boudonard’s experiments prove that the equilibrium ratio 
CO/CO s in contact with carbon is a function of temperature, and 
the results are in general agreement with the laws respecting 
equilibria in gaseous systems. 

R. Schenck and F. Zimmermann (Ber., 1903, 36, 1), while studying 
more particularly the order of the reactions taking place, have been 
able to prove that the oxides of iron, nickel, and cobalt are quite 
ineffective in determining the dissociation of carbon monoxide, and 
that it is only the reduced metals that act catalytically. This is in 
direct opposition to the views advanced by Boudouard. At the 
samotime Schenck and Zimmermann give results for the equilibrium 
at low temperatures (445° and 508°) that are entirely at variance 
with those of Boudouard. At 445° Boudouard regards the dis- 
sociation of carbon monoxide as complete; while Schenck and 
Zimmermann, using reduced iron as catalyst, obtained 52 '8 per 
cent, of carbon monoxide as tko quantity remaining in equilibrium 
at that temperature. It is interesting to note that this figure 
agrees fairly well with that obtained by Boudouard when using 
only a small quantity of iron as catalyst (a result which he discards), 
and it seems probable that in those experiments, otherwise 
inexplicable, in which he obtained complete decomposition of carbon 
monoxide, the oxides of the metals used as catalysis were incom- 
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reduced before the tubes were sealed, and that oxidation of 
■ rarbon monoxide took place. 

• w considered it desirable to determine the equilibrium ratio 
accurately and for a greater number of temperatures, avoiding 
T'use of catalysts, for Boudcmard's method of experiment did not 
‘ 6 ( 0 n3 to be calculator to givo very accurate results, and 

Venires were * n a o reeraent with those obtained by us during 
h course of an investigation on the mede of burning of carbon 
or^which ive are still engaged. 

The method we have adopted has been to circulate carbon 
dioxide continuously over purified wood charcoal packed in a 
rcelain tube, and heated in an electric resistance furnace. 

11 \\ r e have obtained in this manner the following figures for the 
• entaees of carbon dioxide and monoxide that are in equilibrium 
in the presence of excess of carbon at different temperatures : 

Carbon dioxide. Carbon monoxide. 

Per cent, bv volume. 


Temptrature. 

r 

— — - • 

A 

850 ' 

623 


93 77 

900 

2j22 


97*78 

950 

W2 


98*63 

1000 

059 


99*41 

1050 

0 37 


99-63 

1100 

0-15 


9985 

1200 

0 06 


99 94 


The percentages are calculated as those of the nitrogen-free gases. 
The gases usually contained from 1 to 2 per cent, of nitrogen. 

In Le Cliatelier's general formula for equilibrium in gaseous 
systems : 


500 


+(T 


■V) log, P + logo 


r*i.c . w i... 


£ — the total heat of the reaction at absolute temperature V. 

P = the prcssiiro in atmospheres. 

J and y « the number of molecules on the left- and on the right- 
hand side of the equation. 

r’j,... and n 2 , w' s ,.„ = the number of molecules of the different 
substances taking part in the reaction, index 1 meaning the initial and 
index 2 the final system. 

c i* aD( l c - 2 » c 'sf" =the concentrations of the different sub- 
stances, indices as above. 

In the system : 

2 CO ~ CO- + 0 

*i-2;a 1= l ; ,V l = 0; c' =0, 


If the system is i 


Md the 


expression 


in equilibrium at atmospheric pressure, 1, 


(V - A>g e />-0. 
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Assuming with Le Chatelier that the heat of reaction is constant 
and introducing its value (39'0 Kg.C. units), the equation then 
becomes : 


19,500 

r 


+ log e -L = k. 


The values for k calculated from our results are as follow : 


T. 

<*!• 

1123° 

0-9377 

1173 

0-9773 

1223 

0-9868 

1273 

0-9941 

1323 

09963 

1373 

0-998!) 

1473 

0-9991 


<V 

h 

0*0623 

20-01 

0-0222 

20-39 

0 0132 

20-21 

0 0059 

20*41 

0 0037 

20*32 

0-0015 

20-70 

0*0006 

20-65 


Experimental. 

The Equilibrium Furnace.— In designing the equilibrium furnace, 
the two chief considerations were («) the obtaining of a uniform 
temperature, and (h) the attainment of rapid cooling of the gases 
after they had left the zone of Reaction, in order to “fix'’ the 
equilibrium. Wo had, moreover, to recognise the fact that at 
temperatures above 1000° both porcelain and fused silica or quartz 
tubes, such as we intended to employ for the reaction vessel, become 
slightly porous to gases. 

The construction of the furnace, which was made for us by 
Messrs. C. W. Cook and Co., at the University Engineering Works, 
Manchester, is shown in Fig. 1. It consists essentially of a glazed 
Berlin porcelain tube, 51 cm. long and of 28 mm. external and 
20 nnn. internal diameter, wound with platinum wire, through which 
an electric current can be passed. The winding is arranged so as 
to give a uniform temperature throughout the central portion of 
12 cm., and is carried on either side close up to the gunmotal water- 
jackets, .7, being insulated from them by thin disks of porcelain. 
By winding the coils closer near each end than along the rest of 
the tube, we are able, when a fairly rapid stream of water is passing 
through the jackets, to obtain a sudden reduction in ’the temperature 
of the tube from 1000° in the central uniforih portion to 400° or 
less within a distance of 1‘5 c*tn., while the temperature falls to below 
150° within a distance of 5 cm. 

This result is not attained solely as the effect of water-cooling 
and increasing the length of resistance wire at the ends, but is in 
part due to the double-jacketing arrangement, A, winch is intended 
primarily to avoid any error due to porosity of the porcelain tube 
at high temperatures. A nickel tube, 22 cm. loug and of 7'1 cm. 
external and 5*7 cm. internal diameter, is fixed coaxially with the 
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porcelain tube, and through the annular space a slow stream of 
dry nitrogen is passed. The nitrogen, prepared by Hareourt’s 
method, enters under a slight pressure through the central tube S, 
and issues at C, C through wash-bottles containing concentrated 
sulphuric acid. The passing of this stream of dry nitrogen, in 
addition to ensuring that no oxygen or water vapour enters the 
porcelain tube if it becomes porous at high temperatures, causes a 
more uniform distribution of heat throughout the length of the 
furnace, an effect which is enhanced by the position of entrance of 
the gas. 

The furnace tubes are surrounded by a thick layer of kiesdguhi 
to prevent loss of heat by radiation, and the whole is encased in 
a jacket of sheet iron. 

The carbon used throughout this research has been wood charcoal 
purified by first digesting with concentrated hydrochloric acid (in 
a bolt-head flask fitted with a reflex condenser) to remove the ash; 
washing with distilled water; and subsequently heating at 1000° 
in a stream of dry chlorine, washing, heating in a stream of 
hydrogen, and finally in a vacuum at 1000° for forty-eight hours. 
It is crushed and sieved so as to pass through a 10-mesh sieve and 
remain on a ? 0-mesh, and about 6 grams are then loosely packed 
into a thin tu> of quartz, 12 cm. long and open at both ends, which 
slides easily into the porcelain tube. 

After the insertion of the quartz sheath containing the carbon, 
a plug of silica, 16 5 cm. long and T9 cm. in diameter with a hole 
3 mm. in diameter drilled through the centre, is introduced at each 
end These plugs serve to keep the carbon surface in position in 
the zone of constant temperature, but they are intended more 
especially to cause the stream of gases, after passing over the heated 
carbon, to pass rapidly out of the tube, and thus ensure that the 
equilibrium determined shall be that of the experimental tern- 
perature recorded. 

The Measurement of Temperature . — The temperatures are 
measured by means of a platinum and platinum-rhodium thermo- 
couple, and recorded by one of the Cambridge Scientific Instrument 
Company’s “ Thread-Recorders.” The couple is embedded in the 
middle of the carbon, the leads being insulated by thin quill tubing 
of quartz, and the whole enclosed in a sheath of thin quartz, which 
passes easily through the bore of the plug P. 

Some little difficulty was at first experienced in maintaining a 
constant temperature, owing to fluctuations in the voltage of the 
electric current supplied to the furnace. Since the experiments 
extended continuously over several days, or, in some cases, several 
weeks, personal attention was found to be impossible, and a means 
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1 , 8(1 to lit' devised of automatically regulating the voltage. The 
method finally employed, for the suggestion of which we are indebted 
to Mr. E. Muller, of the Cambridge Scientific Instrument Company, 

is as follows. 

phe voltage of the mam current is first cut down by the large 
resistance, R (Fig. 2), to within a small margin of that required to 
obtain the experimental temperature in the furnace. It then passes 
through the Nemst lamp steadying resistances, N y of which a 
sufficient number are arranged in parallel to allow the requisite 
quantify of current to pass round the circuit. These steadying 
resistances take as their normal current. 1 ampere at 15 volts, whilst 
the furnace, when hot, takes about 3 amperes. The exact number 
that are required to ensure perfect regulation and automatic adjust- 
ment of the voltage across the furnace terminals depends on the 
experimental temperature employed; there must be a sufficient 

Fio. 2. 



number to ensure that the spirals of fine iron wire within the 
exhausted globes of each shall glow a dull red without becoming 
overheated ; for they depend for their action on the change in 
electrical resistance that occurs in iron wiro at a temperature of 
about 775°. 

After passing through the Nernst lamp resistances, the current 
IS divided, part going through the furnace, and part through the 
slumt, S, containing a rheostat. About equal quantities of current 
pass through the furnace and the shunt. The final adjustment of 
He voltage across the furnace to that required to obtain a given 
temperature is made by means of the rheostat in the shunt, the 
era ion of which does not interfere with the main current, since 
TV * ? P “ SeS thr0Ugh tLe Nernst lam P resistances. * 
tenuiM-A? 6 °? 1135 P rov . e< ^ em ' ne ntly satisfactory, the experimental 

continue,’ 1 ? a™® maintaill ed without any serious fluctuations 

continuously during several weeks. 

V M- XCV1I 
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General Arrangement of Apparatus.— The reacting gases are 
circulated without interruption over the heated carton until 
equilibrium is attained.. The general form of the circulation 
apparatus is that designed by one of us in conjunction with 
\V. A. Bone for the investigation of the slow combustion of hydro, 
carbons (Trans., 1903, 83, 1074). 

The porcelain tube containing the carbon carries a ground glass 
joint at each end held firmly in position by strong springs. These 
joints make connexion on either side, through the mercury-cup 
taps T, T' (Fig. 1), with the cylindrical vessels C, C', each of 
200 c.c. capacity. These vessels mainly determine the capacitv of 
the apparatus, and are cylindrical in form in order to allow 0 f 
being heated to drive off any traces of gas that may have a tendency 
to stick to the glass. 

On the right-hand side, connexion is made, through the calcium 
chloride drying-tube D, to the head of the Sprengel pump S. On 
the left is fused a long tube of wide bore, which passes horizontally 
across the front of the furnace and is then bent downwards at right 
angles, forming a manomctric tube, which stands over the delivery- 
tube of the Sprengel pump in the mercury trough .1/. A short 
T-piece near the left hand cylinder, closed by a mercury-cup tap, 
serves for the introduction of the gas. 

With the exception of the ground joint connexions to the porcelain 
tube, the apparatus is of fused glass throughout. 

The gases are drawn, by means of the automatic Sprengel pump, 
through the. furnace, and delivered under mercury in the trough .1/ 
into the manometric tube 71, whence they return along the horizontal 
tube H to the cylinder C, and are again drawn forward through the 
furnace. The automatic Sprengel pump, the general construction 
of which is described in the paper referred to above ( loo . A, 
p. 1079), is actuated by suction produced by a double-acting Geryk 
pump driven by an electric motor, and is so arranged that the head 
of mercury in the reservoir S allows of the gases being circulated at 
atmospheric pressure. 

The total volume of the apparatus, measured at 0°, is 570 c.c.; 
that of the packed porcelain tube 96 c.c. 

The Gas Analyses. — The carbou dioxide was prepared by dropping 
boiled concentrated sulphuric acid from a separating funnel into a 
boiled solution of sodium carbonate contained in an Erlenmeyer 
flask. The gas evolved was passed through two sulphuric aciu 
worms, and collected in a glass gas-holder containing concentrated 
sulphuric acid, over which it was stored for two weeks before being 
used for an experiment. 

The carbon monoxide was prepared from sodium formate, made 
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■ n to a stiff paste with distilled water, by the action of concentrated 
sulphuric acid. It was washed through two worms containing 
Sl tassiunr hydroxide solution, and stored over sulphuric acid in 
flie fame manner as the carbon dioxide. 

The ga® 3 remttwitig aflet an experiment were analysed volu- 
met rically in a Bone and Wheeler gas analysis apparatus over 
mercury, from 200 to 300 measures of gas being taken for an 
aualvsis. Carbon dioxide was estimated by absorption with as small 
» quantity of aqueous potassium hydroxide as possible, or when 
oulv small quantities were present, by absorption with a concentrated 
solution of barium hydroxide. Carbon monoxide was absorbed by 
an ammoiiiaeal solution of cuprous chloride, prepared by passing 
ammonia gas into distilled water containing the freshly precipitated 
cuprous chloride in suspension until the latter was dissolved. A 
little ammonium chloride was added to the solution as thus prepared 
to reduce the tension of ammonia vapour. The gas was treated 
twice with small quantities of this solution, and afterwards washed 
with dilute sulphuric acid. 

Any residue (which never amounted to more than 2 per cent, 
of the total gas) was afterwards exploded with a measured volume 
of air and oxygen, to which a few c.c. of pure electrolytic gas were 
added. Any contraction in volume after explosion, or after 
absorption with potassium hydroxide, was then determined. A 
trace of hydrogen due to insufficient drying of the gases, or to 
moisture in the circulation apparatus, was detected in several 
experiments the results of which were discarded. 

Method of Conducting an Experiment. — The apparatus having 
been thoroughly exhausted, the glass being hc-ated in a large blow- 
pipe flame to drive off the last traces of air, the carbon dioxide 


(“>' monoxide) is introduced in such quantity that when the reaction 
is complete the gases shall be as nearly as possible at atmospheric 
pressure. As a preliminary to a series of experiments, a certain 
quantity of carbon dioxide is introduced to the carbon heated to 
KlOO 0 and allowed to circulate for several days. The resulting gases 
are then pumped out, and the furnace brought to the experimental 
temperature. This preliminary treatment serves to remove any 
tiaccs of water-vapour that still remain in the apparatus; it was 
in e gases resulting from such experiments that we were able to 
detect traces of hydrogen. 

In the experiments proper the gases are allowed to circulate for 
St 1,0Urs after volume, as indicated by a scale fixed 

t £; srs? tub :t haa ceased chan ^' The 

-'*dr“ ;l;r the rest of the a pp aratus ' - m p‘- 


7 d 2 
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Results of Experiments. 

The results of our experiments can best be expressed in tabular 


form as follow: 


Experiment 


Duration ofheatinj 

number. 

Temperature. 

hours. 

E 11 

850° 

240 

E 9 

900 

180 

E 16 

950 

144 

E 4 

1000 

48 

E 18 

1050 

48 

E 5 

1100 

48 

E 6 

1200 

48 


Composition of resulting 
gases (calculated as' 
nitrogen-free mixture). 

C0 2 . CO. 

S’23 93 /7 

2-22 97 75 

1'32 9S'6S 

0’59 99 11 

0’37 99-63 

015 99-85 

0-06 99 91 


In addition, we have made two attempts to attain equilibrium at 
a temperature of 800° with the circulation apparatus, but have 
abandoned the experiments after they had continued for six weeks 
without showing signs of coming to a conclusion, 20 per cent, of 
carbon dioxide still remaining after that time. 

Boudouard, in the reduction of carbon dioxide by wood charcoal 
without the presence of a catalyst, states that equilibrium was 
attained in his experiments after six hours’ heating at 800° and 
after twelve hours' heating at 650°, the percentages of carbon 
dioxide remaining in equilibrium being 6'3 and 61’5 per cent, 
respectively at the two temperatures. The volume of his apparatus 
was only from 12 to 15 c.e. as against our 570 c.c., but we do not 
think that this fact is sufficient to explain the marked discrepancy 
between our results, since we used a correspondingly larger quantity 


of carbon surface. In another series of experiments that we ace 
making on the rate of reduction of carbon dioxide by wood charcoal 
at different temperatures, we have been unable to obtain a dis- 
appearance of carbon dioxide of more than 0'7 per cent, after 
122 hours’ heating at 700°. 

Alt our experiments recorded above have been made starting 
with an initial concentration of 100 per cent, carbon dioxide; for 
the rate at which the reverse reaction proceeds was too slow to 
enable us to attain equilibrium in a reasonable time without tie 
presence of a catalyst, the use of which we wished to avoid. 

The relative rates of the two reactions during the initial stages 
are well shown in the experiments recorded belaw. A temperature 
of 850° was chosen as being that at which the reduction of carbon 
dioxide by carbon was fairly rapid, and the dissociation of carbon 
monoxide readily appreciable. 

The rates of the reactions are calculated, by means of the relation 
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from tie partial P ressure . s (concentrations) of the carbon dioxide at 
different time intervals in experiment R 13, and from the partial 
pressures of tlm carbon monoxide in experiment R 15 : 

Experiment R 13. 

C0 2 +C=2C0. Temperature 850°. 


Time. 

(Uuit = l hour), 
o 

P. at 0°. 

Pco 2 . 

toj. 

258-6 

257-6 



1 

292-3 

224 9 

0-0590 


317-8 

199-4 

0-0555 

4 

356-3 

160 9 

0 0511 

6 

389-0 

128-2 

0-0505 

S 

415-8 

101-4 

0-0506 

12 

439-5 

777 

0-0434 


Experiment R 15. 


2CO 

=co 2 +c. 

Temperature 

850°. 

Time, 

(Unit— 1 hour). 

P. at 0 s . 

Pc o. 

A'CO. 

0 

463-0 

453 7 

— 

24 

459 2 

446 1 

0 "00030 

48 

453-9 

435-5 

0 00037 

72 

452-1 

431-9 

0-00030 

98 

448 0 

423-7 

0-00031 

120 

447-2 

422 1 

0-00026 


It will thus be seen that the reduction of carbon dioxide by 
nr bon takes place at 850° at a speed 166 times as great as the 
dissociation of carbon monoxide at tho same temperature. 

Wo may incidentally draw attention to the fact that the good 

agreement of the constant k, calculated from the expression 'log— 

for a nniinoleeular reaction, points to both reactions being' 
essentially surface phenomena; the rate of reduction of carbon 
dioxide and the rate of dissociation of carhop monoxide both varying 
directly with the partial pressure of the gas. It is our intention 
to discuss this question more fully when we have concluded a 
ware 1 , on winch we are at present engaged, on the relative rates 
reaction between carbon dioxide, carbon monoxide, oxygen and 
carbon at different temperatures. >8 ’ and 

C T Xi ° n Wlth th6 

on coal-dust H J i ' “ ng Assoclation »' Great Britain 

of the influence ofmL araextendln g * to the investigation 
pressure on the equilibrium ratio. 

ALTorrs. 
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CCXXVII. The Morphotropic Relationships betu'm, 

Silicon and Carbon Compounds of Corresponding 
Compositions. 

By George Jerusalem. 

Carhon occupies an altogether unique position amongst the elements 
in crystallographic as well as in chemical respects; although large 
numbers of compounds of the elements of group IV of the periodic 
classification have been crystallographieally examined, no case has 
been yet observed in which a carbon atom is isomorphously replaced 
by one atom of any other element. It is true that both carbon 
tetraiodide and silicon tetraiodide crystallise in the cubic system, 
but, since the crystal class is known in neither case, the information 
requisite for deciding as to whether these two compounds are iso- 
morphous is lacking. Isomorphism might be expected as between 
the metallic carbonates and metasilicates, but although comparison 
is possible in a number of cases, no instance is on record in which 
silicon replaces carbon without profound modification of the 
crystalline form ; thus lithium carbonate, Li»C0 3 , is monosymmetric 
with a: h: c — 1*672: 1: 1*244, 0 = 114°25' (Mallard, Ztiltth. 
Kri/st. Min., 1894, 23 , 483), whilst lithium metasilicate, LhSiOj, 
is rhombohcdral with a: c — 1: 0 6681 (Friedel, Zeilsch. Kryst. 
Min., 1903, 37 , 204). Comparison of the crystalline forms exhibited 
by the carbonates of the bivalent, metals with those of the 
compounds CaSi0 3 , MgCa(Si0 3 ) 2 , MgSi0 3l MnSi0 3 , MgTiOj, 
MnTiO s , and FcTi0 3 , fails to reveal any isomorphous relationship 
between the carbonates and the latter compounds. Further, the 
observation that carborundum, CSi, is a stable substance dissimilar 
in crystalline form from, either component element does not favour 
the view that the two elements are isomorphous. 

Whilst a considerable amount of evidence, such as the above, 
indicates that carbon is crystallographieally quite unique, it is 
noteworthy that ample evidence is available to show that silicon is 
displaceable by many bivalent elements without considerable, change 
in crystalline form. 

From a discussion of the crystal data available for carbon and 
silicon compounds, Barlow and Pope have been led to attribute 
the crystallographic — and also chemical — dissimilarity to a difference 
in the fundamental valencies of these two elements (Trans., 1998, 
93 ,- 1554) ; carbon thus stands alone as the only element exhibiting 
the fundamental valency of four, whilst silicon and many other 
elements are fundamental^ bivalent. Owing to the comparative 
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,vlth which, during the last few years, it has become possible 
C,SC -hibit- the relation between chemical constitution and crystalline 
(° eX the question of the relative fundamental valencies of silicon 
° r . .1.,.,, lias become one of great importance; the work described 
: waa undertaken as a step towards the solution 


in the present paper 
, the problem involved. 

V study of the cr y sta ' data aIrea -dy available for corresponding 
sljeon and carbon compounds indicates clearly that the two elements 
exercise such different morphotropic effects that few positive results 
could l' e hopefully anticipated unless some condition, hitherto 
considered, were introduced for the purpose of accentuating such 
■stallograpbic similarity of function as may existr between silicon 
and carbon. The directing condition, thus indicated as desirable, 
s found in He rule discovered empirically by Tscbertnak ( Tsch . 
\lh Mitt; 1903 , 22 , 393; Ann. Reports, 1908, 5, 263) that, in 
tie crystalline form of a compound substance, the principal axes of 
symmetry tend to express numerically the atomic composition of 
(iie molecule; thus, if three similar atoms are present with others 
in (lie molecule of a particular substance, the crystalline form of 
the compound will, in the majority of cases, include a three-fold 
axis of symmetry. Since crystal structures are now regarded as 
close-packed assemblages of atomic domains, a compound containing 
a identically located atoms, or groups of atoms, in the molecule 
would tend to exhibit a particular element of symmetry displaying 
an n-foH repetition; Tschcrmak's empirical rule lias thus now 
acquired theoretical significance and, simultaneously, a concrete 
meaning. The rule may be conveniently applied to the purpose of 
accentuating any possible morphotropic relationship between two 
elements a and b, by preparing two substances containing in the 
molecule three large atomic groups or radicles associated with an 
« and h atom, respectively, of a unique kind; any morphotropy 
exhibited as between a and b should then be easily traced bv 
goniometric examination. 

This particular development of the new mode of regarding crystal 
.-tincture is applied in the present paper to the examination of 
U'ibenzyl and triphenyl derivatives of silieol and carbine!; the 
introduction of three benzyl or phenyl groups into the molecule is. 
of course, intended to secure the presence of a trigonal axis of 
‘. mmetry and to ensure that the silicon and carbon analogues shall 

toarny great extent exhibit identical marshalling of their com- 
ponent atoms. s 

TribcnzyhUicnl, (C c H 5 -CH„) 3 Sr01I. 

K™Z Ply f tks substance was kindly provided by Prof. P. 8. 
g> an incited at 106°, as stated by Dilthey (Her., 1905, 
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38, 4136). On slow evaporation of its solution in a mixture of 
chloroform and petroleum boiling at 70°, it was obtained in 5ma jj 
lustrous crystals suitable for measurement; the form {001} i s ^ 
largest, and {100}, {101}, and {111}, although smaller, are Ve ll 
developed. The pyramid, {122}, is always very small but quite 
brilliant; no distinct cleavage was observed, but, as the faces of 
{111} are always much larger at one end of the c-axis, and as the 
faces of {122} are only observed at the same end of this axis the 
substance is probably hemimorphous. No confirmation of the herai 
morphism was obtained by the study of the etch-figures produced 
by the action of alcohol on faces of the form {001}. 

Crystalline f<ftm; Orthorhombic. 

a: b: c = 1*7214: 1: 2*1384. 

Forms observed: {100}, {001}, {101}, {111}, and {122}. 

The following angular measurements were obtained: 


Angles. 

Number of 
observations. 

Limits. 

Mean. 

Calculated. 

Ill : 111 

16 

55° 2' — 55 n 49' 

55‘30'20" 

_ 

111 : 111 

14 

43 46 —44 15 

44 1 50 



111 : 100 

33 

61 31 —62 54 

62 13 0 

62*14 50" 

101 : 001 

13 

50 50 -51 35 

51 13 30 

51 10 0 

001 : 122 

4 

65 31 —66 6 

65 53 0 

G5 4S 50 

101 : 100 

9 

38 26 —39 6 

38 47 0 

3S50 0 

122 : 122 

1 

48 23 

48 23 0 

48 22 20 

111 : 001 

0 

67 43 —68 17 

68 1 50 

67 59 0 

101 : 111 

4 

53 16 —53 27 

53 19 10 

53 17 10 

100 : 122 

10 

74 51 -75 20 

75 7 50 

75 15 30 


It is very interesting to note that, although the substance does 
not exhibit a trigonal axis of symmetry as would be anticipated 
from Tschermak’s empirical rule, it possesses a pseudo-trigonal axis, 
as would be expected from the interpretation of the rule and the 
molecular composition in accordance with Bartow and Popes 
method. Thus, a crystal presenting trigonal symmetry, referred to 
rectangular axes, would exhibit as one axial ratio the value 
1 : V3 = 1 : 1'7321, whilst an almost identical ratio, b : <z = l : 1*7214, 
is actually observed on the crystals of tribenzylsilicol ; the pseudo- 
trigonal nature of the crystal structure is thus apparent. It will 
be seen later that all the substances described below, in which 
three large groups are present in the molecular complex, conform 
to the same rule, and betray the presence of a trigonal or a pseudo- 
trigonal axis, with the possible exception of triphenylsilicol, of 
which the low crystal symmetry would naturally obscure the pseudo- 
trigonal character. 

Taking the valency volume of silicon as two, that of tribenzyl- 
silicol is TU = 110, and the equivalence parameters are obtained as: 
y: 2=5*3418: 3*1032: 6 6358, 
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rpi tr . density of tbe crystalline substance was determined by 
r tecrs' Soating method in barium mercuri-iodide solution as 
J-J-17T2, whence the molecular volume, J7=270'66; tbe quotient, 
fl_nir=2'!605, and the molecular distance ratios are calculated 

x : : o>= 7 2116 : 4-1894 : 8-9586. 


fribemylcarb inol, (C 0 H 5 -CH 2 ) 3 C • OH . 

This substance was prepared by the method given by Klages and 
Heilmann {per., 1904, 37, 1456), and was obtained in crystals 
suitable for goniometric measurement by spontaneous evaporation 
0 J its solution in a mixture of chloroform and petroleum. The 
crystals so closely resemble those of the preceding compound that 
no separate description is necessary. 

Crystalline system : Orthorhombic. 

Ij : (=1-7166 : 1 : 2*1574. 

Forms observed : {100}, {001}, {101}, {111}, and {122}. 

The following angular measurements were obtained : 


Angles. 

X umber of 
observations. 

Limits. 

Moan. 

Calculated 

100 : 111 

26 

61 4 52' — 62°20 / 

62° 8'50" 



001 : 111 

22 

68 0 -68 17 

63 9 20 



001 : 101 

10 

51 18 —51 37 

51 26 50 

5 T 28' 10" 

100 : 101 

13 

38 21 38 44 

38 32 50 

38 31 50 

111 : 111 

12 

55 32 —55 51 

55 37 10 

55 42 20 

111 : ni' 

13 

43 31 -44 1 

43 40 20 

43 41 20 

111:111 

16 

53 9 —53 36 

53 20 50 

53 1!) 30 

100 : 122 

12 

74 51 -75 26 

75 9 40 

75 12 0 

001 : 122 

6 

65 57 —66 7 

66 2 10 

65 59 20 


The development of the faces indicates hemimorphous develop- 
ment as in (he case of the corresponding silicol ; the etch-figures 
obtained do cot reveal hemimorphism. The axial ratios calculated 
show that the substance is very closely related morphotropically 
to the corresponding silicol, and the present observations constitute 
the first published evidence of morphotropy as between these two 
elements. The equivalent parameters are calculated as: 

*‘-r- —5-3482: 3T156: 6-7215, with 71" = 112. 

The density of the crystals was determined as <7 = 1-1869, whence 

MIoT tu ™ 1Ume ’ r = 258 "' tire quotient, R = V!W = 

- ■ lhe molecular distance ratios are therefore : 

X^: <o = 7 0724: 4-1 200: 8 8885. 


Tnbenzylmethyl Chloride, (C 6 H 5 -CH 2 ) 3 CCI. 

ftmtsh arT oqm are< !i ^ i . 1116 method S iven b . v Sohmerdt 
1 ’ d0 ’ 39 °)> “d exhibited the properties described 
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by him; it separates from its acetone solution in very small but 
quite brilliant rhombohedron-shaped crystals. 

Crystalline system : Rhombohedral. Trapezohedral-tetartohedral 
class. 

a: c = l: 0 3700. _ 

Forms observed : {2110} and {1011}. 

The following angular measurements were obtained : 

Number of 

Angles. Observations. Limits. Mean. Calculated 

2110 : 1011 41 70° O'— 70°22' 70° 6'20" _ 

1011 : Olll 18 39 34 —40 0 39 49 20 39°4?'2Q' 

The evidence that the crystals belong to the trapezohedral- 
tetarlohedral class represented by quartz and cinnabar is, first, that 
the alternate faces of the form {2110} are very different in size, 
and, secondly, that the etch-figures produced on these faces by the 
action of benzene are asymmetric with respect to the hexagonal 
planes of symmetry normal to the faces. A good cleavage is 
observed parallel to the form {2110}. 

In order that the crystal form may be compared -with those of 
the preceding compounds, it must first be stated with respect to tie 
alternative hexagonal system and then referred to rectangular axes 
and the value, eja, multiplied by five; the axial ratios are thus 
obtained in the form : 

a: h: e=l'7321: 1: 2' 1364, and the equivalence parameters as: 
x: y. z = 5’36D6: 3 0977: 6'61S0, with 1F = 110. 

The use of the factor five in the multiplication of the ratio f/ti 
is naturally justified by the very close similarity which the 
equivalence parameters of the three above substances exhibit after 
the multiplication has been performed in the case of tribenzylmethyl 
chloride. 

Triphenylsilicol, (C 6 H 5 ).,Si'OH. 

Triplienylsilicol was prepared by Dilthey and Eduardoff’s method 
( Her., 1904 , 37, 1110), and showed the properties described by 
these authors; the best, crystals were obtained from solutions in 
mixtures of chloroform and petroleum, but even these were poor, 
and scarcely suitable for goniometric examination. The forms 
{100}, {010}, and {001} show the largest faces, and are about 
equally well developed; {111} and {111} are very poorly developed, 
and unsatisfactory in character. 

Crystalline system : Anorthic. 

a: b: C=2T44: 1: 1331, a = 59°30', J3 = 113°29', y = 84°ll'. 
Forms observed : {100}, {010}, {001}, {111}, and {ill}- 
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The following angular measurements were obtained: 


Number of 


Angles. 

observations. 

58' 

Limit*. 

1 

Wean. 

Calculated. 

100 : 

001 

16 

’ r 

-58°48' 

58' 

’20' 

'50" 


100 

010 

8 

67 

5 

—67 46 

67 

25 

0 


001 : 

010 

10 

52 

50 

—53 29 

53 

6 

10 


100 • 

ill 

9 

64 

10 

-34 47 

64 

29 

30 


Ill 

001 

9 

90 

38- 

-91 18 

90 

57 

40 



111 

010 

7 

41 

0 ■ 

-41 58 

41 

39 

10 

42' 10’ 20" 

111 

001 

5 

61 

56 

—62 38 

62 

19 

0 

62 19 40 

111 

010 

4 

68 

22 

-68 53 

G8 

36 

30 

69 2 20 

111 

100 

2 

58 

57 ■ 

-59 24 

59 

10 

30 

59 46 30 


The density of the crystals was observed as d = 1 • 1 777, so that the 
molecular volume, F=234'83; the quotient, R = V/TF = 2 , 5525 
No morphotropic relationship is immediately obvious between this 
and the previously described substances, and, since triphenylsilicol 
belongs to the anorthic system, the symmetry affords no indication 
as to the way in which a morphotropic relationship is to he sought; 
further, the ratio, VjW, is considerably larger than in the other 
cases referred to. It is consequently to be concluded that this 
silicol does not fall into line with the series now under discussion. 


Triphemjlcarbinol, (C s H 5 ) 8 C-OH. 


This substance has already been crystallographically examined 
by Groth (Zeilsck Kryst. il in., 1881, 5, 479;, who found it to be 
rhombohedral with a: e=l : 0 6984. Measurable crystals were 
obtained from benzene solution, and these showed only the forms 

(1011) and (1120). 

Crystalline system: Rhombohedral. a : c = 1 : 0’6975. 

The following angular measurements were obtained : 


jumibei ot 

_An£l«'S L Observations. Limits. 

JIO : 1011 13 5G‘46' — 57 19' 

1011 : 0111 5 65 35 —68 5 


M<an. 
57 ’ 5 ' 40 '' 
65 4 7 i'0 


Calculated. 

65 5 48'40" 


111 order to render the crystal form comparable with those of the 
Iibenzyl compounds described above, the ratio e/a must be multi- 

lull ■ 5 ” i ? e 31111 referred to a rectangular system of axes. The 
following ratios are thus obtained : 

a-b \ c = V732l : 1 : 2 0925. 

r:y: *=5T271: 2-9G01 : 6 1939; IT = 94. 

^^V^ C ^nI« det T5 ,ed “ rf=H884> 80 that 
2 ' 3289 - ThemotecnWdili^ Je qU ° tlent ' 

The V .] X : <l> ■ « = 67960 : 3 9236 : 8-2100. 

' Va ^ fW S 18 Sli ^ t, y § reat er than that for tribenzylcarbinol, 
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namely, 2'3124; this ia in accordance with the indications obtained 
in the case of the picrates and styphnates. Aniline picrate gi Tes 
an Jt value of 2’464, slightly greater than 2 433, the value for 
benzylamine picrate (Jerusalem. Trans., 1909, 95, 1290). 

For comparison with the above substance* the following crystalline 
forms may be quoted. Triphenylmethane is described as ortho- 
rhombic by Hintze with a:b: c=0'6716: 1: 0'5867 ( Zeitsch . 
Kryrt. Min., 1884, 9, 546) ; on interchanging a and b, and multiply, 
ing the resulting value of cjb by two, the axial ratios become: 
a: b: c = l'7495: 1: 2'0528. 

w-Bromotriphenylnietliauc, I’h-CBr, was found to he hexagonal 
by Hintze (/or. rii.) with the value n: c = l : 0‘7843; on stating this 
ratio in the alternative hexagonal form as a : c = l : 0 6792, multiply, 
ing eja by three, and referring the ratio to rectangular axes, the 
values are obtained as : 

a: b: c = T7321: 1: 2 0376. 

Triphenylacetic acid is monosymmetric (Groth, Zeitsch. Krysl. 
Min., 1881, 5, 483), and the axial ratios can he stated in the form 
a:h: e=0'564G: 1: O'GIOI, J3 = 90°12 / 30 ,/ (Barlow and Pope, 
Trans., 1906, 89, 1719). On treating these axial ratios in the 
manner adopted with triphenylmethane, namely, multiplying c/i 
by two, and then interchanging a and b, the values become: 
a: b : 1*7712 : 1 : 2 1824, a = 90°12'30". 

Tlio additive compound of triphenylmethane and benzene, 
(C'liTT ,) s CH,C 6 H c , is rhombohedral with a: e = l: 2’6565 (Hintze, 
loe. cit.); by referring this ratio to rectangular axes it becomes: 
a: b: r — 1-7321 ; 1: 25565. 

A consideration of the axial ratios, molecular distance ratios, and 
equivalence parameters for the above substances shows, first, that 
although the inorphotropic relationships are distinctly evident in 
the axial ratios, they are much more completely expressed by the 
equivalence parameters. Secondly, it is obvious that the molecular 
distance ratios, although not greatly dissimilar in the instances in 
which they have been determined, differ much more amongst them- 
selves than do the equivalence parameters; the degree with which 
they correspond is, in fact., measured in the main by the degree 
of approximation of the respective values of R = VjW. In this, 
as in the majority of other cases, the molecular distance ratios lend 
themselves less fruitfully to the discussion of morphotropic relation- 
s ips than do the equivalence parameters; the morpbotropy must 
therefore be considered merely in the light of the equivalence 
parameters, and the axial ratios and molecular distance ratios may 
be disregarded. 
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'flic following 


table states the equivalence parameters of 411 the 


s ubsta" ces 


dealt with above, calculated from the sets of axial ratios 


at | 0 pted. l n the case °f tribenzylsilicol, it is convenient to 
“ na the equivalence parameters in accordance with the alternatives 

£tSi-3 and 4: . 


l tr, lT 5 ( :H s ) 3 Si-0H 
I' ',11 -CH.bSi-OH 

S ic ih-ciLijC'On 
jJfH s 'Ciy S CCl 

>, (C ID/hOH 
i f ll:i,CH 

7 (('„n-,v :1Jr 

s' iLVH 5 '^ ,(:0 2 H r 

9. .cjW’JM'oU. 


5-3418 : 3-1032 : 6 6358 
5-3740 : 3-1219 : 6*6758 
5-3482 : 3 1156 : 6 7215 
5-3656 : 3 ’0977 : 6-6180 
5 1271 : 2-9601 : 6 '1935 
5-1572 : 2-9479 : 6-0515 . 
5-1358 : 2-9651 : 6'0416 
5-2384 : 2-9576 : 6‘454o 
5-2314 : 3-0203 : 7*7213 


;k=ho 

) V = 112 
/r=ii2 
/T=110 
ir= 94 
ir~ 92 
rr= 92 
/r-loo 
/r=i 22 


Si = 2 
Si -i 


Considering the parameters 2 and 3, calculated on the basis that 
•ilicOLi anti carbon both exhibit the fundamental valency 4, it is 
noticed that in passing from the silicol to the carbinol, the ir-value 
diminishes by about one-half per cent., whilst the z-value increases 
1,V rather a larger fraction. If crystal structure is to be regarded 
8 s » question of close-packing, it is difficult to conceive that in 
the la.™ tribenzylsilicol molecule the displacement of the silicon 
tv a carbon atom of approximately the same valency volume four 
can lead, without change of symmetry, to such a notable change 
in dimensions of the packed structure ; it seems thus indicated that 
carbon and silicon have not the same fundamental valency of four. 

On considering next the values 1 and 3, calculated on the basis 
of Si=2 and C =4, it is seen that the differences for x and y are 
small, and that, practically the whole weight of the displacement of 


//. 


2 and 

3 

Differences 

0 0258 

0-0063 

0 0457 

1 •, 

3 

n 

0 0061 

0-0124 

0 0857 

3 „ 

4 


0-0174 

0-0179 

0 1035 

g 

f» 


0-2211 

0-1555 

0T-2S0 

5 

6 

t 

0 0301 

0-0122 

0-1120 

5 >j 

7 


0-0087 

0-0050 

0-15:9 

5 ,, 

8 


0 1113 

0 0025 

0-1519 

6 

9 

„ 

0-0742 

0-0724 

0-6698 


silicon by carbon falls on the z-parameter, which thus changes by 
nearly 2 per cent.; this is in complete agreement with what would 
be anticipated by an increase of volume of one constituent atomic 
domain from 2 to 4. Such a substitution, provided that the 
mechanical operation of Tschermak's mle conserves the marshalling, 
could well lead to the expansion of the assemblage in one of the 
^ree rectangular directions of principal symmetry. An identical 
^ ect * S} * n observed in operation in other cases, notably in 
*ie/ aSSa -’ e ‘/ r0ai tribenz y Icar binol to tribenzylmethyl chloride, 
e a similar change of valency volume by two units occurs as 
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the result of the displacement of the hydroxyl group by the chlorine 
atom ; here agaiu small changes occur in the values of two diraen- 
sions, x and '/, and most of the weight of the substitution is thrown 
on to the third or z-parameter, which alters by about 1'5 per cent 
These considerations suggest that silicon and carhon have not 
the same fundamental valency, but that, whilst that of carbon i 3 
four, that of silicon is two. The available evidence is, however 
not sufficient in amount to enable such a decision to be arrived at 
with certainty, but it must be concluded that the quantitative 
evidence, just as. in the case of the hnmite series, points to the 
value of 2 rather than 4 as representing the fundamental valency 
of silicon. 

The table of differences quoted makes it clear that the passage 
from tribenzylcarbinol to triphenylcarbinol, differences 3 and a, is 
accompanied by a marked contraction of the structure in all three 
rectangular directions, but that this effect is much more marked 
in the direction of the z-dimension than in those of x and y. From 
differences 5 and 6, and 6 and 7, it is seen that the substitution 
of the hydroxyl group in triphenylcarbinol by hydrogen or bromine 
affects the crystal structure almost entirely in the direction of the 
z-axis; this is precisely what takes place in the corresponding 
operation of passing from tribenzylcarbinol to triben zylsilicol, in 
which tho valency volume was diminished by two units on the view 
that Si = 2. The differences 5 and 8 show that the displacement 
of the hydroxyl group in triphenylcarbinol by carboxyl also produces 
a maximum effect in the z-dimension, although the dimension of t 
is also appreciably affected. Tbo differences 6 and 9 indicate 
clearly that, in the passage from triphenylmethane to its addition 
compound with benzene, the dimensions of x and y are increased 
lo an equal and small extent, whilst the main change in dimensions 
falls on the z-axis. 

It is proposed to extend the application of Tschermak's rule to 
the investigation of morphotropy in later communications. 

I desire to express my heartiest thanks to Prof. W. >T. Pope. 
F.R.S., for -having suggested this work, and for his kind help during 
its elaboration. 

University Chemical Labohatoky, 

Cambridge. 
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CC'X-SVIII- — Externally Compensated Tetrahydroquin- 
ablme (Tetrahydro - 2 - methylquinoline) and its 
Optically Active Components. 

By Wili.tam Jackson Pope and John Read. 

Thf. resolution of externally compensated tetrahydroquinaldine 
(tetralittlro-^-methylquinoline) into its optically active components 
was effected by Pope and Peachey (Trans., 1899, 75, 1066) by 
crystallising its hydrochloride (two equivalents) with ammonium 
J-i-bromocamphor-ir-sulphonate (one equivalent) in aqueous solu- 
tion; the deposit consists of practically^ pure /-tetrahydroquinaldine 
Jo-bromocamphor-rr-sulphonate. The (/-tetrahydroquinaldine was 
isolated from the mother liquors by fractional crystallisation of the 
benzoyl derivative prepared from the separated crude d-base and 
subsequent hydrolysis of the pure benzoyl-r/detrahydroquinaldine. 
The method thus briefly described affords an easy method for the 
preparation of /-tetrahydroquinaldine, but the isolation of the 
enantiomorphously related base is lengthy and difficult; in the 
present paper a method is described hv means of which the two 
enantiomorphously related bases can be readily prepared in a state of 
high purity. 


HxttrmUy Compensated Tetrahydroquinaldine. 

Tins base was prepared, in the manner previously described as 
a colourless oil, boiling at • 196°/207'5 mm.; at the ordinary tem- 
perature it is a mobile liquid which shows no tendency to crystallise 
and, on cooling in boiling liquid air, it solidifies to a hard, resinous 
material, which does not crystallise even after long exposure to the 
low temperature thus obtained. When, however, a few drops of 

and 7 T, SSOlVCI ? tim6S Uleir volume of '‘8'* petroleum, 
m tl I r CMletl “ b0lllB e l,f l' ud tetrahydroquinaldine 
turifiel “ “ a n,ass wlll . tc needles; on inoculating carefully 
rvstal atte" f C ° m P ensated tetrahydroquinaldine with these 
and alter the r' 7 a * Mi «*°* ^ once sets in, 

wmnefisat cdTl ) *1" OTdmal >' Moratory temperature 
no other method thL the" n Idlne 15 a su Pereooled liquid ; 

,or Causing the crvstallis r” descnbed 1135 7 et been found 
crystallisation can only ‘hB^ t"' iV U P robabiIit y. ‘he fact that 
“ 'hat just described S “n'! b / SUch 311 uac °“mon method 
sponsible for the observation not having 
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been previously made that the modification of tetrahydroquinaldine 
stable at the ordinary temperature is a crystalline one. 

A specimen of externally compensated tetrahydroquinaldine 
prepared from a sample of the hydrochloride which had been 
repeatedly crystallised from acetone, after having been caused to 
crystallise in the manner indicated, melted at 20'75°; after melting 
the crystalline mass, cooling it to 15°, and inoculating the liquid 
with the crystalline base, a standard thermometer immersed in the 
solidifying substance showed that the temperature rose to 20’75° 
during crystallisation. This may therefore be taken as the melting 
point of externally compensated tetrahydroquinaldine. It i s 
interesting to note that on preserving a quantity of. the crystalline 
material in contact with the liquefied substance at the laboratory 
temperature, the mass of minute crystals gradually becomes con- 
verted into several targe rhomboliedra ; the latter grow to a diameter 
of four or five centimetres, and are very transparent, with highly 
plane faces. A good example is thus afforded of the well-known 
fact that the larger crystals present in contact with a solution tend 
to grow at the expense of the smaller ones (Curie, Bull. Soc. Min, 
franf., 1885, 8 , 145). 

Preparation of Ammonium d- and \-a-Bromocamphor-r-sulphonatti. 

For the preparation of the large quantities of ammonium </- and 
f-a-bromocamphor-ir-sulphonates required in this and similar work, 
the sulphonation with chlorosulphonic acid (Kipping and Pope, 
Trans., 1895, 67 , 356) is inconvenient, and may be replaced by a 
slight, modification of the method first used by these authors 
(Trans., 1893, 63, 577). A mixture of fuming and 100 per cent, 
sulphuric acids is macle of such concentration that o-bromocamphor 
dissolves in it to a deep amber coloured solution, and is not pre- 
cipitated by pouring on to ice; the concentration of the acid used 
requires careful adjustment, and a suitable concentration was found 
to have the density 1865 at 15°, and to consist of 200 c.c. of 
100 per cent, sulphuric acid with 75 c.c. of 65 per cent, sulphur 
trioxide. This quantity of acid, cooied to the ordinary temperature, 
readily dissolves 95 grams of d a hromocamphor, and simultaneously 
the temperature rises to about. 50°. After agitation for half a 
minute, the mixture is poured through a laTge funnel filled with 
crushed icc, when an insignificant separation of unchanged bi'omo- 
camphor occurs; if the acid used is too concentrated, the 
sulphonation product suddenly carbonises with evolution of toireuls 
of sulphur dioxide. It is convenient to sulphonate a kilogram of 
d-a-bromocamphor in quantities of 100 grams at a time, and almost 
to neutralise the diluted solution with milk of- -lime, completi n o 
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the neutralisation with calcium carbonate; the solution is then run 
through a litter press, the filtrate treated with ammonium carbonate 
. t j ie usual manner, again filtered, and the filtrate evaporated to 
1 1 - vst al li sat io n in large copper pans. The small amounts of copper 
r/iich pa sS in* 0 s °l u ^ on are P rec ipitated by ammonium sulphide; 
dl re s bould be taken that the lime, calcium carbonate, and water 
ftised are free from chlorides, as the presence of ammonium chloride 
hinders the crystallisation of the ammonium bromocamphor- 

.sulpbonate- . 

The following determinations of rotatory power were made in 
mucous solutions at 22° in 4-dcm. tubes with ammonium salts 
which had been carefully purified by repeated crystallisation from 


water : 

Ammonium 

i^.SromocmiJior-T-mlphomte. 

2 ■013'] grains in 50 c.c. 


A mmonium 

\ »Bromoaimphor ir sulpkonate. 
"2 0130 grams in 50 c.c. 


HgbnDnrt Jiglgraen). i Sacs line). Hg(yell„»y Ilgfgrcen), 

,'alJfj* + 14*72° +17-30- j -13-62" -14-47* -16-97" 

[«] +E5-25 +90 02 -( 105-80 ' -84 58 -8985 - 105’38 

Mean values: [Mj.. 278’G9° ; [M]llg (yellow) 295'17" ; [MjHg (green) 346*55". 


The mean rotatory dispersions calculated from the above values 
are, fur Hg ; . T ,.,] : )/b a<j+iow) = 1 *243, and for HfV ; .ii., n .)/Na(, t i!. n -)= 
1 059; these constants are appreciably smaller than the correspond- 
ing ones for the camphor-0-sulphonic ions (Pope and Gibson, this 
vol, p, 221.3). The values for the rotatory power for the Z)-line 
compare well with those determined by Kipping and Pope (Trans., 
1893, 63 , 589), namely, [a] D +S4'78° and [M]„ +278'25°. 

By treating the ammonium salts with baryta as previously 
described (Pope ami Peachey, Trans., 1898, 73 . 893), solutions of 
the pure optically active acids can be obtained.' The silver a-bromo- 
raniphor-jr-snlplionates are easily obtained by saturating the solutions 
of the acids with silver hydroxide, filtering, and evaporating to 
crystallisation; this method - is far more convenient than the one 
recommended by Meiscnlieimcr (Brr., 1908, 41 . 3973). 


SitiJal'm a/ Ji ilt mill!,/ Cumpeiitritnl Ti fmliinlioqiiiimli/lne. 

On treating racemic tetrahydroquinaldiue hydrochloride with 
ra rer ess than half an equivalent of ammonium rf-a-bromocamphor- 
r-sulphonate, as already described (Trans., 1899, 75 , 1066), the 
hvt'r PM ! J Ul the ? basc se P aratcs as the sparingly soluble f-t’etra- 

f ob ;™r mpW -' sul P ho - te ^' te ^ » 

Tie mother ° ’ lgh b 7 «>7stallisation from alcohol. 

treaJi Z”' S ' 7T" mS the whole of tb * rfb ^ then 

T0L XCVI1 mm 1)(lroxide > tbe base separated, and. distilled; 

7 E 
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the rotatory power of the distillate is then determined, and the p er . 
eentage of d-hase calculated ; in general, about 80 per cent, of 
is present. This base is next dissolved in the requisite amount of 
dilute hydrochloric acid, and to the hot solution is added ammonium 
f-a-bromocamphor-7r-sulphonate; the proportion of the latter used 
is about 2 per cent, less than the quantity equivalent to th 
d-tetraliydroquinaldine present. Crystallisation does not ordinarily 
occur spontaneously, but may be induced by inoculation with a little 
crystalline d-tetrahydroquinaldine /-a-bromocamphor-Tr-splphonale ; 
the latter is readily obtained by evaporating a few drops of the 
solution to dryness, and rubbing the residue with ether. After 
inoculation, crystallisation takes place with considerable rise in 
temperature, and almost tbe whole of the d base separates as the 
salt of the optically active acid; the salt is purified by crystallisation 
from boiling alcohol, and its. physical properties correspond with 
those of the enantiomorphously related salt. 

The base extracted from the final mother liquors consists mainly 
of htetr&hydroquinaldine, which may be separated by again treating 
with ammonium d-a-bromoeamphor-rr sulphonate in hydrochloric 
acid solution. The practically quantitative separation of the 
externally compensated tctraliydroquinaldine into its optically active 
components is thus effected. 

\-(&-)Tetrahy(lroquinalrline d (l )a-Bromocamj)kor-ir-tiilphonale. 

Theso salts, which crystallise in long, colourless needles, melting 
at 218—220°, exhibit distinct mutarotation in absolute alcoholic 
solution, but since the solutions, which are at first colourless, rapidly 
become brown, no trustworthy quantitative determinations of the 
mutarotation have yet been made. The observed values of the 
specific rotatory powers in 0'8 per cent, alcoholic solutions at 20° 
were : 

[“]„ 37-0° to 41-4°, [a],,, 39-2° to 43-0° and [a] H , 49'5° to 52'3°, 

The solutious iu water remain colourless, and no mutarotation 
was observed; the following values were obtained in 4-dcm. tubes 
at 17°: 

I'fiase, dAcid. d -Base, l- Acid. 

0-2118 gram in 30 e.e. 0’2034 gram in 30 c.c. 

line), llg(ytllow). Ifg(grecii). Na[D line). Hg(yellow). Hglgrcen). 

o +0-91’ +0-96' + ri4° -0‘87° -0'92 6 -1'09° 

[«] +32-22 +33-99 +40 '37 -32 ‘08 -33 92 -40 '19 

Mean values : [M]„ 147 W ; LM]Hg (yellow) 155-61° ; [M}Hg (green) 184‘60°. 

The rotatory dispersions calculated from the above values are, 
for Hg( grefri )/Na(j e ]] 0W ) = 1-253, and for Hg( ye iiow)/Na(yeiiowi = 
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1 - and d-Tetrahydroquinaldine. 

The optically active bases were obtained by treating the above- 
described salts with alkali, and distilling the separated oil under 
diminished pressure. On cooling in boiling liquid air, they solidify 
t0 colourless resins, which show no tendency to crystallise; when a 
few drops of one of the active bases are dissolved in light petroleum 
and coolod in boiling liquid air, crystallisation occurs, but the 
crystalline material thus obtained does not cause the crystallisation 
of" the i- or /-base when used for inoculation at any temperature 
which could be established. It thus appears that the optically 
active tetrahvdroquinaldines crystallise at a temperature far below 
the ordinary one, whilst the racemic substance crystallises at 20'75°; 
i somewhat similar case is presented by the active and inactive 
methyl methoxysuccinates (Purdie and Neave, this vol., p. 1518), 

The following determinations of rotatory power were made in 
Idem, tubes, and the formula deduced by Pope and Peachey (Trans., 
1899, 75, 1114) as connecting tile density and temperature of the 
bases was used in calculating the specific rotatory powers : 

i-Tilrahyiroquinaldine at 16°. \-Telrahydnquimldine at 20°. 

Xai) (line). Hgfi-tllow). Hgfgrecu). Xa<0 tine). Hgljcliov), Hgfgrem). 

a +61'13 > + 63*66° +71 '85° -81 '20" -6380 3 -71 97 s 

la] +5979 +62*26 +70*27 I -60*04 -62 59 70 61 


The mean rotatory dispersions are, for Hg (fmm /Na Iy ,„ CB) = 1 -176, 

and (or Hg(j.,n M .)/Nft,y e ii 0B) = 1 '042. 

The purest specimen of Z-tetrahydroquinaldine obtained by Pope 
and Peachey gave the specific rotatory power [a]„ -5812°, which 
is slightly lower than the values now recorded. Ladonburg. who 
resolved the externally compensated base by crystallisation with 
tartaric acid, obtained f-tetrahydroquinaldine with a rotatory power 
in aldom. tube of -50'38° (Bn., 1894, 27 , 78), and, with the 
aid of Marta™ : acid, has recently obtained rf-tetrahydroquinaldine 
1 ® c ra0 ’° 8 (Ladenburg and Herrmann, Her., 1908, 41 966). 
i rokf* 0 * tll f t tlle °P ticalI y a * ctive tetrahydroquinaldines have 
. L 1,1,7' 6H3 ° 61 ' 2 °° in ldcm ' it appears 

>bout 5 D “ P T P /T Spea,nenS ° f th ° active bas <* contained 
Although rt ° f th ° eilantlon ' OT pb<»*+v related isomerides. 

a m e ; Pl aCtive baWS c ° uld b * caused to 

inoculated S T*! ? iglUs ° f e3ch ^tallised readily 
inoculated With a crystal of the racemic base. 


d-(l-)a-Zfromoca,« y /,„r-,-s„7 P lio«a( e . 

Entity :irn^ dr0qU ' naldine ' n the e qui v alent 
bromocamphor-v-sulphouic a«d solution and 


7 e 2 
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evaporating to dryness, a gummy residue is obtained, which crys- 
tallises when rubbed in contact with dry ether. After crystallisation 
from ethyl acetate, the salt is obtained in small, colourless needles 
melting at 162—165°. It is very soluble in water or alcohol, hut 
less so in ethyl acetate. The salt which is enantiomorphously 
related to the foregoing is obtained in a similar manner, and it jj 
noteworthy that the crystallisation of either salt is induced by 
inoculation with a crystal of the other : 

0'0995, dried at 100°, gave 0T903 C0 2 and 0'0548 H 2 0. C =52T6; 

H = 6'16. 

CooHojO^NBrS requires C-52'37; H*616 per cent. 

The salts behave similarly to their two isomerides in alcoholic 
. solution, and exhibit mutarotation, which could not be accurately 
determined owing to the gradual darkening of the solutions on 
preservation ; the observed specific rotatory powers varied between 
[a] D 96° and 101°, 10I°and 107°, and [a] Hglsmnl 118°anj 124= 

in 1 per cent, solutions. 

The following determinations were made in aqueous solutions at 
17° in 4-dcm. tubes: 


d -Base, d-Acid. 

Q-2143 gram in 30 c.c. 

Na(D line). !Ig(yd1ow). Hgfgreon). 
a +2*50“ +2 61° + 3‘05° 

[a] +87-49 +91-34 +106-74 


1 -Base, I -Acid. 

0'2082 gfam in 30 e.fi. 

Na(D line). Hg(yelkiw). Hgferwn). 

-2-42° -2 54° 2-96 5 

-87*18 -91-50 -106-63 


Mean values : [M] p 400*2° ; [M]Hg (yellow) 419-0° ; [M] Up (green) 48S 9’. 


The mean rotatory dispersions in aqueous solution are, for j 
Hg(g«en)/Na(yeiiow) =1*2*22, and for Hg (y ,u 0 w)/Na ly eiiow) = 10 17. 


d- and 1- Tet rah ydro q u i tudd in e Hydrochloride, C 10 H ]3 N,TIC1.H/). 

For comparison with the salts with optically active acids, it seemed 
desirable to determine the rotatory powers of the hydrochlorides 
prepared from pure d- and / tetrahydroquinaldine ; these salts were 
prepared as already described, and recrystallised from acetone. -The 
following determinations were made in aqueous solution in 4-clcin. 
tubes at 17°: 

Hydrochloride of d -Base. 


Wight in 30 c.c. 


Na(Z) line),. 

Hg(yellow). 

Hgterteit] 

0-1111 glum 

a 

+ 0-99° 

+ 1-02° 

+ 117 


w 

66-83 

68-86 

7S‘9S 

0-2004 „ 

a 

1 78 

1-84 

2 10 


[a] 

66-62 

68-86 

78-59 

0-4116 „ 

a 

3-64 

3-78 

4*31 


M 

66-33 

68-88 

78 *53 
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Hydrochloride of 1 -Base. 


\frjglit c,c * 


Na(Z>ii n e). 

Hg(ye11ow> 

Hg(green). 

01136 gram 

a 

-101° 

- 1 -05° 

1 -20° 

M 

66-68 

69-32 

79-23 

0-2062 „ 

a 

1-83 

1-90 

2'18 

w 

66-56 

69-11 

79-29 

0-4017 » 

a 

3 "56 

370 

4 23 

w 

66-47 

69-80 

78-98 

Mean molecular 
pl]Hs (grifiO 

rotatory 

powers : [Mf 0 

131-24°; [M]n e (jelhw) 139- 


The mean rotatory dispersions are, for Hg ferMIl) /N a<ycl](1 „ )= M 86) 
and for ngjyi-iimn/^&Stow)” 1 '037. 

It will be seen that the values for the two hydrochlorides agree 
very closely, and that the specific rotatory power decreases slowly 
as the concentration increases. The mean values are appreciably 
higher than were obtained by Pope and Peachey, who found the 
value [MJ„ -121'7° for Melrahydroquinaldine hydrochloride in 
dilute aqueous solution. 

From the values now recorded, the molecular rotatory powers of 
the optically active basic and acidic ions can be calculated for com- 
parison with those directly observed with the tetrahydroquinaldine 
hydrochlorides and the ammonium a-bromocamphor-rr-sulphonates 
by means of the formula : 

[M] of dB(/A + [M] of 1B(7A= Twice [ill of r/A ion. 

[M] of r/tWA - [M] of /B</A = Twice [M] of r/B ion. 

The following values are thus calculated : 


nastc ion. 

Hg(y,:imt). ]Ig j-m-nt. 

W] 1261 1.31-7- 152-2’ 


Itglrflloel Hg (B r MI1 ). 
2/33' 287 3’ 337-8" 


. y 00 

ftil T; | U r™ ) ' Na ' 1 ' , ’ ,0W ’ * I ' 20;3: n 8<i-»)/>Xvcn.,w) = 1-230 

wWlltl ; H s(ye i, 0 . 1/Xa<yell „„ )=1 m 

The appeonted vahres are those deduced from the examination of 

sssni* “ J ,h ' 


M W2’ 139-r 


«(x» line). 

278*7° 


AWiyetiowj. xig( g r«n) 
2f5 2° 346-6° 


iig(feTeen), 


“i&persionscalcuLldk th t ,?•« I ‘° leCllkr rotator y Powers 

of same order, the differe ^ tW ° dl£Ferent ^ respectively are 
to experiment! “ Ces ”L ' * Uch ® reater ^an conld be 
traceable to the disregard ofT! ^ dl£cre P ancie8 »re scarcely 
gard of the concentration of the solutions 



2206 EXTERNALLY COMPENSATED TETRAHYDROQUINALDINE. 

examined, and are possibly due to the operation of isomeric change 
(compare Kipping, Trans., 1905, 87, 628); the whole question j s 
now being further studied. 

The Optically Active Benzoyltetrahydroquinaldines. 

With the aid of the pure optically active tetrahydroquin aiding 

which have been now prepared, it is possible to obtain the benzoyl 
derivatives in a greater state of purity than previously, and to make 
standard measurements of their rotation constants; these are of 
interest because the sign of rotation of the base changes during 
preparation of the benzoyl derivative. Th^ benzoyl derivatives 
were prepared in the manner already described, and the following 
determinations made in absolute alcoholic solution in 4-dcm. tubes- 


Benzoyl-d-tet rahy dr o quin aldine. 


Weight in 30 c.c. t. 


Na<Z) line). 

Hg(yellow). 


0*1602 gram . 

17’ 

a 

- 7-03“ 

- 7-40" 

- 8*59° 



M 

3*29*1 

346-4 

402-1 

0*5031 gram . 

18 

a 

21-93 

23*00 

26-68 



M 

326-9 

342 9 • 

397-7 


BenzoylA-tetrahydroquinaldinc. 


0*1751 gram . 

17 u 

a 

+ 7 '70" 

+ 8*08° 

+ 9*40 5 



M 

329-8 

346 1 

402 6 

0*5067 gram . 

18 

a 

22-07 

23*12 

26-84 



M 

.3267 

342*2 

397-3 


The agreement between the specific rotatory powers of the d - and 
J-isoinerides for similar concentration and identical wave length is 
very close. The mean specific rotatory powers are, for the lower 
concentration at 17°: 

[“In 32 9’46° ; HngfrdW, 346-26° ; Hugfem*) 402-38°. 

The rotatory dispersions are, for Hg (green) /Na<i.,]i„ w )= 1-221, and 
for Hg(yeUow)/b a(y C )iow) = 1*051. 

For the higher concentration, at 18°, the mean values are: 

[a], 326-79°; [a]llg (ydow) 342*54°; [a] H g (green) 397*50°. 

The rotatory dispersions are, for Hg (green) /N a(y eiiow) - 1*217, and 
for Hg(y C n 0W )/ N a (ye)i 0W ) «= 1/048. 

In view of the obvious high order of accuracy of the above deter- 
minations, it can be safely concluded that the rotatory dispersions 
of the benzoyl derivatives diminish slightly as the concentration 
increases, and that the rotatory dispersions of the benzoyl derivatives 
and those of the parent bases are not identical. 

The Chemical Laboratory, 

University of Cambridge. 
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CCXXIX— TAe Resolution of OmpnM'i 

Pcmne and a-Bromommph^-sulphonic Acid. 

By William Jackson Pope and Chakles Stanley Gxbson, 
PVMAN has recently demonstrated the probability (Trans 1000 
95. 1610) that the tetrahydropapaverine ” described bv Pol!’ 
schmiedt (MormUh 1886, 7, 485; 1898, 19 , 324) is the 1 . 2 dihydro' 
papaverine ; some > httle uncertainty still remains as to the 
constitution of Goldschrmedt s base, and Pvrnan p„ ,, . 

m p^ier <*■ 

presence of an asymmetric carbon atom in the molecule of "t t 
hydropapaverine," or pavine, was demonstrated by the resolution 

It b T898 nt 7f (P ° Pe “ d P <»4" 

Tran 1898, 73, 893), but m view of the interest which now 
attaches to pavine it seemed desirable to apply to i ts resolution 7 
methods winch have been developed since that date th 

Preparation of Externally Compensated Pavine. 

The method of reducing papaverine described by p,„„„ , , 

the true tetrahydropapaverine as the chief product I 
process furnishes good yields of pavine. Papaverine 1 7 

hydrochloric acid (480 c.c.), and water (800 c c ) are heat! i i®”? ’ 
under reflux, powdered tin (95 ors ,t,.\ i • „ ed to geUier 

portions; the tin becomes completely dissolwd^f to 7 7 3 ™ a11 

1,M,rS ' b0lli “g. on cooling, » i(c cj ^ 

separates. The latter k mw-ti i ’ Cl ^ ,alllne double salt 

freed from tin by ^eripS S 77 ‘ TOter > ancl 

aqueous solution; the filtered solution *’ 10SC " SU p,lide in boiling 
hydrochloride, winch is “ b IZ TT'T ^ ***"> 
About one-quarter of the nan, J ■ }aallls » tlon fro, » hot water. 

18 tbus obtained as 

^trahydropapaverine i s T'u 7 Z ^ ^ IaUer »d 

ferestin^irexion witf the ^ ^ ^ ° f P**™ » of 
Pyrnan and Reynolds (fur tit 1 tl'f 7°i’ “ ,ade ^ re j ected by 
^ P‘-"t in th^;“ S b - is from some 

There^r: ^ Com looted Pavine. 

erystallising the exter^X 0PtiCa% active «®P°nent» by 

^-p.-XS ( rXr ed b r Wlth 0 -%>'ivaie b nI 

: 3k 7,r ceeds sll >"Iy because tb’ “ deScnbed b y Pope and 
the l*vo-compon ent and s P al ''"gly soluble crystalline 
d tbc vinous salt of the dextio- 
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component separate together; the former salt is^with difficulty 
purified from the latter by crystallisation. The following appll. 
cation of Pope and Peachey’s method (Trans., 1899, 75, 1066) 
leads to a more satisfactory resolution of the base into its optically 
active components. 

Externally compensated pavine hydrochloride is treated with 
one-half an equivalent proportion of ammonium (f-o-bromocamphor. 
vr-sulphonate in hot aqueous solution ; on cooling, 7 pavine tf-a-broino. 
camphor-7r-sulphonate separates in long needles not contaminated 
by the resinous* salt of the <f base. That the salt /Bi/A 
thus obtained contained none of the salt rfBrfA was shown by 
treating it, without recrystallisation, with ammonia, and deter- 
mining the specific rotatory power of the liberated base; in an 
8 per cent, chloroform solution the value [a] n - 162’0° was obtained 
which agrees well with the more accurately determined constant 
given below. It is clear that the resolution proceeds in accordance 
with the first type distinguished hv Pope and Read (this vol, 
p. 989). 

Although the separation of a pure 7-pavine salt is rendered easy 
by the above method, yet the yield is not large, because on working 
in concentrated solutions, or on concentrating the mother liquors, 
hydrochloride of the base crystallises together with the salt /BrfA ; 
the following modification of the original process, which is applicable 
in other cases, was therefore adopted. The salts formed by pavine 
with inorganic acids are in general sparingly soluble in water, but 
Pope and Peachey found that the rf-camphor 0-sulphonatos of the 
base are readily soluble in water (Trans., 1898, 73, 902); the 
externally compensated pavine was therefore dissolved in one equi- 
valent proportion of (/-camphor j3-sulphonic acid, and to the solution 
was added half an equivalent of ammonium (f-a-broinocampbor- 
vr-sulphonate, water being used as the solvent, and the solution 
being kept as concentrS-ted as conveniently possible. Of the number 
of salts which might be formed in the mixed solution, /-pavine 
(/-o-bromocamphor-vr-sulphonate is the least soluble, and, as only 
sufficient ammonium salt was added to allow of the formation of 
this salt, it was. to be expected that practically the whole of the 
7-pavine would separate as the pure salt. In accordance with this 
anticipation, the solution, prepared as described above, deposited 
almost all of the /-pavine as the sparingly soluble (/-a-bromocamphor- 
ir-sulphonate, and the deposited salt, after once recrystallising from 
boiling aqueous alcohol, has the properties previously ascribed to it. 

After the /-pavine (/-a-bromocamphor-Tr-sulphonate has been 
obtained in a pure state, the residual base — consisting almost entirely 
of (/-pavine — is precipitated from the mother liquors by addition of 
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ammonia, and its actual content of <7-pavine determined from its 
rotatory power in chloroform solution; the base is then dissolved 
in the requisite amount of <f-camphor-#-sulphonic acid solution, and 
ammonium f B-bromocamphor-ir-sulphonate added in just sufficient 
quantity to precipitate all the zf-pavine as the salt dJ$lA, which, 
being enantiornorphously related to the crystalline salt IBdA dealt 
W ith above, exhibits ordinary physical properties identical with those 
of (be latter. 


d -l’« tune l aBromocamphoi-Tr-sulphonate 

C ai H a O 4 N,C J0 H u OBr-SO 3 H. 

This new salt separates immediately in long, colourless needles 
when the above operation is performed; after cooling, the salt is 
collected and reerystallised from boiling aqueous alcohol. The 
substance decomposes at 290 — 300°, and gave the following results 

on analysis: 

00933 gave 0’18S8 C0 2 and 0-0482 H„0. C = 55'19; H=578. 
CaHjjOjXBrS requires C = 5519; H = 5 87 percent. 


a- ana l -ravine. 

These substances separate on cooling a hot dilute alcoholic solu- 
tion of the corresponding bromocamphorsuiphonates after addition 
of ammonia; after recrystallisation from benzene, the bases melted 
at 224°, The following determinations of rotatory power were made 
rith the reerystallised substances after drying at 110° : 

IPitvine. d -Pavine. 

MS snm, 1 M. 1 , u,, l,> -20 c.c. with 0-1070 gram, made up to 20 c ,■ with 
chloroform, m a 2-, to,,, tube at 23 : - chloroform, in a 2-dcm. tube at 23": “ 

b'tO line), liciyrllravi, llgrirroent Yam- , u , ' 

. - 2 500- Trlt ' % llg(ye " owk W*—h 

[ tr ;w+H0?° +iw3"‘ + mT‘ 

fdlu 0 T,Tm, Illildc up lo ^0 f f Wit}) U.fnnn , 

‘'“7' 3 « ** I «hh,&faVTkm^«^. ,rith 

w-m-f -uSf ..r^.T ! “ 1+1 + 4 ji:r 

" ‘ I [“J + I19 0 +157-0 +177-7 

1 Simi!ar Conditions for the two 
slightly higher uL the, * T ' “ g °° d a S reement - ^ d «e 

recorded; the ^ ^ 

^ » «» concentttrof Jhe ***** “ 
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dl -Pavine d\-a-Bromocampkor-r-sulphonate , 
2C 2() H 23 0 4 N , ,2C ll) Hi 4 0Br‘S0 3 H,H; 2 0. 

In view of the sparing solubility of the two crystalline salts dealt 
with above, - namely, IBdA and dBlA, and of the fact that the salts 
ddldA and IBIA are resinous and also sparingly soluble, it seemed 
desirable to examine the salt formed by externally compensated 
pavine with the externally compensated a-bromocampbor-7r-sulphonic 
acid. This substance was easily prepared by dissolving t//-pavine 
in an aqueous solution of the requisite amount of c/Z-a-bromi- 
camphor-ff-sulphonic acid, and evaporating to a gummy consistency' 
the residue crystallises on keeping, and after several reervs- 
tallisations from strong alcohol the salt is obtained in radiate clusters 
of soft, white, silky needles. The salt is optically inactive ,n 
aqueous solution, and the following analyses were made on the 
air-dried material: 

0*1111 gave 0*2204 C0 2 and 0*0505 H,0. C=5411 ; H=5*97. 

0*3233, heated at 110° for three hours, lost 0*0044. H 2 0==l*35. 

C w H 76 0 16 NoBr 2 S 2 ,H 2 0 requires C = 54*44 ; H = 5*94; 

H 2 0 = l , 36 per cent. 

This fully racemic salt thus differs from the active ones previously 
described, which crystallise without water, in containing water of 
crystallisation ; it is also very soluble in water, and melts without 
blackening at 248 — 250°, whilst the active salts are sparingly soluble 
and decompose at 290 — 300°. 

The Resolution of Externally Compensated a-Bromocamphor- 
ir-sulphonic Acid. 

The ease with which the resolution of externally compensated 
pavine can be effected with the aid of d - and /-a-bromocamphor- 
7r-sulphonic acid suggests that the optically active bases could be 
used in effecting the resolution of the externally compensated acid 
in accordance with the method of Pope and Peachey. 

With this object, an aqueous solution was prepared containing 
(/-pavine (one equivalent), ammonia (one equivalent), and atf-a-bromo- 
camphor-7r-suIphonic acid; a clear solution is obtained on boiling 
with addition of a little alcohol, and, on cooling, the greater part 
of the alkaloid separates as the crystalline d-pavine /-a-bromo 
camphor- TT-sulphonate. After recrystallisation from water, the 
latter salt was treated with ammonia, and the resulting ammonium 
/-a-bromocainphor-TT-sulphonate separated by crystallisation; 0*1080 
gram of this ammonium salt, made up to 20 c.c. with water, ga vC 
a* - 0*915° in a 2-dcm. tube at 22°, whence [a] D - 84*7°. The latter 
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value is identical with that observed with ammonium 1-o-bromo- 
camphor-ir-sulplionate prepared, from 1-camphor, so that the 
resolution of the externally compensated acid has, been effected 
The mother liquors from which the d-pavine salt had been 
separated were next treated with ammonia, filtered, and evaporated 
until crystallisation occurred; on recrystallising the residue from 
aqueous alcohol, pure ammonium c/-a-bromocamphor-7r-sulphonate 
was obtained. 0 1082 gram, made up to 20 c.c. with water gave 
«„ +0-915° in a 2-dcm. tube at 22°, whence [o] D +84-6° ’which 
is the value ordinarily assigned to pure ammonium d-a’-bromo- 
camphor-ff-sulphonate. 

The Chemical Laboratory, 

UNIVERSITY OF CAMBRIDGE. 


CCXXX.-J/te Rotatory Power* of the Salt * of d- and 
1 -Camphor f-sul phonic Acid with d- and 1 -Pcivine. 

By William Jackson Pope and Chahi.es Stanley Gibson. 

If been repeatedly shown that a knowledge of molecular 
rotatory power in aqueous solution renders great, service in con 
nexion with the resolution of externally compensated bases (or 
acids) by crystallisation with a powerful optically active acid (or 
base); the theoretical scheme which leads to the indicated use 
of rotatory power determinations is too well known to require 
recapitulation (see preceding paper). At the same time, the 
expci mental data on which the scheme is based are not very 
extemive, and it is of importance to collect further evidence in 
jstif cation of the extended use now so frequently made of deter 

“r'r'r 1 "' “ r - <■ t, 

the rs l 7 a ? refuI P° larimetric examination of 
appended 1 77 . and '^hor-fl-sulphonates, and have 
latter acids'™ ° 3 rampt,on of * numbcr ot metallic salts of the 


ilam! ^ C 7f‘ nr ' & '7 V,,0m,e ( ”” ! 1 -Camp/, or- 

These " ' Ca)H 23 0 4 N »C l (,H 15 0-S0 :) rr. 

illvPt salt (rf I he i°orreZ Cl ,t by b ° iH , ng e<F ‘ Valent quantities of the 
“uespouding base in t? '" 2 ^ Wlth thc hydrochloride of the 
Nitration, they are b ^“°, US Soi f Ut ,' on i *««■ filtration and con- 
obtamed crystalline, and, on recrystallisation 
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from hot alcohol, separate in glistening clusters of colourless 
transparent prisms. They are very soluble in water or hot alcohol' 
less so in acetone or cold alcohol, and almost insoluble in benzene 
or ether, and do not melt on heating t 
0'1156 of rf-salt gave 0'2656 C0 2 and 0 0708 H 2 Ot C— 62 67 • 
H = 6'85. “ ’ 

01175 of /-salt gave 0 2694 CO, and 0 0726 H 2 0. tj=6 c, '39. 
H = 6'93. ‘ “ ’ 

C 30 H 3() O 8 NS requires C=6278; H = 6'86 per cent. 

The following determinations of rotatory power were made in 
2-dcm. tubes at 21°, water being used as the solvent: 

<lBdA. ' miA. 

0 ‘109-1 gram in 20 c.c. i 0 1 142 gram in 20 c.c. 

Na(DHnc). IIg<jellow). Hg(grwn). | Na(Z) line). Hg(yellow). H "(green), 
a + 1 •372“ +1-454° + r«63° ! -1-438° -1-510° 

[o] +125-4 +132-9 +152-0 ! - 125 9 -132 2 -1517 

[M] + 7l8'7 +761-5 +S71-0 i -721'5 -757 5 -8693 

From the above values the mean molecular rotatory powers of the 
salts dBdA and IB/A in dilute aqueous solution are calculated as 
[M], ,±720-1°, [M + 759-5“, and [M]„, ls ,„± 870-1°. The mole- 

cular rotatory dispersions are for Hg( 8r( , Pn )/Na (yc]i ow)-= 1-208, and for 
Hgij.jiiowi/ Na( ) . (J i]o,v)=‘l-055. 


d -Bavin* l-Camplior-B-su/phormte and \-Pavine d-Gamphor- 
fS-sitl phnnate. </B/A and IBdA. 


These salts were prepared and crystallised in the same way as 
the two preceding ones, from which they differ but little in solu- 
bilities and general physical properties; they crystallise in small, 
colourless needles : 


0-1189 ( /BZA gave 0-2726 CO, and 0 0716 H,0. C -62-53; 11=6 74. 
0 1033/B-/A ,. 0-2370 CO, „ 00G45 H 2 0. C = 62J37; H = 6i)8. 
^:;oO,NS requires C = 62'78; H = 6'86 per cent. 

The following determinations of rotatory power were made in 
2-dcm. tubes at 20°, water being the solvent: 


dBZA. 

0T200 gram in 20 c.c. 

Nji Hg Hg 

(!) line). (yellow \. (grpf.n). 

“ +1*315 + 1 -365^ +1540* 

[a] +109-Q +113'8 +128'3 

CM] +62S1 +652 1 +735*1 


IBdA. 

0 ‘1 226 gram in 20 c.c. 

Na Hg Hg 

( D line). (yellow). (green). 

-1-340° -1-380° — 1 ‘580 a 

-109‘3 -113 6 -128-9 

-626-3 -651-0 -738 6 


The mean molecular rotatory dispersions of the salts dBlA and 
/B(/A in dilute aqueous solution are hence calculated as : 

[M] D ± 627-2°, [M] IIb ,^,.,±651-5°, and [Mja, 736-8°. 
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The molecular rotatory dispersions are for Hg (grtM) /Na (} . ell(> „, = 
1175, i-'l f° r Hgfrellowl/Na^., = 1-039; these values differ 
considerably from the corresponding rotatory dispersions for the 
s „| ts ,/BdA and IBIA, and this, as will be shown below, is to be 
'raced to the differences m molecular rotatory dispersion between 
the basic and the acid ions. 

It has been shown by Pope and Peachey (Trans., 1899, 75, 1084) 
tint the molecular rotatory powers of the basic and acidic ions 
may be-calculatcd in the following manner from the molecular 
rotatory powers of the salts dliJA and c/B/A in dilute aqueous 

solutions: 

[llj of c/B(fA + [M] of c(B/A=Twice [M] of dS ion. 

[31] of </B(/A - [M] of dBl\ = Twice [M] of dA ion. 

Applying these formula; to the values given above, the following 

are obtained : 


Molecular rotations. I Rotatory dispersions. 

Bf( Bg(erotn)/ H<t(j e ii„»y 

(green). .\a(jcll(nv). No<y«ll, w j. 

1803 4 " 1 193 1 047 

+ 66-6 , 1-433 1-163 


Xa Hg 

i D (yellow). 

(?-Base ion i-673 !>' +705 '5° 
iMri'l ion + Id 1 -! 


H + 54*0 


Consideration of the above table indicates that the discrepancies 
between the rotatory dispersions of the two pairs of enantio- 
morphously related salts are due to the existence of considerable 
differences between the rotatory dispersions of the basic and acidic 
ions produced from the salts in aqueous solution. Whilst the 
optical behaviour of the salts in question is up to this point entirely 
in accordance, with what would be expected, it is at least remarkable 
that the molecular rotatory power of the acidic ion is considerably 
smaller than (lie value hitherto accepted; the examination of the 
ammonium salt of c/-camphor-j3-sulphonie acid and of the salts which 
the latter forms with ,/- and /-tetrahydroqumaldine (P ope and 
e« ey, rails., 1899, 75, 1085) leads to the conclusion that the 
“? Ilas tlle molecular rotatory power [ML r ul-7°, whilst 
Jri “!“ J*°? illdicatc that tl«e value should be taken 
L- Ji)-i4b4 It thus seemed important to obtain further 

nTS da,a Sl,ppl t mCnt f sma11 '—t o( information 

•-i,!.:":;:;™? «? *-*» 

SSsr.T: 

“■ ti,e rMnlts ot ha determinations are now given. 
d(7 ampkor~P-sulp7ionic Acid, 
m--- d ™ nbcd b >'- H-rchler 

L J) o, 120), and, after separation from 
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the acetic acid solution, was reerystellised repeatedly from ethyl 
acetate; during the crystallisation it was several times exposed 
over alkali hydroxide in a vacuum to free it from acetic acid, which 
it retains with some tenacity. Solutions of the purified acid dissolve 
magnesium freely in the cold and zinc on slight warming, hut do 
not act on copper at the boiling point; the crystalline acid was 
subsequently exposed to the air, and the following determinations 
made with two separate preparations : 

1-0012 required 0'15624 Na-OH for neutralisation. 

C 10 H 15 OS0 3 H = 90-51. 

21170 required 0 33006 Na-OH for neutralisation. 

C 10 Hi 5 O-SO 3 H =90-41. 

2C ](1 Hi 5 0-S0 3 H,3H 2 0 requires C 10 IT 15 O-SO 3 H=89-58. 

The above sample of the acid, which thus contains 90’45 per cent, 
of camphorsulphonic acid, gave the following results oil deter- 
mination of rotatory power in aqueous solution in 2-dcin. tubes 
at 16°: 


Weight in 25 c.c. « D . [a]i>. [M] 0 . 

1-1713 grams +1‘82° +21-44° +497° 

1-0430 „ +1-G5 +21-86 +507 

1-0431 „ +1-63 +21 59 +50 1 


The mean molecular rotatory power in the dilute aqueous solution 
is thus [M] n +50'2°. 


A m rnon i urn d-Gajnphor-fi-sulphonate. 

This salt was prepared in the usual manner, and was obtained 
as a mass of white needles; three separate preparations indicated, 
on distillation with soda and titration with acid, the presence of 
7'59, 7'69, and 7'64 per cent, of ammonium, NH 4 , respectively, in 
place of the theoretical percentage of 7‘23. The cause of this slight 
discrepancy was not traced. The following determinations were 
made in aqueous solutions at 16°, 2-dcm. tubes being used: 

(■liiins in 25 c.c. a„. [a] u . [M] D . 

1-1726 +1-92° +20-46° +50 9° 

1-053C 172 2040 50 -8 

1-1295 1-85 20-47 50‘8 

The mean molecular rotatory power in dilute aqueous solution 
is thus [M] d + 50’8°. 

Polauium d-C amphor-fi -s ulph ona t e . 

This salt was prepared in the usual manner, and when purified 
by crystallisation from alcohol, is obtained in colourless needles, 
which contain no solvent of crystallisation : 
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n '860 ga^c O’ 7150 K. 2 PtCl 6 . K = 14'60. 

CjfljfifiK requires K-14'44 per cent. 

XLe following determinations of rotatory power were made in 
, (1 „eous solutions at 16° in 2-dem. tubes: 

Grams in 25 e.c. a„. [«]<,. [M]„. 

11190 +1'64° + 18'32“ +49'5“ 

1 •0956 1 '61 • 18-37 49 8 

1-0910 1'60 18'33 49 '5 

Calcium d-Camplior-fl-sulphomte. 

On treating a solution of the acid with lime, precipitating the 
escess of the latter with carbon dioxide, filtering, and concentrating, 
he calcium salt is obtained in large, colourless prisms : 

10685 gave 02540 CaSOj. Ca — 6 99. 

2-0298 lost 0-2613 at 105°. H 2 0 = 12-87. 

(C i1 H is 0 1 S) 2 Ci-, 4H 2 0 requires Ca=6'97; H 2 0 = 12-54 per cent. 

The following determinations were made in aqueous solutions at 
16= in 2-dcm. tubes : 

drums in 26 e.c. a u- [“!■- [M] r , 

1-8012 +1-39" +17-30“ +49-6° 

1*0154 1'40 17-13 49-3 

1-2048 1-65 17-12 464 

The mean molecular rotatory power in dilute aqueous solution is 
tus [M]„ + 49'3°. 


Barium i-Camphor-fi-sulphorMte, (C M lI 15 OS0 8 ) 2 Ba,3B,,0. 

This salt was prepared by treating the ammonium salt with 
in-ts, separating the excess of the latter in the usual way, and 
oncentrating the filtered solution until crystallisation occurred; 
i was purified by recrystallisation from water, and finally obtained 
« colourless needles. The solvent of crystallisation is only lost 
omplotely at 120— 130°, and the anhydrous salt is hygroscopic: 

1-0124 gave 0-3600 BaS0 4 . Ba= 20-90. 

1-7360 lost 01473 at 130°. H 2 0 = 8-2o. 

( C i« H iiO,S) 2 Ba,3H 2 0 requires Ba=20'98; H„0=8-27 per cent. 

The following determinations were made in aqueous solutions at 
16 m 2-dcm, tubes: 
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Zinc d-Camphor$-sulpkomte, (C J0 H 15 O 4 S) 2 Zn,6H 2 O. 

The zinc salt, prepared by double decomposition between the 
barium salt and zinc sulphate, crystallises in lustrous, six-sided 
prisms, which melt at 167°: 

0- 9052 lost 0 1540 at 130°. H 2 0=1701. 

1- 0136 gave 0"1300 ZnO, Zn — 10‘29. 

(C 10 H,,;O 4 S) 2 Zn,6H 2 O requires H 2 O = 17'01; Zn = 10'33 per cent 

The following determinations were made in aqueous solutions jt 
16° in 2-dcm. tubes: 


Grams iu 25 c.c. 

1-0001 +1-24* 

1-0130 1‘26 

1-0132 1-25 


H. [HI,. 

+ 15'49° +49'2 ! 

15-55 49-1 

15-42 49-0 


The mean molecular rotatory power in aqueous solution is thus 
[M] d +49' 2°. 


Silver d-Ca m })h or-p-su 1 pho nate, C 10 H 15 O*SO 8 Ag. 

This salt, prepared by dissolving silver hydroxide iu the aqueous 
acid, crystallises in colourless needles, and is readily soluble in water 
and alcohol: 

1-0506 gave 0 4466 AgCl. Ag- 31-97. 

C lt ,H 15 0 4 SAg requires Ag = 31‘86 per cent. 

The following determinations were made in aqueous solutions at 
16° in 2-dcm. tubes: 


Grams in 25 c.c. 

On. 

[•]». 

[MJ.. 

1 0010 

H-17‘ 

+ 14-61° 

+ 49.V 

1-0730 

1-25 

14 56 

494 

1 -1008 

1*28 

14-54 

49-2 


The mean molecular rotatory power in dilute aqueous solution is 
thus [M] u +49-4°. 

In addition to the salts described above, the cupric salt, 
crystallising with o'o molecules of water in pale blue rhombs, and 
the ferric salt, crystallising in yellowislngreen leaflets, have also 
been prepared. 

It is noteworthy that in the concentrations used, all the above 
compounds, with the exception of the free acid and its ammonium 
salt, give molecular rotatory powers less than [M] u + 50° ; this value 
is notably less than was obtained by Pope and Peachey from 
examination of the ammonium salt. Tlie still smaller value of 
[M] d +46"4° obtained for the acidic ion by the examination of tie 
pavine salts described above possibly result from the greater degree 
of molecular dilution in which the latter salts were examined; h 1 
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rhis connexion, it is worthy of note that Walden ( Zeitsch . physikdl . 
2891, 15, 196) found that the molecular rotatory powers 
the (i-a-bromocamphor-TT-sulphonatea decreased slightly as the 
liiution increased in aqueous solution. 


d- and \-Pavine d-Tartratet. 

« e externally compensated pavine cannot be resolved by 
' taiiisatiou with d-tartaric acid, owing to the formation of a 
eli characterised partly racemic rff-pavine d-tartrate (Goldschmiedtj 
\loiaitA; ISM, 19, 321 ; Pope and Peachey, Trans., 1898, 73, 902), 
it appeared of interest to prepare and examine the d-tartrates of 
Path d- and l-pavine. The salts were prepared by dissolving 
equivalent quantities of the base and acid in aqueous alcohol and 
evaporating to dryness; the partly crystalline residues were then 
dissolved iu dry acetone and precipitated as microcrystalline, white 
powders by the gradual addition of dry ether. Both salts absorb 
moisture from tho air, and are oxtremely soluble in water and most 
organic solvents; they thus contrast strongly with df-pavine 
d-tartrate, which is stable in the air, and dissolves sparingly in 
water aid alcohol. 


d 'Ptii'itie i-Tarirate, oC^HggO^NjC^HgOg.SXIgO. 

This salt readily absorbs moisture after drying in a vacuum 
desiccator, and, for purposes of analysis, was exposed to the air 

until constant in weight: 

0-1170 gave (M401 C0 2 and 0 0682 H 2 0. C=55'97 ; H = 6'52. 
(1-4364 lost 0-0394 at 105°. H 2 O=9'03. 

C 4( Ht,O io X 2 requires C=5614; H = 6"86; H 2 O = ll’50 per cent. 
An accurate determination of the water of crystallisation could 
not be made, because decomposition sets in before the salt becomes 
anhydrous; the above analyses merely show that the salt is the 
normal tartrate. It melts and decomposes at 156 — 158° : 

02260 gram, dried at 105°, and made up to 20 0 c.c. with water 
' S«'e “ D +3'56° iu a 2-dcrn. tube, whence [a] D + 157’5°. 

W’mm i fariratc, 2C 20 H 2 A^AO 6 ,HjO. 

After drying at 105°^ this salt was found by the following 
Ma ) S es to retain one molecule of water of crystallisation ; like the 
1^6- 158° ^ °* ^P av * ne , melts and decomposes at 

vw * XCVll, 

4 F 
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0-1658 gave 0-3759 C0 2 and 0'0950 H 2 0. C = 61'81; H = G-40 
0-1694 „ 0-3862 C0 2 „ 0'0968 H 2 0. C = 62-16; H = 6'39! 

C 44 H 54 0 15 N 2 requires 0=62-10; H = 640 per cent. 
0'2810 gram, made up to 20'0 c.c. -with -water at 22° e . 
a D -4'23° iu a 2-dcm. tube, whence [a] D — 150‘5°. 

University Chemical Laboratory, 

Cambridge. 


CCXXXI . — Synthesis of 1:1 : 3 - Tnmethyhyd ohexene 
(cyclo Geraniolene). 

By Arthur William Crossley and Charles Gillikg (Salters 1 
Fellow). 


Some years ago Tiemann and Semmler (5er., 1893, 26, 2708) 
prepared from the aldehyde citral (geranial) an open-chain hydro- 
carbon, C 0 H lc , named by them geraniolene. The constitution of 
this substance (T) follows from that of citral, which was established 
by Barbier and Bonveault in 1896 (Com.pt. rend. } 122 , 393). 

When geraniolene is shaken with a 60 per cent, solution of 
sulphuric acid, an isomeric change takes place, the open-chain 
hydrocarbon being converted into a mixture of two cyclic hydro- 
carbons, a- and #-cyc/? 0 geraniolene (II and III), in which mixture 
the a-variety is present in larger quantity : 


CMe 2 :CH-CH 2 -CH 2 -CMe:CH 2 CMe 2 <j^^ e >CH and 


J 2 1 
(I.) 


(in,) 


The constitutional formulae of these hydrocarbons were ultimately 
determined by Tiemann (Bar., 1898, 31 , 816, 881; 1900, 33 , 3711) 
from a study of their oxidation with potassium permanganate, tie 
products isolated being two ketonic acids, iaogeronic (IV) and 
gcronic (V) acids, together with as-dimethylsuccinic acid and 0#-di 
methylglutaric acid. 


ri., 'ill . ■ C'Me 


>CH 


car /CHj’OOMe. /y. a 
CMe 2<OH — HH . /COi 


CMe,< CH:C - Me '>r l TT 

iX CH,-CH^ Ul s 


-CHy 

(IV.) 


,,,, ^C0 2 H COMe >rH 

CMs, 2<f!H 2 ' 

(V-) 


-■^ch; — on/ 
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The formation of the two modifications of cycfogeraniolene was 
ascribed to the addition of two molecules of water to the molecule 
of geranioiene which were subsequently eliminated. According to 
Tiemann, hydroxyl groups became attached to the carbon atoms 
g methyl groups, so that the first stage in the reaction consists 

f fsr\n rtf a. rnmnnitn/1 1 _ ttt , -i . . 


bearing i 


j w » 4-,— ciaav ACtttllUU consists 

in the formation of a compound of formula VI; this is succeeded 
ng-formation due to elimination of a molecule of water and 
' of the two carbon atoms marked *: 




■CH, 


by ring 

subsequent union 

0 H'Cire,-OH a 'CH s -CMe(OH)-(JII s 

< VL ) ’ (VII.) 

It is obvious that the second molecule of water may be eliminated 
from the compound (VII) in two different ways, and the formation 
of the two modifications of rycfogeraniolene is thus explained : 




III., ~> 


CMe,<55>CH 


A third hydrocarbon having the formula : 






is a possibility, but no evidence of its presence is recorded. 

Tiemann did not actually isolate either of the hydroxy-compounds 
VI or VII, but a synthesis of 1:1: 3-trimethylcycfohexan-3-ol 
(YU) ia « “w teen effected by a method which leaves no doubt 
as to its constitution, and it is found that this alcohol can be readily 
converted into ryrfogeraniolene, thus affording confirmation of 
Tiemann’s supposition. 

The starting point was 1 : l-dimethyli-yrfohexan-3-one (VIII) 
prepared by the action of reducing agents on 5-chloro-l : 1-dimethyl’ 
91 * 81) - When this ketone is 
the Drodn t T et lere j sc>lutl011 of magnesium methyl iodide and 
pro uct decomposed with water, trimethylryrfohexanol (IX) is 
obtained as a well-defined, crystalline substance, melting S 13 


CMe,< cn i~CON..,„ 
VHpCH,/ 011 
(VIII.) ‘ 


— > 


C-Me^^OH^ 


"CH 2 -CH./ 

(IX.) 


•CH., 


cj ^<ch;-SP>oh s 

(X.) 


: ! : I “L hy ? r ? trom,c ac ‘d converts the alcohol into 3-bromo- 


1- 1. n - * W4U1 b d,CJ 

W’ which - 

potassmm hydroxide, 


when treated with 
loses the elements of hydrogen 

7 F 2 
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bromide in two ways, giving rise to the same mixture o{ hydro- 
carbons as described by Tiemann. 

The work of Tiemann on the preparation of cycfogeraniolene was 
repeated by Wallach (Annalen, 1902, 324, 97), who prepared the 
nitrosate of a-cyrfogcraniolene, and proved that it was transformed 
by the action of alkalis into the oxime of 1 : 1 : 3-trimelhyl-AL f j, c / 0 . 
kexen-4-one. The identity of the hydrocarbons described in the 
present communication with ri/cfogeraniolene has been established 
by preparing this crystalline nitrosate, and from it the above- 
mentioned oxime; further, by oxidising the hydrocarbons with 
potassium permanganate, when the products isolated were as-di- 
methylsuccinic acid, isogeronic and geronic acids, the two latter 
being identified as their semicarbazones, melting at 195° and 164 s 
respectively. 


Experimental. 

1:1: Z-Trimethi/lcydohexan-Z-ol, CMe 2 <^^ 

Thirty grams of 1 : l-dimct.hylcyt7ohexan-3-one (Trans., 1907, 91, 
81), dissolved in an equal volume of ether, were gradually added to 
a Grignard reagent prepared from 33 grams of methyl iodide and 
5-7 grams of magnesium turnings in 100 c.c. of dry ether. The 
ethereal solution was gently boiled on a water-bath for one hour, 
cooled, and poured into a concentrated solution of ammonium 
chloride, to which ice had been added. The ethereal layer was 
separated, the saline solution extracted three times with ether, the 
mixed ethereal liquids washed, dried over potassium carbonate, and 
evaporated, when a solid residue (23 grams -=70 per cent, of the 
theoretical amount) was obtained, which, after drying on porous 
plate, was recrystalliscd from dilute alcohol and analysed : 

0*1061 gave 0-2965 CO, and 0 1209 H 2 0. C = 76'21 ; H = 12-66. 

C 9 H ]s O requires C — 76’06; H = 12‘67 per cent. 

1:1: Z-TnmtthyJ cy clo A exan-3-ol is readily soluble in the cold in 
all the ordinary organic solvents, and may be crystallised from 
dilute alcohol or dilute acetone, from which it separates in beautiful 
four-sided, elongated prisms, having a characteristic, strongly 
camphoraceous odour, and melting at 72'5°. 

Z-Bromo-l : 1 : $-trimethylcyc\okexane. 

TrimethylcyeZohexanol, in quantities of 10 grams at one time, 
were sealed up with 50 c.c. of a solution of hydrogen bromide 
(saturated at 0°) in small soda-water bottles, which were heated 
in a boiling-water bath for one hour. The mixture was poured 
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ffatev. extracted three times with ether, the ethereal solution 
-l- tl "dll a solution of sodium hydrogen carbonate, then with 
"^ter dried, evaporated, and the residue distilled under diminished 
* ,, | ri , ^lien, after two distillations, 11 ’5 grains passed over 

constantly at 880/2° mm. : 

0-1527 gave 0'1375 AgBr. Br=38‘31. 

C 9 H ]7 Br requires Br=3902 per cent. 

nnmolriintlbylcydahexane ‘ s > when freshly prepared, a faintly 
clloiv liquid boiling at 88°/20 mm., which, especially on exposure 
to air evolves fumes of hydrogen bromide and rapidly decomposes, 
bccomum green, and finally black. The rapidity with which this 
decomposition takes place accounts, no doubt, for the low result for 
bromine quoted above. 


j . 1 . Wrimdhyl-^- and -A 2 -cyclo hexenes, a and 0-cyclo- 
Geraniolene, 

»4J> H and -c<~> C H 3 


Thirty grains of potassium hydroxide were dissolved in a little 
water, and added to 35 grains of bromotrimc-thylcyc/ohcxare dis- 
Eohcd in 130 c.c. of absolute alcohol. The whole was heated on the 
water-bath for one hour, cooled, poured into water, and extracted 
four times with ether ; the ethereal solution was washed, dried, and 
evaporated, and the residue distilled, when the following fractions 
were collected: 110 — 136° = 2 grams; 136— 142° = 13 grams; 
142 — lot! 0 =3 grams. The fraction 136 — 142° was twice redistilled 
over sodium and analysed : 


01244 gave 0‘3971 C0 2 and 0T430 II 2 0. C = 87'06 ; H = 12'77. 
C 9 H 16 requires C = 87'10; H=12’90 per cent. 


Trimethijkjclohexene ( cyclogeraniolene ) is a colourless, refractive 
litjuid, possessing a pronounced terpene-like odour. It boils at 
137— 140°/760 mm., and has a density of 0'8085 at 15°/15°. 

This hydrocarbon has also been prepared by the action of 
dehydrating agents on trimethy]c#rfohexanol (potassium hydrogen 
sulphate at 130—140°, and zinc chloride at 160 — 170°) and by 
shaking trimethylcyrfohexanol with dilute sulphuric acid (D J’67) 
tor several hours at the laboratory temperature. If this latter 
action is prolonged for several days, tho principal product is a 

po y meric modification of tho hydrocarbon boiling at 165 — 170°/ 

30 mm. 

When isscived in glacial acetic acid and treated with amyl 
1 o an nitric acid according to the directions of Waiiach 
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(loc cit.), the mixture of trimethylejrcfohexenes, prepared hy any of 
these methods, yielded the crystalline nitrosate of 1 : 1 : 3-trimethyl. 
A 3 -cy<dohexene, melting at 103-104°, which by the action of sodium 
methoxide was transformed into the oxime of 1:1: 3-trimethyl- 
A 5 -cycfohexen-4-one, melting at 128°. 

The hydrocarbon was oxidised with potassium permanganate as 
described by Tiemann (Ber., 1900, 33, 3711), when the residua 
obtained on working up the product partly solidified on keeping. 
It was spread on plate, and the residue crystallised from water, 
when it melted at 140°. The identity of this substance with cs-di- 
methylsuccinic acid was proved by the mixed melting-point method, 
and by preparing from it an anilic acid, which melted at 186°. 

The porous plate (see above), on extraction with ether, yielded 
an oil which was dissolved in alcohol and treated with a solution 
of semicarbazido acetate. After some time a solid was deposited, 
melting at 185—192°, which crystallised from alcohol, in which 
solvent it is only sparingly soluble, in feathery needles, melting and 
decomposing at 198°. (Found, N = 18'46. C 10 H 19 O 3 N 3 require 

N = 18'34 per cent.) These data prove the substance to be the 
semicarbazone of zsogeronic acid. 

On concentrating the mother liquor from the above semicarbazone, 
a further quantity of crystals was obtained in glistening lamell®, 
melting, after recrystallisation, at 163°. (Found, N = 18'37, 
C 10 H b O s N 3 requires N = 18'34 per cent.) The substance was there- 
fore the semicarbazone of geronic acid (compare Tiemann). 

It appeared to he of interest, in connexion with other work which 
is in hand, to try the action of Grignard reagents, other than 
magnesium methyl bromide, on dimethylcycfohexanone, but the 
results are most disappointing, as with increase in the molecular 
weight of the alkyl group, the yields of the products decrease 
rapidly, and further work in this direction has been abandoned for 

the present. . 

1 : l-Dimethyl-Z-ethylcyc\ohexan-2-ol, prepared by the action o 
magnesium ethyl bromide on 1: l-dimethykycJohexan-3-one, is a 
colourless, refractive liquid, boiling at 94°/ 30 mm., and possessing 
penetrating, camphoraceous odour : 

0T363 gave 0 3851 C0 2 and0'1552 H„0. C = 77 05; H=12’65- 
CjoH^O requires C= 76-93; H = 12’82 percent. 

The alcohol is readily converted by tbe action of fuming hydro- 
bromic acid into Z-bromo-1 : l-dimethyl- 3 -ethylcydohezane ( ■ P 
105 — 106°/22 mm.), from which substance hydrogen broml V 
eliminated by potassium hydroxide to give a mixture o iso 
1 : X-dimethyl-S-etkylcyciohexenes : 
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01210 gave 0 3848 C0 2 and (H425 H 2 0. C=86'73 • H-1309 
C.oHjg requires C=8695; E = 13 04 per cent. ~ 
Dmcthylethylcyclohexene is a colourless, refractive liquid, boiling 

at 156°/ 7 60 mm. • ^ 

Keseaucu Laboratory, Pharmaceutical Society, 

17 , Bloomsbury Square, W.C. 


CCXXXII . — The Constituents of Gelsemium . 

By Charles Watson Moore. 

I'sdeh the title of “ gelsemium ” several of the pharmacopeias 
recognise the dried rhizome and roots of Gelsemium sempervirens , 
Alton, commonly known as the “yellow jessamine.” 

The medicinal value of the plant is due to the presence of certain 
alkaloids, only one of which, however, has been obtained in a crystal- 
line condition. 

Among tho earlier investigations of gelsemium there may be noted 
that of Wormley (.Inter. J. Phnrm., 1870, 42, I), who isolated an 
impure alkaloidal product to which he gave the name of “ gelseminine ” 
This base was afterwards investigated by Sonnenschein (Bur 1876 
9,1182) and Gerrard (Pharm.J., 1883, 13, [iii], 641), who assigned 
to it the formula: C 2 . 2 H Bg 0 4 ?T 2 and C 24 H, s 0 4 N 2 respectively. The last- 
mentioned investigator was the first to obtain geWinine and its salts 
in a crystalline state. Thompson ( Jahreshe , /■„ 1887, 22181, who ascribed 
to gelsemine the formula C 5J H M 0, 2 N 4 , showed that it was accompanied 
in the plant by a second alkaloid, which he obtained in an amorphous 
condition, and which he designated as “ gelseminine.” Both gelsemine 
and gelsetnmmo have more recently been examined by Cushny 
(fe, 1893, 26, 1725), who proposed the formula: C 4a ir M O u N, and 
..H^OijN, respectively for the two bases. Spiegel (/lei-., 1893 26 
1M5) suggested the formula C 2 ,H ;6 0 3 N 2 for the crystalline base, which 
lias confirmed by Gardner (Her. deut. pharm. Get., 1S95, 5, 330) who 
obtained it m colourless crystals, melting at 1 60 1 . 

Some confusion has arisen as to the nomenclature of the two bases 
li a 11 " 1Um; thu? in tbe literature the crystal- 

«^^r^r* Dd . the 

s„: . „ . , most 01 the German investigators, for exauinle 

sens! In'this com' ^ “ Se theS ® names in t!le opposite 
Tho present . ' D “ umcat,on the E “g1ish nomenclature is adhered to. 

gelsemine in a pure fr Tl, reSU “ ed “ th ° i3 ° ktio “ ° f Ule alkaloid 
considerably higher tb ^ i & 1°* c0ll(i ‘ t i on - Tlle base is found to melt 
oly higher than has hitherto been recorded (m. p. 178“, instead 
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of 160°), and it has been conclusively shown to possess the formula 
c HjjOjK,. Besides gelsamine and gelseminine, the presence of a 
third alkaloidal substance in gelsemium has been established. This 
substance is weakly basic and amorphous, but possesses strongly toxic 
properties. 

It was shown by Wormley ( loc . cil.) that gelsemine was accompanied 
in the plant by an acidic substance, which he called “ gelseminic acid,’ 1 
an observation which has been confirmed by the present author. 
Gelseminic or “gelsemic" acid has been shown by Schmidt (Hrc/t. 
Fharm., 1898, 236, 236) to he a umnomethy] ether of toscuietin 
(4 : 5-dihydroxyconmarin), Two sesculetin monomethyl ethers ate 
known, which have been incorrectly termed a- and /S-methylsesculetin 
respectively (compare Jleilstcin a Hnivlhuch, III., 568), the couipiumj 
from gelsemium having boon given by Schmidt the latter designation, 
It is evident, however, that the names a- and /5-methyliesculetin can 
only be correctly applied to substances possessing the following fonmils 
respectively (Pechmann and Kraft, 2?er., 1901, o4, 423): 

OH OCH s 

HOf /X Y / \[[ 
HO w\/C° HO \/ I \/CO 

0 0 

Gelseminic acid is, therefore, Jesculetin 4-(or-5)monomethyl ether, 
and it is considered desirable to retain for this substance the name 
“ scopoletin,” as proposed by Eykinan (Rec. trav. chim 1884, 3, 171), 
who first obtained it from the rhizome of Scopolia japonica. The 
fluorescent substance, known as /J-methylssculetin, which is contained 
in the bark of Primus serotina and in jalap (Trans., 1909, 95, 243; 
J. Arner . Chem. Soc., 1910, 32, 93) would accordingly be more 
appropriately termed scopolotin. 

A summary of the results of the complete investigation of gelsemium, 
is given at the end of this paper. 

Experimental. 

The materia] employed in this investigation consisted of the dried 
rhizome and roots of Gelsemium sempervirens, Aiton. 

A portion (20 grams) of the crushed drug was extracted successively 
in a Soxhlet apparatus with various solvents, when the following 
amounts of extract, dried at 100°, were obtained : 


Petroleum (b. j>. 

So— 50") extracted 0-39 gram 

= 1’95 per cent. 

Ether 

„ 0-16 „ 

0-80 

Chloroform 

„ 0-34 „ 

170 „ 

Ethyl acetate 

„ 0-16 „ 

0-80 

Alcohol 

„ 1 63 „ 

8-15 „ 


Total 


2*68 grams = 13*40 
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For the purpose of a complete examination, 49*44 kilograms of the 
t n d material were completely extracted with hot alcohol, After 
of the greater portion. of the alcohol, a viscid, dark- 
. -toured extract was obtained, amounting to 9‘20 kilograms. 


Distillation of the Extract with Steam. 

^ quantity (2 kilograms) of the above-mentioned extract, represent. 

• a ihoot- 10'7fi kilograms of the drug, was mixed with water, and 
.'teora passed through the mixture for some hours. The distillate, 
which amounted to 5 litres, contained some drops of oil floating on the 
'iirf u’o It was extracted with ether, the ethereal liquid being dried 
and the solvent removed, when a small quantity of an essential oil was 
obtained This was a very pale yellow liquid, and amounted to about 
m(nP) ljeir»g thus equivalent to about 0 010 per cent, of the weight 
of the drug. 

Non-volatile Constituents of the Extract. 

After the distillation of the extract with steam, as described above, 
there remained in the distillation flask a quantity of a brown resin 
(A) and a dark-coloured aqueous liquid (13). The resin was collected, 
and repeatedly washed with water until nothing further was removed, 
the washings being added to the above-mentioned aqueous liquid. 

This resin was a brown, viscid solid, and amounted to 41 2 grams. It 
was dissolved in alcohol and mixed with purified sawdust, the 
thoroughly dried mixture being then successively extracted in a 
Soxlilet apparatus with petroleum (b. p. 35 — 50°), ether, chloroform, 
ethyl acetate, and alcohol. 


Petroleum Extract of the Resin (A). 

Motion of Penlalriacontane, C 95 H 72 , and Emodin Monomethyl Ether. 

The petroleum extract, which formed a brown, semi-liquid mass and 
amounted to 2*24 grams, was dissolved in 2 litres of warm ether and 
the solution kept for some days, when a small quantity of an almost 
colourless substance separated. This was collected and washed with a 
little ether, after which it was distilled under diminished pressure. 
The distillate, which rapidly solidified, was crystallised from ethyl 
acetate, when it was obtained iu small, colourless, glistening leaflets, 
melting it 75-. (Found, C = S49 ; H = Calc.,C = S54 ; H=U6 
per cent.) 

Thi* substance was therefore pentatriacontane. 
remov ^ rom which the peutatriacontane had been 

an a ^ ** a1)ove ^ escr ^ed, was extracted with successive portions of 
1 sous wolutiou of sodium carbonate, and finally washed with 
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water. The alkaline liquids and washings were united, acidified, and 
extracted with ether, when 15 grams of a viscid, oily liquid were 
obtained. On distilling this liquid under diminished pressure, it 
passed over between 245° and 255°/25 mm., and then became almast 
solid. It consisted of a mixture of fatty acids, which were examined 
in connexion with a similar product obtained from the non-acidie 
portion of the petroleum extract after its hydrolysis. 

The ethereal liquid, from which the pontatriacontane and free fatty 
acids had been removed, as above described, was subsequently fsbaken 
with a solution of sodium hydroxide. The alkaline extracts, which 
had assumed a red colour, were acidified and extracted with ether, when 
a very small quantity of an orange-yellow substance was obtained. 
This when crystallised from ethyl acetate formed orange-red prisms, 
which melted at about 190°, and when mixed with a little emodin 
monomethyl ether, fusion occurred at the same temperature, The 
quantity so obtained was too small for analysis, but the substance 
appeared to be emodin monomethyl ether (m. p. 195°), since on heating 
for a short time with concentrated sulphuric acid it gave a substance 
soluble in aqueous sodium carbonate and agreeing in its properties 
with emodin. 

Isolation of a Phytosterol, 

The ethereal liquid which had been extracted with alkalis, as above 
described, was evaporated, when a quantity of an oily product was 
obtained, This was hydrolysed by heating with an alcoholic solution 
of potassium hydroxide, the alcohol removed, water added, and the 
alkaline liquid extracted with ether. The ethereal solution was 
washed, dried, and the solvent removed, when a quantity of brown 
resinous material was obtained. This was extracted with cold absolute 
alcohol, in which only a small portion dissolved. The alcoholic solu- 
tion was concentrated, and a little water added, when, on keeping, « 
substance separated in flat needles, which after recrystallisation from 
a mixture of dilute alcohol and ethyl acetate formed glistening, 
flat needles, melting at 136°. The amount of this substance was 
1-5 grams : 

0-1600, on heating at 110°, lost 0‘0072 H 2 0. H 2 0 = 4'5. 

0 1336* gave 0-4110 C0 2 and 01455 H 2 0. C = 83’9; H = 12*I. 

C 2r H, c 0,H 3 O requires H 2 0 = 4-5 per cent. 

C 2 ,.H 40 O requires C = 839 ; H= 119 per cent. 

ihis substance thus agrees in composition with a phytosterol, and it 
yielded the colour reaction of that class of compounds. A determination 
of its rotatory power gave the following result : 

* Anhydrous substance. 
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0-2393, mat 113 U P t0 c - c - witl1 chloroform, gave ai) - 0°58' in a 
o.d«n. tube, whence [o] D -40-4°. 

The acetyl derivative, when crystallised from acetic anhydride, 
separated in needles melting at 1 29—127°. 

The brown resinons material, from which the phytosterol had been 
removed by extraction with alcohol, as above described, was thoroughly 
examined, but nothing definite could be isolated from it. It appeared 
to consist of a mixture of hydrocarbons. 


Identification of the Fatty Acids. 


The alkaline aqueous solution of potassium salts, from which the 
nhytosterol had been removed by extraction with ether, as above 
described, was acidified and again extracted with ether, the ethereal 
solution being washed, dried, and the solvent removed, A quantity 
(10 grains) of fatty acids was thus obtained, which, when distilled 
under diminished pressure, passed over between 240° and 260725 mm. 
As these acids distilled within the same range of temperature as those 
previously obtained, which existed in the drug in the free state, for the 
purpose of their examination the two portions were mixed. 

Twenty grams of the mixed acids were converted into their lead 
salts, and the latter digested with ether, when a portion dissolved. 
Both the soluble and insoluble portions were decomposed by hydro- 
chloric acid, and the regenerated fatt.y acids purified by distillation 
under diminished pressure. The soluble portion of tho lead salts 
yielded 11 grams of liquid acids, while the insoluble portion gave 
8 grams of solid acids. 

Ik Liquid Acids .— These acids, when distilled under diminished 
pressure, passed over at about 225715 mm. An analysis and a 
determination of the iodine value gave the following results: 


01430 gave 0-4030 C0 2 and 0-1518 H,0, C = 76-»; H = ll-8. 

^ ' absorbed 0-6783 iodine. Iodine value = 1 60. 

CAO, requires 0 = 766; H=12-l percent, iodir.e value = 90-1 
C = 77*1 ; 11 = 11-4 „ „ „ =181-4. 

In order to obtain more definite information respecting the nature 
math Vj 0 ' 6 m * X ^ Ure ’ a quantity of it was oxidised according to the 
of l)'l e* 0 ™ ed b y Lewkowitseh (Chemical Technology and Analysis 
lm ' VoL P- ™s resulted ini 

q.untL„nl r ° Xy8teariC adJ (m ' p - l57 160 °) and a small 
IndlthlullToT 10 ^ 11 ( “- P ' 125 - 127 °>- 11 thus be 
and linolic ari i ,i ? md Mlds conslste(i chiefly of u mixture of oleic 

^^s terb r dominatiDgttmouDt ' 

S»»e the following resuJt ^ at ab ° Ut 55 ° ftDd 0D ft,,al >' sis 



2228 MOORE : THE constituents oe qelsemium. 

0*1383 gave 0*3842 C0 2 and 0*1590 H 2 0. C = 75*8; H = l’*7, 
C 16 H 82 0 2 requires C = 75'0 ; H = 12*5 per cent. 

C 1S H 36 0 2 „ C = 76-1 ;H = 12-7 „ 

From this result it would appear that the solid acids consisted of a 
mixture of palmitic and stearic acids, the latter predominating 


Ethereal Extract" of the Resin. 

Isolation of Ipuranol , C J3 H as 0 2 (0H) 2 , 

This extract was a brown, amorphous mass, and amounted to 
10 grams. It was redissolved in about 500 c.c. of warm ether and 
kept for some days, when a small quantity of an almost colourless, 
amorphous substance separated. This was collected and crystallised 
from a mixture 'oF pyridine and dilute alcohol, when it formed 
microscopic noodles, melting at 290 J . (Found, 0 ~ 72*3 ; 11 = 105. 
Calc., C = 72*6 ; H = 10*5 percent.) 

This substance was thus identified as ipuranol, and when treated 
with sulphuric acid and acetic anhydride it yielded the colour reaction 
shown by this compound. From it was also prepared diacetylipuranol, 
which separated from acetic anhydride in glistening leaflets, melting 
at 162°. 

The ethereal solution from which the ipuranol had been separated, 
as above described, was examined, but nothing definite was isolated 
from it. 

The chloroform, ethyl acetate, and alcohol extracts of the resin 
amounted to 35, 36, and 95 grains respectively, and consisted entirely 
of amorphous products. 


Examination of the Aqueous Liquid (B). 

Isolation of Scopolelin. 

This liquid, as already indicated, represented that portion of the 
iriginal alcoholic extract of the drug which was soluble in cold water, 
,^from which the previously-described resin (A) had been remote^ 
It Vyas thoroughly extracted with chloroform, these extracts e , 
wajhfwiVried, and the solvent removed. A quantity (about o 
of a crystalline compound was thus obtained, which, after : ^ 

tion friy*n alcohol, formed long, almost colourless nee e», m 
204°. fcs alkaline solution showed a fine blue fluorescence, 

0*1 43(w gave 0*3286 C0 2 and 0*0550 H 2 0. C — 6^ 6, 


c, 


0 H 8 O 4 requires C = 62*5 ; H = 4*2 per cent, 
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X medio xyl determination by means of Perkin’s modification of the 
?.;*! method gave the following result : 

0 2132 gave 02584 Agl. OMe= 16 0. 

(J.HjOj'OMe requires OMe= 161 per cent. 

The substance is thus identified as scopoletin, a methyl ether of 

riculetin. 

Its acetyl derivative separates from acetic anhydride in colourless 

eaflct?, melting at '77°. 

pilo-oinoscojH/tstin, OjjjHjjO^Big. Five grams (six atoms) of bromine 
rtro added to a solution of scopoletin (2 grams) in about 50 c.c. of 
:bk, reform. Hydrogen bromide was slowly evolved, but the liquid did not 
lecome colourless. After keeping some hours, a crystalliue substance 
icparated, which was removed and recrystallised from alcohol, when it 
orined yellow, glistening plates, melting at 249° : 

01682 gave 0 IS00 AgBr. Br = 45-5, 

CujHjOjBn, requires Br= 457 per cent. 

This substance is therefore a dibromoscopoletin. 

Dibromoscopoletin is sparingly soluble in ether, chloroform, or 
slcobol, and ils solution in alkalis shows a very intense green fluores- 
cence. 

The two bromine atoms in dibromoscopoletin appear to be in the 
benzene nucleus, as Ibis substance instantly decolorises a cold alkaline 
solution of potassium permanganate, and, therefore, still contains a 
iouble linking. In this respect it resembles the dibromocoumarin 
described by Perkin (Trans., 1870, 23, 371). 

On boating dibromoscopoletin with acetic anhydride, it is readily 
acetylated. The acetyl derivative forms colourless prisms, melting 


Isolation of Gelsemine, C 2() II 22 0 2 N 2 . 

Hi. aqneoi.s liquid from which the scopoletin bad been removed, as 
WlL ' H "' rac 't 0< ^ ' v ‘tft successive portions of amyl 
wo 0 , ibis, however, only removed small quantities of an amorphous 

was “ on basic > and from which nothing 
alkaline will v l50 ‘ lW ' Tlie *“l uid "as accordingly rendered 
‘I* combined rtl' 1 ™ r rb0naUi and thoroughly extracted with ether, 
^,“"5 W;i£hed ’ dried ’ ! ‘« d *• solvent 
Which crvm a |i;. J ‘ 3 f a <! >' ellow product was thus obtained', 

P ris ms, melting It lTdlt-M 1 ^ Metune in handsome ' glistening 
Wivmt, its mpifin After recrystallisation from the same 

Counted to 12 e! g point was constant at 178 3 . Thequantity isolated 
fci alksloi ( ] s : ‘ s. t gave all the usual reactions characteristic 
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1*1448, when heated at 120°, lost 0*1774 acetone. C 3 H 6 0^15 5 

0*1594* gave 0*4353 C0 2 and 0*0980 H 2 0. C±=74*5 ; H = 6 8 

0*3458* „ 27*5 c.c. N 2 at 27° and 754 mm. N = 8*7. 

C 20 H 22 O 2 N 2 requires C * 74*5 ; H = 6*8 ; N *=* 8*7 per cent. 

<WWW> requires C 8 H 6 0-15*3 per cent. 

This substance, therefore, corresponds with the crystalline alkaloid 
gelsemine, which has previously been isolated from gelsemium, and for 
which, as already mentioned, several empirical formula have been 
suggested. The fact that gelsemine crystallises from acetone with one 
molecule of this solvent (see above) was confirmed by mixing 1 g rata 
of the air-dried preparation with 20 c.c. of water and distilling the 
liquid. On adding p-broinophenylhydrazine to the distillate, a crystal- 
line precipitate was formed, melting at 93°, which corresponded in all 
respects with acetone-^-bromophenylhydrazone. 

The molecular weight of gelsemine was determined by the cryoscopie 
method in acetic acid solution : 

0*5250*, in 24*90 acetic acid, gave A t*= -0*270°. M.W. -305, 
CggHgOgNo requires M.W. —322. 

In benzene solution association occurs, and numbers corresponding 
with twice this molecular weight are obtained : 

0*6340*, in 20*70 benzene, gave A t = - 0*248°. M.W. = 605. 

(C 20 Hn 2 O 2 N 2 ) 2 requires M.W. — 644. 

In order to ascertain whether gelsemine is homogeneous, a quantity 
was converted into its hydrochloride, and this salt recrystal 
lised, first from dilute alcohol and then from water. The base was 
then regenerated, and, after crystallisation from acetone, again 
analysed : 

0*1414* gave 0*3866 C0 3 and 0*0880 H 2 0. 0-74*5; H = 6*9. 

C 20 H,AN 2 requires C = 74*5 ; H = 6*8 per cent. 

For further confirmation of the purity of the material, the base was 
converted into its nitrate. This salt, which forms glistening prisms, 
melting above 280°, was recrystallised from water, and the base 
regenerated from it. The product so obtained, after crystallisation 
from acetone, gave the following results on analysis : 

0*1462* gave 0*3980 C0 2 and 0*0906 H 2 0. C = 74*2 ; H = 6*8. 

C 2 oH 22 0 2 N 2 requires C = 74*5 ; H = 6*8 per cent. 

The formula of the base deduced from these analyses is in harmony 
with the result obtained from the analysis of the hydrochloride. 

Gelsemine forms a monohydrochloride crystallising in small 
prisms, melting indefinitely at about 300° : 

0*5614 gave 0*2310 AgOl. Cl= 10*1. 

CjoHggOgNg.HCl requires Cl=» 9*9 per cent. 

* Constant at 120°, 
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A determination of its specific rotatory power gave the following 


result . 

0-3100, made up to 20 c.c. with water, gave [«]„ + 0 «5' in a 2-dcm 
tube, whence [a]i> + 2*6. 

The close agreement of these results shows conclusively that the 
empirical formula of gelsemine is C 20 H 22 O 2 N r 
A determination of its specific rotatory power gave the following 

result : 

0-4066*, made up to 20 c.c. with chloroform, gave [a]], + 0°39' in a 
2-dcm. tube, whence [a] D + 15-9°. 

Examination of the Amorphous Alkaloidal Products. 

The alkaline, aqueous liquid from which the gelsemine had been 
removed by extraction with ether, as above described, was repeatedly 
extracted by means of amyl alcohol, when a relatively small quantity 
o! an amorphous, basic product was obtained. This appeared to 
consist of a mixture, and two alkaloidal products were found to be 
present, one of which was much more strongly basic than the other 
It was dissolved in chloroform, and extracted soveral times with 
1 per cent, aqueous hydrochloric acid, which removed the more strongly 
basic product. The material obtained on rendering the acid extracts 
alkaline was isolated by means of chloroform, when it formed an 
amorphous, brown-coloured product. Neither the free base nor any of 
1,8 S!llt8 could be obtoi °ed ^ a crystalline condition. This more 
strongly basic product appears to correspond with the amorphous 
alkaloid to winch the name “ gelseminine ’’ has been viven. 

The chloroform solution from which the “ gelseminine ” had been 
removed by moans of 1 per cent, acid, as above described, was shaken 
any lines with 10 per cent, aqueous sulphuric acid, which slowly 
: asms quantity of a very weakly basic subs’tance. As !n 

ob aned L a Iir " Z ““ ^ "° r its 

™ S subst — spends to the 

“Its, as on keepL a’chf T*" 8 ^ ^ Stab ' 0 ° nly in the form of its 

,i * 

u- JhWhl prcd.a. M 
bymeaD9 of 

a voluminous yellow ore w ^ ^ S ‘ C ^ aCetat< “- This P^eed 

ZCZT’ i WA * cM ’ a “ d 

* lteri “S the mixture a liaSd T b? Mr °« on “Iphide. On 

’ d 'r/ 88 ° btamed »•** g»ve a bluish-black 
Constant at 120 s . 



2232 


MOOBE: THE CONSTITUENTS OF GELSEMIUM. 


coloration wifh ferric chloride, and evidently contained a quaniity 
of tannin, but no definite products could be isolated from it. 

The filtrate from the basic lead acetate precipitate was treated with 
hydrogen sulphide for the removal of the excess of lead, and the 
filtered liquid concentrated under diminished pressure to a volume of 
about 2 litres. The concentrated liquid contained a considerable 
quantity of a sngar, as it readily reduced Fehling's solution, and 
yielded d phenylglucosazone, melting at 208 — 210°. 

One-fifth of the total liquid was diluted with water to 1 litre, about 
50 grams of concentrated sulphuric acid, diluted with an equal weight 
of water, added, and the liquid repeatedly extracted with chloroform 
with the object of isolating any organic acids present. As this 
operation removed only a small quantity of acetic acid, the add 
aqueous liquid was boiled for an hour and again extracted with chloro- 
form, when nearly a gram of seopoletin was obtained. It thus appears 
probable that a glucoside of seopoletin was present in 'the original 
aqueous liquid, but all attempts to isolate this substance were 
unsuccessful. 

Physiological Tests. 

The following physiological tests were conducted in the Wellcome 
Physiological Research Laboratories by Dr. H. H, Dale, to whom the 
author now wishes to express his thanks : 

A quantity (01 gram) of gelsemine hydrochloride, when injected 
intravenously into a rabbit, caused practically no effect, a result 
which is in agreement with an observation by Cushny. 

One milligram of the hydrochlorides of both the amorphous bases, 
when injected intravenously into rabbits, caused death from respiratory 
failure in about twenty-five minutes, preceded by convulsions. 

Summary. 

The results of this investigation may bo summarised as follows : 

The material employed consisted of the dried rhizome and roots ol 
Geleenvium setnpervireus, Aiton. 

An alcoholic extract of the drug, when distilled with steam, yielded 
a small amount of an essential oil. The non-volatile constituents, as 
obtained after treating the alcoholic extract with steam, consisted of '■ 
brown resin insoluble in water, and material which remained dissolve 
in the cold aqueous liquid. The resin, amounting to about o 
per cent, of the weight of the drug, yielded pentatriacontane ; 
emodin. monomethyl ether; a phytosterol, C 27 H 40 O (m. p ^ 
[o] 0 -40-4°); a small amount of ipuranol, C^H^O/OH);, “ “ 
mixture of fatty acids, consisting of palmitic, stearic, oleic, an 
acids. The portion of the alcoholic extract of the drug 
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soluble in water, and from which the above-deserihd " * , 

remowed, contained scopoletin (a monomethyl ether of d been 

- »«- - “* ~i ..d rsitr, L“‘r" • 

together with a quantity of sugar. It v ieU^ f f g ucoeide > 
alka.oidal pioducts, one of wh£h, T* 

1 pure crystalline state, melting considerably higher than ha ITh 
been recorded (178° instead of 160°), and which haa ho h ^ therto 
shown to possess the formula 0,-H. 0 N Th en inclusively 
products, one of which corresponds witiuheso-called 6 " 0 1 **** alkaloidal 
Won (te. A) and Cnshny (lec Z " e t f' 86 ™” ° f 
,0 crystalline derivative could be obtained from them MOrp ° US ’ aDd 

The Weli.come Chemical Reseabch Labokatobies 
London. ’ 


milWl- The Distillation of Mixtures of Enantio- 
mmphously Delated Substances. 

By William Chahles Evans. 

52;::&[r ,ioM wHch « 

olle of the simplest appears hrthmto to hi ^ 8tUdicd ’ 
Tkm type is the one in which the tw° - P f 
mixture have the same boiling point under aTth ^ ° f ^ IlqU ‘ d 
*>th, and in which the boiling points of 1 r Pr ™ dealt 
positions are identical with those of h Xtures of aI1 com- 
«» pressure, Under L 1 ““Points under the . 

all mixtures ot t L two c mn T “r. W ° UM be e ^ d 
«on like a single suhstnc Th? Sh ° Uld bcba ™ d >V 
be the same as that of tL r T pOSltlon of vapour 

«d no separad n bv fr^ 7? tbe ^ 
Possible. P by fr «tional distillation should be 

'PooidiseddMctc^antrr “ Which COnditioD3 of this highly 

are to be found 

;he study of such cases the nT * 7 ^ SUbstances < and in 

? de ternaining the comp^llf T™ ° f the method availab ^ 

Iff® 1 Nation It is j m ‘ XtUreS great 'y States 
tion Of the optically J, f C ° Urse ' we!! known tIAt no 

substance can hi 1 “ extera % «»- 

“t previous been <h ‘ b ? f ™ tl0DaI distillation; but it 
vot. Xcv’u, 0wn and w not immediately evident 

7 G 
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that mixtures of two enantiomorphonsly related isomerides in ailv 
casual proportion would resist separation by fractional distillation. 
The following observations of the behaviour of optically active 
mixtures of d- and 1-camphor and also of d- and l-tetralmho- 
quinaldine were made at the suggestion of Professor Pope for t)i e 
purpose of obtaining the lacking experimental data. 

A. Distillation of Mirtures of d- and \-Camphor. 

The mixtures were prepared from natural rf-camphor and art;, 
ficially prepared externally compensated camphor in suitable 
proportions. In the following series of experiments, the camphor 
was distilled from a retort heated by a naked flame, care bring 
taken to prevent the distillate from solidifying in the neck of tic 
retort ; the distillate was collected in a number of fractions, and tie 
specific rotatory power of each determined in benzene solution. 

(1) rf-Camphor alone was distilled, and the specific rotatory 
powers of the first and last fractions of the distillate, in 10 per cent" 
solutions, found to he [a] D + 40'85° and + 40*95° respectively; these 
values are identical within the limits of experimental error, 

(2) On distilling externally compensated camphor in the same 
manner, the first and last fractions were found to be optically 
inactive. 

(3) A mixture consisting approximately of one part of tcamphor 
and two parts of ci-camplior was separated into five fractions by 
distillation as above described under atmospheric pressure; tie 
specific rotatory powers of the five fractions in 8 per cent, benzene 
solution were [a] D -r 27*15°, + 27*02°, +27*37°, +26*66°, and 
+ 26*14° respectively. A similar distillation was performed with 
another mixture, and yielded five fractions with the specific rotatory 
powers [tt]„ + 21*40°, +20*09°, +19*75°, +20*21°, and +20*05° 
respectively. It will be noted that the rotatory powers of the five 
fractions composing either series are not identical within the limits 
of experimental error, so that some slight degree of separation is 
indicated, In these determinations, however, no special precautions 
were taken to ensure thorough admixture of the two components 
before distillation ; it therefore seemed possible that, owing to the 
readiness with which camphor sublimes, the two components, present 
in the solid state in different quantities, might have sublimed at 
different rates determined by the surface exposed and the tem- 
perature attained by the solid. 

(4) 'The contingency just indicated was obviated by melting 
together the mixtures of d- and f-camphor before introducing them 
into the retort; after taking this precaution, one mixture, si ml [ sr 
to those examined in i3), gave five fractions, of which the specific 
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H lat.ay powers in 8 per cent, solutions were Ini a. on 

- 20 - fi0 °> “ d +20-56° respectively t ] TheI fi ' + , 2 °' 66 °’ 

identical within the limits of experimental or 7* vaIu «> are 
indicated that intimate mixtures of ,/ j ; r ° r ’ and i4 is t!lus 
o,l in composition by distiHation under ^teric 

B. of Mixtures of d- md Wamphor {n ^ 

( 5 ) A mixture prepared from 

1 wl ; fa “’ l! ra 7 hor ’ and cons isting Of about L^artTSf 7 T~ 
Mil one ol /-camphor, was distilled in a eurr f { ‘ c? cam P Jlo r 
fradions being collected; these, and the residue loft • thre6 

flask, were collected and dried in the air Tj 7 1D tbe dlsti,Iul g 
the residue gave the specific rotatory powers in i fractions and 
solution, of [«j D + 16 ' 44 °, + 15-24° + u.cm P er cent, benzene 
lively; repetition of the operation with another 9 +27 ,' 90 ° res P ec ‘ 
yielded four fractions and a residue, which gave ti ““ 1 . M mixturB 
powers of [aJ D + 15 - 95 °, + 14 - 28 °, +14-150 u-?Qo PeClfiC rotator y 
respectively. No precautions were taken fn one .» + 27 , 15 ° 

tuic of the d- and df-caniphor previous to the st 16 “ tlmate admix- 

the large difference between these values and thZ , dlstlI)ate and 
«M«* >ctt in the distilling flask Zht it to the 

due to differences in the raj of sublimation in T “ tlcI P ated > be 
active and externally compensated substances ^ ** S ° Kd 

following trials. A mixture of , Z ' ~ rafCd b ? tha 

■Hid two parts of externally compensated i ne * partof Camphor 
‘® ^lidify, then roughly Ground 77 *“ melted and 
distillation as described under ’ J ^(,”,1 and Sul ’ jected to steam 
: rh,( ' h billed and the residue wl id, 7 ‘7 frat ' hons ° { camphor 

i«Ld 21 - 54 °, + 21 - 26 °, + 21 - 62 ° and + 21 LT r0tator y P™™ 

Tke close approximation tr, + *- 1 5 o respectively, 

mixtures of d- and /-camphor, °if care fc ‘t T 7^™ Sh ° WS that 
"'mixture, behave like a ,i. J , . take to ensure intimate 

fur '«t of steam. Slngle Substan °° on distillation ,n a 

C - Nation of Mixtures of d . and 1Trl , J 

As indicated in . etrah ydroqmmldine . 

fi Under c “™derS°“th P ir -d 6 f investi « ati0n of the 

S'* “implicated by- thltSj;'^ mixtW - of d - a »d 

Nnts d ° - -tsj tz 

7 rther lnf °™ation was therefore 
7 a 2 
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sought from the study of mixtures of <Z- and Z-tetrahydro- 
quinaldine. 

Externally compensated tetrahydroquinaldine -was treated with 
d-a-bromocamphor-ir-sulphonic acid, and the laevo-component of the 
base iu large measure separated by Pope and Peachey’s method 
(Trans., 1899, 75, 1068) ; the mixture of the d-base with a small 
proportion of the Z-isomeride remaining after the separation of the 
Z-tetrahydroquinaldine d-a-bromocamphorsulphonate was isolated hy 
distilling the mother liquors in a current of steam after addition 
of lime. Such mixtures were used in the following series of 
experiments. 

(7) Two specimens of the mixed d- and Z-tetrahydroquinaldine, 
containing (a) about 75 per cent, of d- and 25 per cent, of Z-tetra- 
hydroquinaldine, and (b) about 56 per cent, of d- and 14 per cent, 
of Z-tetrahydroquinaldine, were distilled from Wurtz flasks under 
a pressure of 300 mm, of mercury. The rotatory powers, 0 ( 
the several fractions collected were determined in 100 mm, tubes 



(«•) 

<M 

Fractions. 

a». 

Ou. 

1 

+ 28-39° 

+ 6'85° 

2 

28-47 

6-87 

3 

28*48 

6-87 

4 

28-46 

6-89 

5 

28-41 

6-87 

6 

28-44 

6-88 

7 

28-43 

6-87 

a 

28-47 


9 

28-49 



(8) Two specimens of the mixed bases containing (c) about 65 per 
cent, of d- and 35 per cent, of Z-tetrahydroquinaldine, and (<Z) and 
(e) about 78 per cent, of d- and 22 per cent, of Z-tetrahydroquinaldine, 
were distilled from a Wurtz flask over a naked flame, (c) under 
pressures increased gradually from 55 to 415 mm. of mercury, ( i ) 
under atmospheric pressure, and (e) under pressures which were 
caused to rise and fall during distillation between 140 and 600 nun. 
of mercury. The rotatory powers observed in 100 min. tubes of 
the various fractions collected are stated in the appended table. 



(c.) 

id.) 


Fractions. 

Or.. 

a D . 

n u . 

1 

+ 11-34° 

+ 33-42° 

!- 33-40' 

2 

11-39 

33-43 

3-3-38 

3 

11-40 

33-46 

33 39 

4 

11-38 

33-45 

33-45 

5 

11-40 

33-42 

33 "39 

6 

11-38 

33-46 

33 45 

7 

11-39 



8 

11-36 



9 

11-39 



10 

11-39 
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from the above results, it is to be concluded that on distilling 
mixtures of enantiomorphously related compounds under varying 
onditions of pressure, no diSerence in composition is to be observed 
between tie various fractions of the distillate by determination of 
tie rotatory powers, and that therefore no separation of such 
mixtures into their optically active components is possible by 
distillation. The ^ ac *' t * ,at no change in rotatory power can be 
detected in partly compensated mixtures of either d- and i-camphor 
or i- and /-tetrahydroquinaldine on fractional distillation may 
doubtless be regarded as a demonstration that under the conditions 
nrevailing during distillation no combination of a racemic character 
exists between the enantiomorphously related isomerides. 

The above are the first recorded instances of the theoretically 
simplest case arising in the distillation of mixtures, but no doubt 
such instances could be easily multiplied amongst other mixtures of 
enantiomorphously related compounds. 

THE ClTEMKAl, LABORATORY, 

UsjvriWTY of Cambridge. 


OCXXXIV.— The Tertiary Acidic and Alkyl Deriv- 
atives of A-Oamphorimide. 

By William Charles Evans. 

Although it is generally recognised that phthalic acid and cam- 
phoric acid exhibit striking analogies in chemical behaviour, the 
similarities existing between the two acids have not previously been 
traced in the reactions of their imides. At the suggestion of 
Professor W. J. Tope, I have therefore endeavoured to ascertain 
lj ff hat extent the reactions by means of which the inridogen 
ydrogen atom in phthalimide can be replaced by halogen atoms 
-nd by alkyl groups are capable of effecting similar substitutions in 
-campborimide; that a very deep-rooted analogy in chemical 
«baviour exists between the two acid imides will be evident from 
•e description of the modes of preparation of the compounds 
described below. 

Preparation of A-Camphorimide. 

fa n™^™ 80 ' 1 f ^ e various methods which have been described 
fafri Preparati0 " of /7-camphorimide showed that a method 
S28 34iV ‘ 3 , nnC *^° givsn by Bredt (Anndcn, 1903, 

) u t e most coaveuieut for use in the preparation of this 
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substance. ^-Camphoric acid is gently ^boiled in a retort provided 
with a long and wide-necked retort heated in a metal-bath ; it 
same time a brisk current of dry ammonia gas is passed through 
the boiling acid from a steel storage cylinder. After the evolution 
of water vapour has completely ceased, the material is distilled 
and, in order to ensure that no camphoric anhydride has escaped 
conversion, the distillate is once more distilled in a current of 
ammonia gas. The d-camphorimide thus obtained is practically 
pure, and, after crystallisation from dilute alcohol, melts at 243°, 

H-Camphorbromoimide, C s H u <Cqq^> N H r , 

To a cold solution of 12'3 grams of </-camphorimide and 2’7 grans 
of sodium hydroxide in 125 c.c. of water is gradually added a well- 
cooled solution of 11 grams of bromine in 250 c.c. of water; a 
white, crystalline substance immediately separates, which, after 
collection and crystallisation from benzene, is obtained in minute, 
white crystals, melting at 154°. The compound thus obtained 
dissolves readily in chloroform, acetone, ether, or ethyl acetate, and 
is less soluble in alcohol or benzene. It is decomposed by hydriudic 
acid in accordance with the equation : 

C ll) H jJ O 2 :NBr + 2HI = C 10 II 1) O,:NH + HBr+I 2 , 
and, in accordance with this reaction, its analysis was effected by 
dissolving a weighed quantity in chloroform, to which a little 
potassium iodide and acetic acid had been added, and titrating the 
liberated iodine with thiosulphate solution: 

0T856 required 15'4 c.c. thiosulphate (1 c.c. = 0 02269 
I5a»S,0 a ,5H,0). Br = 3036. 

0 1822 gave 0-3086 CO., and 0 0930 H 2 0. C=40'20; H=5'67. 

Cj,,H u O,KBr requires Br-30 77 ; C=4016; H = 5'39 per cent. 

The following determinations of rotatory power were made in 
2'2-dcm. tubes at 18° : 


Solvent. 

Weight in 25 c.c. 


M. 

Benzene 

0’4S53 grinu 

+ 0 *51® 

-j 12-0- 

>i 

0-5960 ,, 

0-587 

11 -2 

Chloroform ..... 


0-81 

1-2-0 

0-4161 „ 

0 512 

13-6 

!) 

D’6343 „ 

0‘785 

130 

” 

0-7160 „ 

1*29 

1-2-3 


The substance is not completely stable in moist air, and to this 
must be attributed the slight variations in specific rotatory po» er 
obvious above. 
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<\Oa m ph oriodo ! mid e , C g Ff u <^j^>NI, 

./■Camphorimide (5 grams, 1 mol.) and sodium hydroxide (1'3 
s ] mo l.) Are dissolved in water (350 c.c.), and the resulting 
olation added slowly and with vigorous stirring to a well-cooled 
°oiutior> of iodine (35 grams, 1 mol.), sodium bromide (5 grams), 
", A bromine (2'3 grams, 1 mol.) in water (50 c.c.). A greyish-black 
-olid immediately separates, which, on stirring, becomes brown; 
liter collection, washing, and drying in a vacuum, the substance 
.. [.j-ystallised from hot benzene, from which it separates in minute, 
liebt. yellow crystals, melting and decomposing at 207°. The iodn- 
derivative thus obtained is readily soluble in acetone, chloroform, 
ether, but less soluble in alcohol or benzene. It reacts with 
livdriodic acid in accordance with the following equation : 

tyitA-Ni + ni=c 1( |H 1( o 3 .NH + i.,, 

»ml. in accordance therewith, the iodine was determined by dis- 
a.'vin» » weighed quantity in chloroform, adding potassium iodide 
and acetic acid, arid titrating with thiosulphate : 

02458 required 17'25 c.c. thiosulphate (1 c.c. =0'02269 
” Xa.&0 : ,5H s 0. 1 = 40-76. 

u-1632 gave 0 2330 C0 2 and 0 07)7 n 2 0. C -38 94; H =4 88. 
C 1 „II l |0.,NI requires I = 4137 ; C = 39-09; H=4'56 per cent. 

The following determinations of rotatory power were made : 


Solvent Weight in So c.c. «». M». 

'-Iilorofnrm .... 0 3852 cram +0-514° in 2-2-dcm. tube. + 15'2° 

0-5130 ,, 0-6.00 ,, 2-2 ., 153 

0-6448 „ 0-406 „ I ,, 15-7 

0"7468 „ 0 "470 ,, 1 „ 15‘7 

llenzem: 0-4055 „ 0'200 „ 1 ,, 16‘0 

0-4383 „ 0-280 „ 1 „ 16-0 


The solutions in chloroform rapidly undergo decomposition and 

become deep violet in colour. 


A-Camphorme/hylimide, C s H 14 <C^^>NMe. 

The method of preparation of this substance described by 
Hoogewerff and van Dorp (Eec. trav. dim., 1893, 12 , 13) may be 
conveniently replaced by the following simpler one. Camphorimide 
ft grams) is dissolved in a mixture of 1*1 ‘25. V -potassium hydroxide 
(*' 3 c.c.. 1 mol.) and methyl iodide (4 grams); potassium iodide 
commences to separate in the cold, and the reaction is completed by 
icatms for two hours on the water-bath. After separation of the 
diss l-'T ■ *°^ e evaporation of the alcohol, the residue is 
m benzene; the benzene solution, an evaporation, yields 
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a crystalline residue of <f-camphormethylimide, which, when cryg. 
tallised from aqueous alcohol, melts at 46°. Hoogewerff and van 
Dorp give the melting point as 40 — 42°. The substance is very 
soluble in most organic solvents. This compound may be also 
conveniently isolated from the mixture obtained by heating 
d-camphorimide, potassium hydroxide, and methyl iodide, by treat 
ment with dilute sodium hydroxide solution in order to remove 
unchanged camphorimide, and crystallising the residue from dilute 
alcohol. The following determinations of rotatory power were made: 


Solvent. 
Alcohol .. 


'eight in 25 c.c. 

a D in 2-dcm. tube. 

[a],. 

0*6088 gram 

+ 0-54 0 

+u-r 

07843 „ 

0-69 

u-o 

0-8887 „ 

0-81 

11-4 

1-0607 „ 

0-96 

11-3 

07070 ,, 

0-45 

8-0 

1-0365 „ 

0-665 

8-0 


d-Camphorethylimide, C s H i4 \qq/ > ^ Et. 

(2-Camphorimide (5 grams), l'125jF-potassium hydroxide (27-2 
c.c.), and ethyl iodide (4'4 grams) were heated together on the 
water-bath for two hours ; after filtration, the alcohol was evaporated 
off, and the residual sweet, -smelling oil washed with dilute sodium 
hydroxide. The required ethyl derivative remained as an almost 
colourless solid, which crystallised from dilute alcohol in long, white 
needles, melting at 51—52°; the following determinations of 
rotatory power were made : 


Solvent. 

Weight in 25 c.c. 

a 0 in 2-dcm. tube. 



0‘5216 gram 

+ 0*52° 

-i 12 "1 


05370 >, 

0 "54 

126 

** 

0-7588 ,. 

0-76 

12-5 

** 

0*9757 ,, 

0955 

12 ’5 

Acetone 

0-5886 

0 395 

-S"4 


07348 „ 

0 - 52 


, , 

17890 „ 

0-81 



Both the methyl and ethyl derivatives of cf-camphorimide are 
practically inactive in benzene solutions. 


d -Camphorb cmylimide. 

This substance was obtained by Hoogewerff and van Dorp {loc- 
cit.) by heating benzylammonium camphorbenzylamate ; it is more 
readily obtained by heating ^-camphorimide (5 grams) with 1 1253 - 
alcoholic potash (27*2 c.c.) and benzyl chloride (3‘5 grams) on the 
water-bath for two hours, evaporating off the alcohol, and adding 
dilute sodium hydroxide. An almost quantitative yield of th e 
solid product is obtained, which, after crystallisation from dil^e 
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; at 60 — 62°. The following determinations of rotatory 


were made : 




Solvent. 

Weight in 25 c.c. 

a D in 2-dcm. tube. 

Mu. 

0‘4539 gram 

+ 0-46° 

+ 12-7 U 


05726 „ 

0-56 

121 


0-8032 „ 

0-78 

121 

v 

0*7067 „ 

0-67 

11 -9 


■ 0*7388 „ 

0-71 

12-0 

” 

0-8361 „ 

0*815 

12-2 

” 

0-9848 „ 

0-94 

11*9 


0-5476 „ 

0-23 

5*2 


0-9557 .. 

0 37 

4-8 


As in the previous cases the specific rotatory power is much 
smaller in benzene than in alcohol or acetone solutions. 

UrCamphoi'-'p-nitrobemylimidc, C s H ]( <p^>N‘CHj - C 6 H ( 'N0 3 . 


Camphorimide (5 grams) dissolved in l*125W-alcoholic potash 
('22' 5 c.c.) was heated with p-nitrobenzyl chloride (4*75 grams) for a 
short time on the water-bath ; after separating the alcohol and 
treating with dilute sodium hydroxide, the required derivative was 
obtained as a yellow solid, which, after crystallisation from alcohol, 
formed yellow needles, melting at 133°: 

0 1985 gave 0*1709 C0 2 and 0*1142 H 2 0. C = 64*69 ; H = 6*39. 

C n H, ( 0 4 N 2 requires C = 64*54; H = 6*33 per cent. 

The following determinations of rotatory power were made : 


Solwnt. Weight in 25 c.c. a n in 2-dcni. tubes. [a] rj . 

Acetone 0*5071 gram +0'4$ v +11 •8' 

0-6795 „ 0-67 12'3 

„ 0-7848 „ 0'775 12 3 

Benzene 0"5630 ,, 0*115 2’ 6 

„ 0-9928 „ 02-25 2*8 


The rotatory power has again a smaller value in benzene than in 

acet-one solutions. 


d -Camphorsod ioim id e, C 6 H j ^ a • 

This substance separates as a white, flocculent mass on warming 
i solution of sodium (0*63 gram) in alcohol (2 c.c.) and benzene 
\? c-c.), with addition of (f-camphorimide (5 grams) dissolved in 
benzene (20 c.c.) ; after collection and drying in a vacuum, the 
substance was analysed : 

0-6025 gave 0 1990 NajSO,. Na=1070. 

C, 0 H 1( O 2 NNa requires Na = ll'33 per cent. 

COm ^ OUl1 ^ * 3 ^adily soluble in water or alcohol, and is at 
0EM decomposed by acids. 

•'naan Chemical Laboratory, 

Cambridge. 



•2242 


GREEN AND SEN: AZOMETHINEAZO-DYES. 


COXXXV. — Azomethineuzo-dyeit. 

By Arthur Georoe Green and Rajendra Nath Sen. 

The azomethine group -CHIN- lies between the azo-group •NIX- and 
the stilbene group -CH:CH-, and in chromophoric power it a | w 
occupies an intermediate position. The objects of the present research 
were twofold, namely, first, to investigate the effect on the colour and 
dyeing properties of a compound containing both the azomethine and 
azo-groups, for example, whether such compounds would present 
similarities to the azostilbene dyes ; and secondly, to ascertain how far 
the presence of auxoehromic groups is necessary for the manifestation 
of dyeing properties in such compounds. In reference to the latter 
point it may be noted that it has been shown by Green and Crosland 
(Trans., 1906, 89, 1602) that the dyes of the stilbene class are all 
azostilbene compounds containing no auxoehromic group. Further- 
more, dyes which contain no anxochrome are known in some other 
classes (for example, diamine-gold-ycllow). 

The method we have employed for preparing azoinelhineazo-dyes 
consists in acting on amino-compounds with an azo-aldehyde. As a 
convenient azo-aldehyde for the purpose, wo have selected pherudoteuo- 
benzaldehydesulphomo acid, 0Et,'C li H 4 - N./C 6 E 3 (S0 3 H) , CII(), which is 
readily prepared by oxidation of the dye chrysophenin G with cold 
aqueous permanganate. By making use of this aldehyde, a number of 
azomethineazo-dyes have been prepared of varying degrees of com- 
plexity, and mostly containing no auxoehromic group (unloss the 
ethoxy-group can be considered as such). These are al yellow, 
crystalline compounds, which dye wool in yellow shades Although 
tolerably strong dyes, their colouring power appears somewhat inferior 
to that of the azostilbene compounds. Affinity for cotton is f 
slightly developed, except in those cases in which a benzidine « 
analogous residue is present, and even then it is considerably J »ke 
than in the stilbene series. The introduction of an auxocluom gi J 
(OH or N SIe 2 ) has practically no effect on the dyeing pr 1 j' 
does not increase the tinctorial power, augment £ 

the shade. It is also remarkable that, whilst in ^ colour , 

introduction of more than one azo-group usually P - tl{ 

with these compounds the shade seems almost in open , (J 

number of azomethine groups in the molecule ; thus the more ^ ^ 

compounds having two azo-groups aud two azomethine group- P ^ 
nearly the same colour and tinctorial intensity as those wit i a ^ 
azo-group and a single azomethine group. On the other ian ’ me 
dissolved in concentrated sulphuric acid, differences of » a e 
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..parent: tiioAe derived from aniline, aniline-p-sulphonic acid, and 
Mminophenel dissolving with a yellowish red colour, those derived 
from benzidi ne and P'Phenylenediamine with a crimson colour, and 
ihose Jeiivtsd fro™ or /3>' a phthylamine with a violet colour. The 
members of this series which do not contain an auxochromic group 
] ‘ common with the dyes of the azostilbene class a considerable 
degree of fastness to alkalis, chlorine, and light. On the other hand, 
like other azmneihine compounds, they are more or less unstable towards 
acids whirh tend to decompose them into the original aldehyde and 


amine. 


Experimental. 


Phateloleazobentaldehydesulphonic Acid, 






Nn.'N .' 7 \ 


:CH:0 


This aldehyde was prepared by Green and Meyenberg’s method 
(Eng. Pat. 1431 o f 1898). One hundred grams of chrysopheDin G 
cone. (Farbenfabriken vorm. F. Bayer & Co.), which is equivalent to 
about 32 grams of the pure dye, 

0ErC j H ) ’N,,-C,.H 3 (SO 3 Na)-CH:CH-C li Il3(SO 3 Na)'N 2 -C i H 1 'OEt, 

were dissolved in 6 litres of boiling water. Into this solution, cooled 
to 0—5° by addition of ice, was slowly run with rapid mechanical 
stirring a 3 per cent, solution of potassium permanganate until the 
colour of the latter was persistent (pule pink filtrate after saturating 
with sodium chloride). The quantity of permanganate required was 
29 grams. After allowing to settle, the supernatant liquor was 
siphoned off, and the precipitate collected. The solution contained 
only a small quantity of aldehyde, which was isolated by salting out 
with potassium or sodium chloride. The main quantity of the aldehyde 
ras contained in the precipitate in admixture with the manganese 
Inaide. In order to extract it, the precipitate was boiled two or three 
iocs With a litre of water, filtered from manganese dioxide, and ' 
added the hot filtrate until precipitation was 
t J , Tbe f 0 '™'* faIt the aldehydesulphonic acid thus 
a, “ llecltJ . "^fied with 50 per cent, alcohol, and dried. 

Th s'™ 6 grams ’ or 80 P er C6n t' °f the theoretical.* 

^Uneo crystanisea from water in orange-coloured, microscopic 

irlT ^ “ C °' d - but » » hot, water. It 

,i nmt L ! 1 bony 1 by <1 1 - a v. me, producing a reddish-orange phenyl- 
. W lth sodl " m hydrogen sulphite solution, it gives a yellow, 

“ciden tally, an additional proof of Richard 

italic? of an auxochromic (OH) groujfln tbb'dvo! 0> ' ^ “ bWW “ 
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crystalline bisulphite compound. In concentrated sulphuric acid it 
dissolves with a red colour, which on dilution with water becomes 
yellow The following results were obtained on analysis : 

Found, K = (I) 1012, (II) 10-18. S = (I) 9-0, (II) 8-9. 

* C 16 H 13 0 5 N s SK requires K = 10-48 ; S = 8-6 per cent. 

An estimation of nitrogen carried out with the barium salt gave: 

Found, N = 6'98. 

(C 15 H ls 0 5 N 2 S) 2 Ba requires N = 6 97 per cent. 

A determination of the aldehyde group was effected by titration 
with a standard solution of phenylhydrazine hydrochloride (containing 
1 per cent, of the base) in the presence of sodium acetate, employing 
p-nitrobenzaldehydesulphonic acid as indicator (I). Another method 
(II) consisted in titrating with a 0 5 per cent, solution of benzidine 
hydrochloride, but the end point was not very sharp : 

Found, CHO = (1)7-65; (II) 6-73. 

CuH^OjJfjSK requires CHO = 7’8 per cent. 

For the preparation of the azomethine dyes, the same general 
method was employed in all cases. This consisted in mixing iD 
molecular proportions a hot aqueous solution of the potassium salt of 
the aldehyde with a hot alcoholic or aqueous solution of the respective 
amine. A few drops of hydrochloric acid were afterwards added, and 
the mixture was boiled for a few minutes to complete the condensa- 
tion. The solution was then neutralised with potassium carbonate 
and left to cool, and the product which separated was recrystallised 
from dilute alcohol. In some cases (aniline, p-nitroaniline, amino- 
salicylic acid, and p-phenylenedimethyldiamine) the amine was dissolved 
in dilute acetic acid, in which case the condensation completes itself 
without the addition of hydrochloric acid. 

Condensation Product with Aniline : Phenetoleazosulphohnxjlidm- 
aniline, 0Et-C 6 H 4 -N:N-C 6 H 3 (S0 3 H)-CH:N-C B H 5 . 

The free acid forms an orange-yellow, crystalline precipitate. It 
dissolves in hot water to an orange-yellow solution, hut is almos 
insoluble in cold water. It dyes wool a fast yellow from a neutral or 
acetic acid bath, but has no affinity for cotton : 

Found, N s= 10’39. 

C 2 iH 19 0 4 N s S requires N = 10’27 per cent. 

Condensation Product with Aniline-^eulpkonic Acid -. Phenctokw- 

mlphobenzyliieneaniline--p-sulphonic Acid, 
0Et-0 e H < -N:N-O 6 H 8 (S0 3 H)-CH:N-C e H 4 -S0 s B, 

The potassium salt forms fine, reddish-orange needles, fa.rly so" 8 
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. ; . lt ,J readily so in hot, water. It dyes fast yellow shades on 

l" ),!,( ] 135 no affinity for cotton : 

1'erarl, X = 7'58 ; K== 13 44, 

C.. n , ; 0 7 N s S,K 2 requires N=7'43; K. = 13-85 per cent. 

, , _ Product with p-NUroanUint : Phr.ntLohazosulphobtnzyl- 

0£t-C 8 lI 4 'N:N-0 6 II 8 (S0 a H)-0H'.tNl-C t ,H,-N0 2 . 

Ihe bolussinm salt crystallises in bright reddish-orange needles, 
readily soluble in hot, and fairly so in cold, water, It dyes wool in 
eddi'h-yt’llow shades from a neutral or acetic acid bath, but has no 

affinity for cotton : 

Found, X = 1 1 ’12 ; K = 7-75. 

(j fI r O # N 4 8K. requires N = 11-38; K = 7 93 per cent. 

(Wwwd'iM Product with p-Aminopftenol: rhenetoleuzoculphobmzyl- 
iii,iep-ami no phenol, 0Et'C 6 H ) -N:N'C a H 3 (S0 3 H)-CH , .N-C 8 H ( , 0H. 

The foUmiuui salt forms fine orange needles, readily soluble in hot 
witer. It dyes wool in reddish-yellow shades, but has no affinity for 

lottou : 

Found, N = 9-04 ; K = 8‘6l. 

CyijjOjKjSK requires N-9'07 ; K = 8'42 per cent. 

'Jmimalion Product with p- Aminosalicylic Acid : Phewtoleazosulpho- 
henzylidmitaminosalicylic Acid, 
OEt-C t H 4 -N:N-C 6 H s (SO s H)-CH:N-C 0 H 3 (OH)-CO s H. 

The pottmium salt crystallises in orange needles, readily soluble in 
hot, but sparingly so in cold, water. It dyes wool in reddish-yellow 
shades fast to alkalis, but only has a small affinity for cotton : 

Found, X= 7-72; K = 13-98. 

CjjlljjOjNjSK, requires N = 7’/0 ; K = 14 31 per cent. 

Ciwteuaiion Product with p-Pkenylenedimethyldiamim : Phenetoltazo- 
sulplwbtnzyHdenc-p-phenylenedimethyldiaminc, 
0KfC s H 4 -N:N-C e H 3 (SO s H)-CH:N-C 6 H 4 -N(CH s ) 2 . 

, l I(ltasstw » salt crystallises in water containing potassium 
^ onat e in small leaflets of greenish lustre. It is fairly soluble iu 
r. ■ ^dhy so in hot, water. It is easily decomposed by acids, 
yes Wool a dull yellow, but has very little affinity for cotton : 

Found, N=1H6; K-826. 

C 2 sH ss O,N 4 SK requires N = 11-43 ; K = 7'96 per cent. 
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Condensation Product with a-Naphlhylamint : Phenf.toleazosul/,!,ile, nv i 
idene-a-naphthylamine, OEt-C 6 H 4 -N.N-C 6 H 3 (S0 3 H) , CH!N*C I( [J_ 

The potassium salt forms bright orange, silky needles, sparingly 
soluble in cold, more readily so in hot, water. It dyes wool reddish- 
yellow shades from a neutral or acetic acid bath, but has no affinity fa 
cotton : 

Found, N = 8-51 ; K = 8'01. 

C 45 H 20 O 4 N 3 SK requires N = 8-45 ; K = 7-85 per cent. 


Condensation Product with jd-Naphthylamine : Phinetoleiaosnluk- 
benzylidene-fi-naphthylamim. 

Th & potassium salt forms fine orange needles, readily soluble in hot 
but sparingly so in cold, water. It dyes wool reddish yellow shades 
but has no affinity for cotton : 

Found, N = 8-50 ; K = 7'96. 

C.,,H 5[l 0 4 NjSK requires N = 8-45 ; K = 7-85 per cent. 


Condensation Product with Aminoazobenzene : Pkenetoltazomipko- 
benzylideneaminoazobenzene, 
0EfC 6 H 4 'N:N-C 6 H 8 (S0 3 lI)-CH:N'C„H 4 -N:N-C li II,, 

The potassium salt crystallises from dilute alcohol in beautiful, 
orange, silky needles. It dissolves in hot water to a yellow solution, 
but is sparingly soluble in the cold solvent. The addition ot hydro- 
chloric acid produces a red precipitate of the free acid. It dyes wool 
from a neutral or acetic acid bath in yellow shades, which are very fast, 
to alkalis and light. It also has a moderate affinity for cotton, which 
it dyes from a salt-bath. The affinity for cotton is, however, 
considerably less than that of chrysophenin, to which it presents some 
structural analogy : 

Found, N = 12-80; K=6-93. 

requires N = 12-70 ; K = 7-07 percent. 


Condensation Product with p-Phenylenediamine : IiisjJienetolta~<> 

sulphobenzylidene-pphenylenediamine, 


CH 4 <: 


•N:CH-C 6 H s (SO,H)-N s -C 6 H.-OEt 

-N:CH-C 6 H 3 (SO s H)-N 2 -t' 6 H 4 -OEf 


The potassium salt was obtained as a brownish-yellow po^ 
sparingly soluble in water. It dyes wool in reddish-ye ] ow $ 
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. , ,|Jralis ami Mg' 14 - aIso dyes cotton, for which it has a rather 
, £>r a |]|i,it\' than the preceding compound : 

r .MW. requires N = 10-29 ; K = 959 per cent. 

Product with Benzidine". Bisp/ieneloleazosulpiiohenzylulene- 
benzitline, 

aH 1 -N:CH-C 6 H s (S0 3 H)-N s -C # H ) -0Et 
C j H 4 - NlCH'C 6 H 3 (S(XH)-N, ! 'C 6 H 4 -OKt ' 

fli e ;*!«.?# him salt forms “range needles, moderately soluble in hot, 
(,„( sparingly so in cold, water. Hydrochloric acid produces a red 
precipitate. It dyes wool in fast reddish-yellow shades, and also 
cotton from a salt-bath in yellow shades tolerably fast to soaping : 

Found, X- 9-30; K = 8-99. 

C (! lfs t 0 8 N 6 S.,K 2 requires N = 9-42 ; K = 8-75 per cent. 

Powkmatm Product with Hydrazine : Bisphenetoleazobenzaldazine- 
disulphonic Acid , 

(tM,H,'JtVC # H 3 (S0,H)-CH:N-N:CH-0,H 3 (SO,U)-IIj-C,H 4 'OEt. 

This compound was prepared in order to study the tinctorial effect 
of the double uzoinethine or aldazine group •CHiN-NlCH’. It is 
obtained by adding 1 gram of hydrazine sulphate dissolved in 20 o.e. 
of hot water to a solution of 57 grams of the aldehyde potassium salt 
■in 300 c.c, of boiling water. The solution, when neutralised with 
lotassinm carbonate, deposits the potassium salt as a crystalline, yellow 
precipitate. It crystallises in hue orange needles, sparingly soluble in 
hot, hut almost insoluble in cold, water. Hydrochloric acid produces a 
red precipitate of the free acid. It dyes wool from a neutral or acetic 
arid bath in reddish-yellow shades which are fast to alkalis and light. 
Its affinity for cotton is rather small : 

Found, X = 11-22; K= 10-42. 

C !iiH M 0 5 X 8 S 2 K 2 requires N = 1 1-35 ; K = 10-58 per cent, 
I'Eruim.vr or T/xmip.un Chehisi-rt. 

Umveksity of Leeds. 
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CCXXXVI . — Aromatic Hydroxy-sulphoxidet. 

By Maud Gazdae and Samuel Smiles. 

In the study of the sulphination of certain phenolic ethers (S^ 
and Le Rossignol, Trans., 1908, 93, 745) several thionyl derivatives 
of these substances were obtained, and it was found that these 
h methoxy- and ethoxy-sulphoxides when dissolved in concentrated 
sulphuric acid may be converted by excess of phenolic ether into the 
triarylsulphonium salts. Later investigation of the corresponding 
hydroxy-derivatives showed that the reaction is not generally appli c . 
able to these substances, for, whilst di-y>-hydroxyphenyl sulphoxide 
(Smiles and Bain, Trans., 1907, 91, 1118) yields the trihydroxy phenyl- 
Bulphonium base, the di-p*hydroxy-m-tolyl sulphoxide does not (Smiles 
and Hilditch, Proc., 1907, 23, 161). The exceptional behaviour of this 
p-cresol sulphoxide is of peculiar interest, for the corresponding dimethyl 
ether, (C 6 H 8 Me*OMe) 2 SO, readily furnishes the triarylsulphonium 
derivative. Although the so-called “ steric ” conditions which are set 
up by substitution in the aromatic nucleus are known to be capable of 
retarding this reaction (Smiles and Le Rossignol, loc. cit.), it cannot be 
supposed that their influence is the cause of the inactivity of this 
;>-cresol sulphoxide. For it is evident from previous experience of 
“steric hindrance ” that, if there be any difference in reactivity 
between a phenol and its ether, it is the latter that should be less 
reactive, whereas in the present case the reverse relation holds. 

It is a remarkable fact that of the eleven hydroxy- or methoxy- 
phenyl sulphoxides which have been hitherto examined, all give 
brilliantly coloured solutions in concentrated sulphuric acid, and 
it therefore seemed probable that in effecting the condensation of the 
sulphoxide with the phenolic ether by means of this reagent, some 
intermediate compound is formed, and that it is the reactivity of this 
substance that determines the formation of the sulphonium salt. 

As a preliminary step in the investigation, we have found it 
necessary to extend the range of material available, siuce veiy httle 
is known of the aromatic hydroxy-sulphoxides, only one, apparently, 
having been obtained in a pure condition. 

The present paper deals with the sulphoxides of p-cresol, p-chloro 
phenol, and ochlorophenol. The investigation is not yet complete, 
bub the results are now published, since one of us is unable to carry 
on the work. 

Experimental. 

pCresol-msulphoxide, (OH , C tJ H 3 Me) 2 SO. x (Me : OH : SO= 1 ■ | ^ 
The sulphination of y>-tolyl methyl ether with sulphurous 
aluminium chloride yields the sulphoxide and a small quanto y 
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1 jji.lic acid, the sulphoniuin base, which is the final product of 
U 'iud ^ilpisication, being entirely suppressed (Smiles and Le 
Vd 'tiol, !( ,c - c ^-)‘ applying this method to p-creso), similar 
'roduet* vrori obtained ; but the yields of sulphoxide were poor, hence 
ln« H,T e WilS * a ^ en s *' roo ^ er sulphinafcing power of thioDyl 

'loritie Although this reagent is apt to yield sulphonium salts 
if allowed to act too energetically, we find that by preserving suitable 
• mditious excellent yields of the sulphoxide are obtained. 

fifteen oramsof powdered aluminium chloride were dissolved in an ice- 
cohi solution of 20 grams of p-cresol in 50 c.c. of carbon disulphide, and 
tiieu 20 i/vauis of thionyl chloride were gradually .added. The mixture 

?et i\fcide in a desiccator, and, after the lapse of twenty-four hours, 
^ greater portion of the reaction product— evidently a double salt of 
he sulphoxide with aluminium chloride— had separated iu the form of 
vellow viscous mass. During the next twenty-four hours a further 
Jidl quantity of this product separated ; the supernatant layer of 
\xr\m disulphide was then decanted, and the residue decomposed 
Kith crushed ice. After being mixed with dilute hydrochloric acid, 
Ibe mass was treated with a current of .steam to remove carbon 
disulphide and uuattacked cresol. After this operation, the contents 
of the flask were cooled, and the hard, granular mass was collected, 
tkitJ. powdered, and then extracted with a small quantity of benzene, 
which removed coloured impurities. 

! The yield of this product, which consisted of the almost pure 
sulphoxide, was 20 grams, or about 85 per cent, of the theoretical. It 
was finally crystallised from hot glacial acetic acid, from which it 
separated in colourless prisms. The pure substance melts and decom- 
poses at 185° ; 

0*1706 gave 0-3977 CO, and 0*0836 % H,0. C = 63'6; H = 5*4, 
l' u H u 0 3 S requires 0 = 64*12 ; II = 5 *3 4 per cent. 


It furnishes a bright blue solution with concentrated sulphuric 
ieid, but does not then condense with phenolic ethers, as do other 

su'pboxides of this group. 

Some derivatives of this sulphoxide have been previously investigated 
ilr. Hi! ditch and one of the present authors (Proc., 1907, 23, 161), 
pud, together with others since examined, they are now described in 
(detail. 


bJMwjl-p-cmol sulphoxide was obtained from the parent substanc. 
by the action of benzoyl chloride in alkaline solution. It is solubl 
® ot alcohol, and separates from that medium in colourless plates 

luting at 173° : 


M3.5 gave 0-3591 C0 2 and 00593 H.,0. C-71’23; H = 48. 
C !8 H 2 S 0 5 S> requites C«7H6 ; H= 4 68 per cent. 


VOL XCYli, 


7 H 
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Di-^-ensol Sutyhide, (OH*C 6 H 2 Me) 2 S. 

The sulphoxide was reduced by the action of zinc dust on the hot 
solution in glacial acetic acid. On mixing the filtered solution with 
water, the sulphide separated as a colourless oil, which slowly solidified. 
After being recrystallised from dilute acetic acid, di-f-cresol sulpha, 
was obtained in colourless needles, which melted at 143° : 

0-1900 gave 0-4735 C0 2 and 0-0984 H 2 0. C = 67'97 ; H = 5-7, 
C 14 H 14 0 2 S requires C = 68-29 ; H=5'68 per cent. 

Previous experiments have shown that the sulphoxide which !■ 
formed (Smiles and Le Rossignol, loc. cit.) by the interaction of 
thionyl chloride and p-tolyl methyl ether contains the quadrivalent 
sulphur group in the ortho-position with respect to methoxy], and 
there can be little doubt that the hydroxy-derivative, which ii 
prepared in a similar manner from /)-cresol, has the same constitution, 


namely : 


/\bH Ho/\ 

— SO v^^CHj 


Further and independent evidence in support of this structure will 
he adduced in a subsequent communication, but at present it may be 
observed that this is borne out by the behaviour of the substance on 
nitration. It is extremely easily attacked by nitric acid, two ratio- 
groups being at first inserted ; but attempts to induce further 
nitration by intensifying the conditions of reaction result in the 
elimination of the thionyl group with formation of dinitrociHoL 
The most favourable conditions for nitration are as follows : 

Nitric acid (2'7 c.c. of D 1-5) is gradually added to a cooled solution 
of the sulphoxide (5 grams; about two-thirds of the theoretical 
amount) in glacial acetic acid (100 c.c.). After three to four nutate 
a large bulk of water is added. The precipitate is collected end 
boiled with alcohol to remove soluble impurities, and the mso u t 


residue finally recrystallised. , 

Xitro-p-cresol sulphoxide is soluble in hot glacial acetic . > 

very sparingly so in boiling alcohol ; it separates hom the Me 
medium in lemon-yellow prisms, which melt at -14 . 
sodium salt is readily soluble in water : 

0-1718 gave 0-3009 C0 2 and 0-0545 H 2 0. C = 47'7;H = 
C 14 H 1s O;N s S requires C = 47-73; H-S'41 per cent. 

Action of Hydrochloric Acid ,-Five grams of ^ tea 
were suspended in about 50 c.c. of alcohol, whic V erat „re. 
saturated with dry hydrogen chloride at the a mospher em : ^ 
The mixture was heated to 100“ in a sealed tube 
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hoars. lfmally, B0 ^ product was collected, washed with alcohol, 
an d thou crystallised from hot glacial acetic acid, from which it 
separated in long' orange needles. The weight of the crude substance 
was almost equal to that of the sulpboxide employed." When pure it 

did net contain halogen : 

0-1305 gave 0-2382 C0 2 and 0 0410 H s O. 0 = 4978; II = 3 5. 

(i l 392 „ 0-2532 COj „ 0 0490 11,0. C = 49-6 ; H = 3-9. 

t! 14 U,»0 6 N a S requires C = 50-00; H = 3-5 per cent. 

Tie analytical data and the properties of the substance show that it 
; m'lro-p- cresol sulphide. This compound melts at 194°, and is soluble 
ia hot alcohol and insoluble in water ; the sodium salt is deep red in 
colour. Other sulphoxides, which are described in the following pages, 
hare been treated in a similar manner, and similar reactions have been 
obser ved ; but with less highly substituted aromatic nuclei chlorination 
occurs, and even elimination of the sulphur may take place. It may 
be recalled that other oxygen derivatives of quadrivalent sulphur, 
namely, the sulphinio acids, are similarly reduced by mineral acids. 

p-Chlorophenol Sulphoxide. 

lie sulphination of p-chlorophenol was effected with thionyl chloride 
under conditions similar to those described in the preparation of the 
p-cresol derivative. The crude product, which was obtained in a yield 
of about 70 per cent, of the theoretical, was purified by precipitation 
with dilute hydrochloric acid from an alcoholic solution. The substance 
vas finally crystallised from dilute alcohol, from which it separated in 
small, colourless prisms. It melts at 202°, and is sparingly soluble in 
ether or hot water, and readily so in cold alcohol : 

01487 gave 0-2580 C0 2 and 0-0366 H,0. C = 4733 ; H = 273. 
0-3538 „ 0-331 AgCl „ 0-2780 BaS0 4 . Cl = 23-2; S = 10’8. 
C^HjOjChS requires C = 47'52; H = 273; 0 = 23-43; 

S = 10-56 per cent. 

pChlorophend sulphoside is soluble in concentrated sulphuric acid, 
™ solution being at first colourless, but rapidly assuming a bright 
due colour, which is slowly discharged by the addition of phenetole, 
indicating the formation of a sulphonium salt. Is will be shown in a 
subsequent communication that the thionyl group iu this sulphoxide 
occupies the ortho-position with respoct to the two hydroxyl groups of 
6 phenolic nuclei, the substance having the structure : 



7 h 2 
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p- Cklormitropkenol Sulphoxide. 

When submitted to the action of nitric acid, this chloro-sulphoxide 
behaves like the similarly constituted p-cresol sulphoxide ; two nitre, 
groups are readily absorbed, but further action of the acid results in 
decomposition. The dinitro-derivative was prepared in the following 
manner. The sulphoxide was suspended in about thirty times its weight 
of cold glacial acetic acid, and while the mixture was stirred, exactly 
the calculated amount of nitric acid (D 1-42) was added. Stirring was 
continued until almost all the finely-divided solid had dissolved then 
the mixture was rapidly filtered, and the dark reddish-brown filtrates 
were immediately poured into a large bulk of water. The precipitate 
was collected and extracted with alcohol ; finally, the insoluble portion 
was recrystallised in small quantities from hot glacial acetic acid, In 
this way, p-c hloronilrophenol sulphoxide is obtained in fine yellow 
needles, which melt at 180 — 181°. It is insoluble in cold water 
and sparingly soluble in boiling alcohol : 

0-1740 gave 0-2342 C0 2 and 0-0341 H 2 0. C = 36-7; H = 2 *. 

C 12 H 6 0 7 N 2 C1 2 S requires 0 = 36*64 ; H=l*53 per cent. 

p-Chlorophenol Sulphide. 

The sulphide may be obtained by the action of hydrochloric acid 
on the sulphoxide in alcoholic solution under conditions similar to 
those described in the preparation of the nitrocresol derivative. To 
isolate the substance, the mixture was poured into water, and, after 
some hours had elapsed, the solid was collected and recrystallised 
several times from benzene, when it was obtained in colourless leaflets 
which melted at 173 — 174°, It was found difficult completely to 
purify this substance, since it tenaciously retained sulphides oE higher 
chlorine content. For comparison, the sulphide was prepared by the 
reduction of the sulphoxide in the usual manner with zinc dust and 
boiling acetic acid, and the product, after recrystallisation from 
benzene, melted sharply at 174° and contained the requisite amount of 
halogen ; 

0-1280 gave 0T2R8 AgCl. Cl = 24*79. 

C 12 H 8 0 2 C1 2 S requires Cl = 24*71 per cent. 

When mixed with Chis substance, the product obtained by the 
former method retained the same melting point. 

o -Chlorophenol Sulphoxide. 

Sulphination of o-chlorophenol was conducted as with p-cresol and 
^chlorophenol ; the yield of crude sulphoxide was approximately the 
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hat recorded in these cases. The coloured impurities were 
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by trituration with cold glacial acetic acid, then the insoluble 
collected, and finally purified by recrystallisation from 
_ ‘deobol, to which a little hydrochloric acid had been added. 
'(■’ tor op”? sulphoxids forms fine colourless needles, which melt at 

and are soluble in most hot organic media : 

\ ' m l iWe 0-2600 GO. and 0-0383 H 2 0. C = 47’21 ; 11 = 2 83. 
0.1535°',, 0-H15 AgCl. CU22-8. 

(-,0032 .. 0-1485 BsSO,. 8=10-0. 

jj q cl.g requires 0 = 47-52 ; H = 273 ; 01 = 23-4 ; S= 10'5 per cent, 
'(lie sub-timce dissolves in concentrated sulphuric acid, forming a 
hlue Hilutiun, from which the colour is removed by the addition of a 
1 olio ether, a sulphonium base being then formed. The action of 
ill-cholic hydrogen chloride on this substance is somewhat different 
ftom that observed in the preceding cases. After the usual treatment, 
tlie reaction mixture was submitted to distillation in a current of 
slam, The white, crystalline solid which separated from the distillate 
was evidently ilichlorophenol, for it melted at 43° and contained 43’4 
promt of chlorine (calc., Cl- 43-55 per cent.). The non-volatile 
portion consisted of an oil which resisted all attempts at purification ; 
it apparently consisted of a mixture of polychloro-sulphidos. 


In conclusion, we desire to express our thanks to the Research Fund 
Committee of the Chemical Society for a'graut which has defrayed the 
expenses of those experiments. 

OlrOANJi- ( llEXUSTRY LaHOKATOKV, 

University Cor, lege, London. 


('CXSXVII. — Some Phenolic Derivatives of p- Phenyl* 
dkylamine. 

By George Bakoeh asd Arthur James Ewims. 

/•Hiniioxvyf i’itexyeethylamine, OH-C 6 H 4 -CH. 2 -CH,-NH j , which 
ls 0tmel ' hy the action of micro-organisms from tyrosine and from 
proteins containing tyrosine, has been shown to have a pronounced 
physiological activity (Barger and Walpole,/. Physiol , 1009, 38, 343) ; 
11 ** ^ or “stance, one °f the active constituents of ergot extracts 
U-argcr, Trans., 1909, 95, 1123). 

noe the effect of this base on the vascular system and on certain 
& s w essentially similar to that of adrenaline (Dale and Dixon, Z 
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Phvsiol 1909, 39, 25), to which jjJrydroxy-^phenylethylamine is also 
chemically related, an examination of a considerable number of 
similarly constituted amines was undertaken by Dale m order to trace 
as far as possible the connexion between physiological activity and 
chemical structure within the limits of this group (Barger and Dale, l 

Physiol., 1910, 41, 19). . . , , 

The present paper deals with the synthesis of some of these amines. 

They were chosen for the following reasons : 

(1) Since the bactericidal action of phenol is greatly enhanced by 
the introduction of a methyl group into the benzene ring (yielding 
cresol), we prepared 3-metbyl-4-hydroxy -0-phenylethylamine. Thu 
pressor action of this base was found, however, to be only about one 
balE as great as that of the parent substance. 

(2) One of the differences between p-hydroxy-/3-phenylethylamine 
and. adrenaline (I) is that the former substance has only a single 

y\ 


HO: 

HU 


\/ 


IcH(OH)-CU j 'NH , CH 3 


HO; 

HO 1 


JCHyCHj'NH,, 

(I.) <»■> 

phenolic hydroxyl group as compared with two in the latter substance 
We therefore prepared 3 : 4 -dihydroxy-) 3 -phenylethylam.ne (II), which 
was found to be scarcely more active than the monophenolic amice 
although its W-methyl derivative, obtained by Pyman from an oxide- 
tion product of laudanosine (this voL, p. 268), approximates much 

more closely to adrenaline. .. 

(3) Since in several cases the introduction of a second phenol, 
hydroxyl group greatly increases the physiological activity of bases of 
to type, we P wished to trace the effect of introducing ye another 
phenolic hydroxyl group, and for this purpose prepaved -. ^ 

trihydro,, j-^nyhlh,jlamiM (III) and ^mt^gaUacelopknoM (II) 

no. JcH,-ClI/NH, HO^CO-OW 

yipr ' HO 

OH (IV.) 

(III.) ' ,■ 

M-aminoacetylcatechol f. nil), aud(l v ) ' 

The close chemical relationship of she base (I), ^ ^ 

further illustrated by the fact that t ey a %vr nS /, pAyji'e 

hitherto described as characteristic for adrenaline (I) 

^ThelynthVsis of 

acetonitrile, and was completely analogous to that , 
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phenylethyhmme from phenylacetonitrile (Barger, Trans., 1909, 95 , 

1123). 

3 : i-Dihydroxy-^phenylethykmine was obtained from its dimethyl 
ether, and has already been described by Mannich (S er,, 1910, 43 

196). 

The production of the pyrogallol bases (III and IV) at first gave 
considerable difficulty. The 2 : 3 : 4-trihydroxybenzaldehyde required 
for (III) l®' 1 to be prepared with anhydrous hydrogen cyanide according 
to Hattermauri’s method. It was found impossible to obtain 2:3-4- 
trimetboxy-^-pbenylethylamine from 2:3: 4-trimothoryphenylpropion- 
amide by Hofmann’s reaction, although this method was employed in 
preparing the corresponding dimethoxy-base. We therefore had to 
use Curfius’s method, starting from 2:3: 4-trimethoxyphenylpropionyI- 

liydi-azide. 


In the case of oraminogallacetophenone (IV) we found it nuito 
impossible to isolate a pure substance when cn-chlorogallacotophenone 
iras acted ou by ammonia, although this method is employed technically 
in the case of u-ehloroacctyleatechol ; the substance is destroyed too 
readily in alkaline solution. We therefore had recourse to an indirect 
method; u-chlorogallacetophonone reacts readily with sodium azide 
and from the w-triazogullacetophenone , C 6 H 2 (OH) 3 -CO-CH -N thus 
produced the required amine is obtainable by reduction 8 “ 

In Hie course of our work on this subject we have also pre 
pred jS-phenylethylmethylamine, C.H.-CH.-CH.-MII-CH- of which 
adrenaline is the trihydroxy-dcrivative. Two methods for preparing 
this base will be mentioned, although it is not a phenolic amine, and was 
recently prepared by Johnson and Guest (Amer. C/tem. J. 1909 42 
310) according to a third method (mothylation of beuzenesulphonyl’ 
pheny lethy lami n e and subsequent hydrolysis). 


CJArEEIMENTAL 


ft-l'lmylelkylmethylamine, C 6 H 5 -CH,-CH,-NH-CH 

w Mhe direct methyiation Of 0-phenylethylamino yields a quaternary 

SXTXvT? amine(in 33 P6r a ~ -t 5 

;he cmde cmden -at; J 8 mean \ of sodlum hydroxide, and reduced 

dcohol, The base m Wh ‘ Ch ‘' e P arated out > with 3 °dium and 

A se , ba6e was Isola ted as the oxalate. 

consis T s in acting ° u 
-^4), with an excess of ? « CH * U (Barger ’ Tran3 ' 19M - 95 ' 
®inc at 10(P f 01 . , , , per oent - alcoholic solution of methyl- 

1 h 205°), Sllt ] , 1 , 1,480 thus obtained was distilled 

^^ul 0 .4^ e^° C ^ ^ a “ al ^ d OW, Cl = 20-7. 
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Preparation of i-Hyiroxy-f$-m-tolyUthylarnine, 
CH 3 

oh<^>oh 2 -ch 2 -nh 2 . 


p-A'tOrom tolylaceionilrile. 


CH 2 



CH 2 -CN.— Ten 


grams of 


m-tolylacetonitrile (Senkowski, Monatsh., 1888, 9, 854) were dropped 
into 40 c.o. of nitric acid (D 1 "5) at a temperature below - 5 3 , 
acid solution was then poured into water and extracted with ether, 
After washing with sodium carbonate, drying, and distilling, a fraction 
boiling at 201— 205°/22 mm. was collected, which solidified, and on 
crystallisation from ether and light petroleum melted at 52’, Th e 
yield was 80 per cent, of the theoretical : 

0-1584 gave 0-3554 C0 2 and 0-0665 I1 2 0. C = 61-2 ; H = 4-6. 

C 9 H s 0 2 N„ requires C = 61 -4 ; H = 4’5 percent. 

p - Amino - m - tolylaceionilrile, NH 2 -0 6 lI s Me , 0H 2 -CN',— p - Nitro- 
m-tolylacetonitrile (19 grams) was dissolved in alcohol (240 o.c.), tin- 
foil (25 grams), and then gradually concentrated hydrochloric acid 
(120 c.c.) was added. The temperature was at first kept below 60 3 , 
finally being raised to 100°. After extraction with ether, the base was 
distilled, and 8-5 grams (60 per cent.) boiling at 170— 185 3 /20 mm, 
were obtained. On crystallisation from benzene, the substance melted 
at 87° : 


0-1552 gave 04204 C0 8 and 0-0902 H a O. C = 73'9 ; H = 6'5. 

C 2 H 10 N 2 requires C = 74'0 ; H = 6’8 percent. 

The hydrochloride, prepared by addiDg alcoholic hydrogen chloride to 
the ethereal solution of the base, melts at 247 — 248° ; 


0-2082 gave 0-1620 AgCl. Cl = 19-3. 

C 3 H 10 N 2 ,HC1 requires Cl = 194 per cent. 

The oxalate melts at 164 — 165° : 

(J'1884 gave 24 c.c. N 2 (moist) at 20° and 768 mm. N = 14 7. 

(C 9 H 1# N 2 ) 2 ,H 2 C 2 0 4 requires N = 14-7 per cent. 

p -Hydroxy-m-tolylaeelonitrile, OH-C 6 lT 8 lIe-CH 2 -CN. — 3'9 Grams of 
sodium nitrite dissolved in a little water were slowly added to a boi i: - 
solution of 8-5 grams of the amino-compound dissolved in 200 c.c. 0 
dilute sulphuric acid (210 c.c. of water and 17 c.o. of conrentia-- 
sulphuric acid). On extracting the acid solution with ether, 2 5 gram. 
(30 per cent.) of a substance were obtained, which distilled*’ 
162 — 164°/2 mm. and crystallised in the receiver. It crystal i*- 
from benzene in leaflets melting at 84° : 
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0 .j 526 gave 0-4093 C0 2 and 0-0807 ff 2 0. 0 = 73-1 ; H =8 9. 

01718 „ 14'2 c.c. N 2 (moist) at 22° and 760 mm. N = 9'4. 
0 .,H,ON requires C = 73'5 ; H = 6-1 ; N= 9-5 per cent. 

CHj_ 

\.l!y!rozy-fi-m-tolyUthylimiM, 0H<^ ^>CH S -CH 2 -NH 5 .— 0-9 Gram 

oJ H-liydrosy-ia-telylacetenitrile yielded, on reduction with 4 grams of 
sodium in boiling alcoholic solution, 0-62 gram of a crude hydrochloride, 
which was crystallised by adding ether to its concentrated solution in 
alcohol. From this the free base was obtained ; it crystallised from 
xylene, and. after sublimation in a vacuum, melted at 132—133° : 

0-1290 gave 0-3364 C0 2 and 0-0910 H s O. (1 = 71-2; H = 7'9. 

C,,H 13 ON requires C = 71-5 ; H = 8’6 per cent. 

Ti, e hydrochloride was also analysed : 

0-1220 gave 0 0956 AgCl. Cl = 19-3. 

CjHjjONjHCI requires Cl = 1 9 0 per cent. 

Tiie Jibmwyl derivative crystallised from dilute alcohol in long, 
thin needles, melting at 130—131°. 

The quaternary iodide, OH-CjHjMe-CHj-CHj-NJIejI, was obtained 
by boiling the base with a little methyl alcohol and a large excess of 
methyl iodide. It melts at 231—232°, and closely resembles hordenine 
metbiodide in solubility and other properties. 

4Hydro.\y7?-M-tolylethylamine resembles ye-hydroxy-/?-phenylethyl- 
iniine in behaviour and derivatives. 

The physiological action of the former base is about one-half of the 
latter. Both bases give Millon’s reaction, but it is significant that, 
unlike p-hydroxy /J-phenylethylamine, the tolyl compound does Dot 
give Homer's reaction (green coloration after heating with sulphuric 
acid and formaldehyde). It would appear that substitution in the 
phenolic ring prevents this reaction from taking place. 

Preparation of 3 : 4 -Dxhydroxy fi-phenylethylmnine, 

HO j /X l 

HO\/CM.,-Cll.,-NH 2 

•i : 1 Dimethoxy-^-phenylethylamine was prepared from vanillin 
according to the method described in detail by Pictet and Finkelstein 
1979), and 5’2 grams of the amine boiling at 

66,-ljmin. were obtained from 20‘o grams of homoveratrie 

acid. 

ij}* Vtas hydrolysed by heating with ten parts of concentrated 
^irstall ° r , 1C ^ ci<i to ^ or hours. The hydrochloride so obtained 
iom 90 per cent, alcohol in glistening, almost colourless 
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plates, melting and decomposing at 240 — 241°. Yield, 45 per cent 0 f 
the theoretical. (Found, C = 50‘6 ; H = 6‘2. Calc., C«50-7 ; H -6^ 
per cent. 

The hydrobromide was obtained by heating the dimethoxy-araiu e to 
130° for two hours with ten times its weight of concentrated aqueous 
hydrobromic acid. The crystalline hydrobromide was obtained quite 
pure in the same manner as that employed in the preparation of the 
hydrochloride. The salt crystallises in plates, melting at 212° ; 

0*1212 gave 0 0984 AgBr. Br = 345. 

CgHjgOgNBr requires Br= 34*2 per cent. 

The aqueous solution of the salts of 3 : 4-dihydroxy-^-phenylethyl- 
amine gave an intense green coloration with ferric chloride. 

The quaternary chloride, C c H. s (OH) 2 -CII 2 ‘CH 2 -NMe 3 C], was pre- 
pared in order to compare its action with that of hordenine methiodide 
OH , C 6 H 4 , CII 2 *CH 2 *NMe 3 I. The action of the two substances is verv 
similar, like that of nicotine, and unlike that of adrenaline. 

3 : 4- Dihydroxy -fi-phenylethyllrimethylammonium chloride was ob- 
tained; from 3 : 4-dim ethoxy -/i-phenylethylaraine. The quaternary 
iodide obtained by treating the latter base with methyl iodide was 
transformed into the chloride by digestion with silver chloride, and 
was then hydrolysed by concentrated hydrochloric acid at 170°. On 
removal of the latter, the residue crystallised from alcohol and other 
and melted at 201°. 

Preparation of 2:3: \-7'rihydroxy-fi-phenylethylamine, 
C g H 2 (OH) 3 -CH 2 -CH 2 -NH 2 . 

2:3: i-Trimetkoxybenzaldehyde , C 6 H 2 (OMe) 3 *CHO. — This aldehyde 
does not appear to have been described before, although F. Mauthner 
( Ber ., 1909, 42 , 188) has stated that it can be obtained from 2:3:4- 
trimethoxyphenylglyoxylic acid by the action of aniline, The 
methylation of 2:3: 4'trihydroxybenzaldehydc, which was prepared 
from pyrogallol and anhydrous hydrocyanic acid according to (hitter- 
m&nn and "Kcebner’s method (Per., 1899, 32 , 281), was carried out in 
an atmosphere of hydrogen by the method employed by Perkin and 
Kobinson (Trans., 1907, 91 , 1079) for the preparation of vera- 
tr aldehyde from vanillin. Twenty-five grams of 2:3: 4-trihydroxy- 
benzaldehyde were dissolved in 80 c.c. of methyl alcohol, and to this 
solution was added 24 grams of sodium hydroxide dissolved in the 
minimum quantity of water. The solution became very dark brown 
in colour. Eighty grams of methyl sulphate were then added, and 
when the vigorous reaction had nearly subsided, a further 66 grams in 
small quantities alternately with small quantities of sodium hydroxide 
were added at such a rate that a vigorous reaction was maintained. 
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Tie mixture was kept for half an hour, and then poured into 500 c.c. 
of water, An oil separated, which was extracted by means of ether, 
and, after drying and removal of the solvent, the residue was distilled, 
1S5 Grams of a colourless liquid, boiling at 168—170712 mm., were 
tins obtained, The distillate solidified after some time to a crystalline 
mass of long, thin needles, melting at 30° : 

OdBiO gave 0-4126 CO, and 0-1020 HjO. C = 6H; H = 62. 

CjjHjA requires C = 61'2 ; H = 61 per cent. 


2:3: i-Trimethoxy-fl-pJwnylpropionir. Acid , 

C 6 H 2 (OMe) 8 -CH 2 -CH 2 -CO,H. 

Twenty grams of 2:3: 4-trimethoxybenzaldehyde were dissolved in 
35 grams of ethyl acetate, and the solution added to 33 grams of 
finely divided sodium contained in a largo flask provided with a reflux 
condenser. A vigorous reaction ensued. The product was kept for 
one hour, and thon a solution of 14 grams of sodium hydroxide in 
methyl alcohol was added. After the reaction had ceased, 250 c.c. of 
water were added. The alcohol was then removed by evaporation on 
a water-bath, water being added from time to time to avoid undue 
concentration. The alkaline solution was then reduced by the 
addition of 500 grams of 2 $ per cent, sodium amalgam in small 
portions, concentrated hydrochloric acid being added from time to time 
to neutralise the excess of sodium hydroxide formed in the reaction. 
The resulting solution was filtered, and acidified with hydrochloric 
arid. A yellow oil separated, which slowly crystallised. " The acid 
was purified by distillation under diminished pressure (it boils at 
200— 20372 mm.) and subsequent crystallisation from ether and light 
petroleum, from which it separated in clusters of prisms, melting at 
’6’. Yield, 50 per cent, of the theoretical : 

02150 gave 0-4722 C0 2 and 0-1282 H,0. C = 59-9 ; H = 6 ' 6 . 

^ 12 ^ 10^5 requires C = 60'0 ; H — 6'7 per cent. 


3:3 : i-Trimethoxy-flphenylproirionate , 

O c H 2 (OMe) 3 -CH 2 -CH 2 -C(X,Et. 

erklir^i 0b , Ulned as above was converted into the corresponding 
l,L„; H yd r 1V : ng in fi7etimcs >*s weight of 5 per cent, alcoholic 
and LrocUor de and , b ° llmg under rea,JX for six hon™- The alcohol 
>• ,c aci were evaporated off, and the residue was 

Yield, 70 per cent, of 


The ester boils at 200— 201°/20 


the theoretical 

gave 0-4797 00, and 0-1390 HA C-6J-1 ; H-7-4 

1,1 «7>;, requires C = 62-7; If = 7 4 per cent. 
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2:3: i-Trimethoxy-ji-phenylpropionylhydmzide Hydrochloride , 
C 6 II 2 (OMe) 3 -CH. 2 -CH ! -CO-NH-NH 2 ,HCl. 

Two grams of the above ester were gradually added to 0-0 gram 0 f 
boiling hydrazine hydrate. Solution was complete at the end oi one 
hour, and the solution was boiled under reflux for several hours longer. 
The excess of hydrazine was removed by evaporation in a vacuum over 
sulphuric acid. The syrupy residue could not be crystallised, baton 
dissolving in alcohol and adding a little alcoholic hydrogen chloride a 
crystalline precipitate separated, which was increased by the addition 
of ether. The hydrochloride thus obtained was recrystallised from 
98 per cent, alcohol, separating in the form of hexagonal plates, which 
melted at 155° : 

0 1679 gave 0-3020 C0 2 and 0-0947 H 2 0. C = 49'0 ; It = 0'3. 

C[ 2 H 19 0 4 N 2 C1 requires C = 48 8 ; H = 6'5 per cent. 

The solution of this salt readily reduced ammoniacal silver in the 
cold, and Fehling’s solution on boiling. 

2:3: i-Trihydroxy-p-phenylcthylamine Hydrochloride , 

c 6 h 2 (oh) 8 -ch 2 -ch 2 -nh;,hci. 

The hydrazide obtained as described above was diazotised at O’, 
The crude azide, obtained by extraction with ether, was converted into 
the corresponding urethane derivative by boiling in absolute alcoholic 
solution for twelve hours under reflux. The alcohol was then distilled 
off and the residue hydrolysed by heating iu a sealed tube with 
concentrated hydrochloric acid to 170-180° for three hours. The 
very dark-coloured conteuts of the tube were evaporated to dryness 
dissolved in a little water, boiled with animal charcoal, filtered, am 
the solution evaporated nearly to dryness. From the dark brown 
syrupy product, crystals slowly separated. These were pressed on i 
platq, and recrystallised from absolute alcohol by addition of ether 
The crystals, which melted at 162 — 163°, were still dark brown ii 
colour. The aqueous solution gives with ferric chloride a deep purple 
brown coloration, which rapidly fades : 

0-1000 gave 0-0700 AgCl. Cl = 17 32. 

C s H u O,N01 requires Cl = 1 7-35 per cent. 


Preparation of to- Amhiogallacetophenone, 


HO^CO-CH/Mi; 

HO 


lo-TriazogaUacetophenone, C 6 H 2 (OH) 3 - CO-CH 2 -N s . — Seven gran* ° 
w-chlorogallacetophenone, prepared according to Nencki s met 
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Pfa/8. Chem. Soc 2883, 25, 182), were dissolved in 


50 c.o. 


of hot water, and a hot solution of 2-5 grams of sodium 
■| e in a little water added. On cooling, a crystalline solid 
1 'yitc'l Tliis was collected and recrystallised from xylene, when 


Yield, 50 per 


■l^rnb shaped plates, melting at 155°, were obtained. 

'ctot. ol the tlieoretical ; 
fl-’ieO "ave 44 2 c.c. N, (moist) at 19° and 758 mm. N = 207. 
C s H,O t N s requires N = 20'1 per cent. 

iMOidkcdopteno™ Hydrochloride, 

C 8 H 1 (OH)j'CO'CH 1 'NII ! ,HC1. 

Five grams of m-triazogallacetophenono were dissolved in absolute 
■ Icotol Too g i!ims f were t f >en placed in the liquid, and 

. c c 0 f concentrated hydrochloric acid added in small portions. As 
reduction proceeded, the hydrochloride of the base separated out in 
small, rectangular plates. The yield was 1 '2 grams, or 25 per cent, of 
.he theoretical 

For analy sis- tire salt was recrystallised from alcohol and ether, when 

it melted at '239—201)“ : 


91916 gave ID'S c.o. N, (moist) at 17° and 754 mm. 

0-1273 ° ,, IJ-0S3S AgCl. Cl = 16-2; N - 6-5. 

OJlmOjNCI requires N«6'4; Cl — 161 per ceDt. 
i The salt is readily soluble in water ; it aqueous solution darkens on 
(keeping, and with very dilute ferric chloride solution gives a dirty 
tgreen coloration, which rapidly changes to a brownish-yellow. 

The Wuii uMi; Physiological Research Laboratories, 

IIviknl Hill, S.K. 


(CXXXVltl.— The Formation and Reactions of 
Imino-cmp'iv.iuh. Fart XIV. The Formation 
<>j a-UyJrimhme and its Derivatives. 

By Alec Dcsuas Mitchell and Jocelyn Field Thorpe. 


ok time ago (Trans., 1908, 93, 165) it was shown that /J-hydrindone 
nil some of its derivatives could be derived from ^-imino-a-cyano- 
■jbindene (II), a substance which is formed in quantitative yield 
1 to in alcoholic solution of o-pbenylenediacetonitrile (I), contain- 

*8 1 trace of sodium ethoxide, is warmed. 


:U <<CHg->C 6 H t <CH 


CH(ONp >C; 
( 11 .) 


:nh 


g » h *<ch"> c0 

g-Hydrindone. 
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The present paper deals with a similar reaction by which a-hydri D < 3 0lJ 
and its derivatives can be produced through the imino- com pound 
a-Hydrindone was originally prepared by Gabriel and Hausen 
(JSer., 1889, 22, 2018), and was subsequently investigated 5° 
Hausmann (ibid., p. 2020). Gabriel and Hausmann prepared t] 
ketone by condensing o-cyanobenzyl chloride (III) with the sodiu 
compound of ethyl acetoacetate, when a compound, which 
considered to be ethyl o-cyano-/2-phenylpropionate (IV), was f orinei j 
and this substance, on treatment with concentrated hydrochloric 
acid, passed into a-hydrindone (V). 


C « H *<CH 2 C1 C <i U *<CH 2 -CH 2 -C0 2 Et C « H 4 <Ch'> CH !- 
(III.) (IV.) (T.* 

Hausmann ( loe . cil.) subsequently found that when ethyl sodio- 
malonate was used in this reaction in place of ethyl sodioacetoacetate 
the same substance (IV) was produced. 

The formation of a-hydrindone from ethyl o-cyano-/3-phenylpropionat« 
on treatment with concentrated hydrochloric acid was explained on tbs 
assumption that o-carboxy-/3-phenyIpropionic acid (VI) is first formed 
which then decomposes into water, carbon dioxide, and a-hydrindoni 
thus : 


fi rt ^CO.H 
^ u ‘^CH./CH a 'C0 2 H 

(VI.) 


C « H 4<CH^> CH 2 + 


This is also the explanation advanced by Aschan (Chemii itr 
Alicyklischen Verbindungen, p. 1028), who remarks that Konig has 
shown (Annalerii 1893, 275, 341) that o-carboxy-/3-phenyIpropionic 
acid passes on distillation into a-hydrindone. It must be remembered, 
however, that the production of a-hydrindone from o-carboxy-jS-phenyl- 
propionic acid in this manner takes place at a high temperature, that 
is to say, under conditions very different from those which convert 
ethyl o-cyano~/3-phenylpropionate into this ketone. It therefore seemed 
to us udikely that the mechanism of this reaction, as recorded above, 
could be correct, and we consequently decided to seek for some other 
explanation more in accordance with the experimental facts. 

It has been already mentioned that, according to the observation of 
Hausmann, the condensation of o-cyanobenzyl chloride with both ethyl 
sodiomalonate and ethyl aodioacetoacetate yields the same product, 
namely, ethyl o- cyano-j3-phenylpropionate (IV). It is evident, there- 
fore, that in the first condensation a carbethoxyl group, and i Q 1 e 
second condensation an acetyl group, must have been eliminated during 
the process of the condensation. . 

Neither Gabriel nor Hausmann seems fi to have remarked on this, “ i 
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ia the light of recant investigation on the formation of five-ring imino- 
coiupouniU, the f ac t possessed for us some significance. 

Ties n-c have always found that when the five-carbon ring is formed 
through the imino-group, the formula of the product does not allow of 
two carhet-Uoxyl groups, a nitrile group and a carbethoxyl group, or an 
acetyl group and a carbethoxyl group, being attached to the same carbon 
atom ; an example of this, which bears closely on the present instance, 
being the transformation of the open-chain compound (VII), which is 
formed by the condensation of ethyl sodiomalonate and ethyl 1-cyano- 
ryefopropane-l-carboxylate into ethyl 2-iminoo/cfopentane-l : 3-dicarb- 
osylate (VIII) (this vol., p. 1002). 

i ^(CXJ-COjEt + CH 2 (C0 2 Et) 2 


— > 


CII 2 -CH(CN)-00 2 Et 


— > 


CH 2 -CH(C0 2 Et) 2 

(VII.) 

CH 2 -CH(C0 2 Et) 

CII 2 -CH(C0 2 Et) >C-NH ' 

(VIII.) 

The elimination of a carbethoxy-group in Hausmann’s condensation 
suggested therefore the closing of the five-carbon ring, in which 
case the reaction would have proceeded as -follows : 

-UN . „„„ -- ^CN 


c s H ( <CH iC i + CHNa(C° 2 Et) 2 - T > C 6 H.,<[^. 


C;H i < 'CH 2 'CH(CO.,Et) 2 + Et0H 


CII(C0 2 Et) 2 + NaC1 - 


.H 4 <CH^>CH-C0 2 Et + CO(OEt) 2 , 

(IX.) 


“ m the case of ethyl sodioacetoacetate as follows : 
'CH ,C1 + UHAcXa-C0 2 Et — >■ 


c A <F 


c; 


H <^ CN 

1 4 XlH„-CHAc-C0 2 Et + NaCI - 


C H <'^‘ N 

* ‘XU-CHAc-COjKt + m>}[ 


CO s Et + JIe - CO,Et. 


e^^cH. . 

Hiina'Xri tat,CeS o he , C °“ p0U0d deScribeJ >»y Gabriel and 
l>ydrinde nt .: 2 wo '» d be ethyl 1-imino- 

indone by th 6 actiot.^of X ’ aRd ™ transfor “>»t‘°n into a-hydr- 
e-xplained tbL : hydrochloric acid could be readily 

" ‘ ‘-'Hr-^H-CO.Et -> C 0 H 4 <^O- >ch . co 


°^<cr>ch, 


+ 00* etc. 
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Investigation proved that this view of the formation of a-hydrindone 
was correct, and that the compound described as ethyl o-eyano-jS-phenyl- 
propionate behaved in every way as an imino-compound of formula (IX), 
Before this fact could be definitely proved it was necessary, however, 
to thoroughly study the condensation of o-cyanobenzyl chloride with 
the sodium compounds of both ethyl malonate and ethyl aeetoacetate, 
and as, at the same time, it was thought advisable, for reasons given 
iater, to investigate the corresponding condensation with ethyl sodio- 
cyanoacetate, it is best, for the sake of comparison, to describe the 
three condensations separately. 

(1) The Condensation of o-Cyanobenajl Chloride with the Sodium 
Compound of Ethyl Malonate. — In effecting this condensation, Hausmann 
used equivalent quantities of sodium dissolved in alcohol, and of the 
two reacting substances. He found that, mixed with the chief product 
of the condensation (the so-called ethyl o-cyano-0-phenylpropionate), a 
considerable quantity of a product melting at 86° was also formed. 
This he showed to be ethyl di-o-cyanobenzylmalonate (X), 

(CN-C # H 4 -CH 2 ) 2 C(C0 2 Et) 2 , 

(X.) 

which had been formed by the condensation of two molecules of 
o-cyanobenzyl chloride with one molecule of ethyl malonate. 

Hausmann separated the two products by treating the mixture with 
cold concentrated hydrochloric acid, in which the supposed ethyl 
o-cyano-/J-phenylpropionate dissolved, and could be obtained on miring 
the hydrochloric acid filtrate with water. 

Now it is obvious that the formation of the derivative (X) must 
have taken place in the following manner : 


(1) CN'C.H/CHjCl + CHNa(C0 2 Et)j 

W CN-C 6 H 4 -CH s -CH(C0 2 Et) s +M. 


(2) CN'C.H •CH 2 'CH(C0 2 Et) 2 + CHNa(C0 2 Et) 2 — > 

K ON-C 6 H 4 -CH 2 -CNa(C0 2 Et) 2 + CH 2 (C0jEt)j. 

(3) CN-C 6 H.-CU 2 -CNa(C0 2 Et) 2 + CN-C,H 4 -CH 2 Cl 

\\ 64 (CN ■C 6 H 4 'CH 2 ) 2 C(C0 2 Et) ! + NaCl. 

That is to say, the initial condensation product of o-cyanobenzyl 
chloride and ethyl sodiomalonate must be the normal pro uc o 
aIld the elimination of » 


the formula CN'C e H 4 - CH 2 - CH(C0 2 Et) 2 


tne iormuia oivo,u ( vu, — 2 ~., v --- 

carbethoxyl group must therefore have taken place su »ej 

lt8 Our previous experiments on this point show that the 
this group is always effected by the action of free sodium etho ^ 
of son» sodium derivative dissociating in alcoholic so “ 10n ’ ‘ ce 
itseemed to ® IjMy that by preventing, so far as possible, the P™ 
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th6 e0diu “ de , rivative 0{ donate during the process 
•f «“ ( ' 0,1,lcn r tl ? n ^ ehm,nation “f this group might be avoided 

Tbii ”‘'°; ed ‘ V 6 a °T’ ^ U f ° UDd that whe » « alcoholic 
of ethyl sodiomalonate containing a slight excess of ethyl 

raalonate was added slowly to a hot alcoholic solution of o-cyanobenzvl 
chloride, the product of the reaction did not become solid on being 
l»' lretl mt0 "’ ater ’ but remal[ >cd as a heavy oil at the bottom of the 
liquid. 

This oil proved to be the normal condensation product namely 
ethyl o-cyanobenzylmalonate, CN-0 4 H 4 -CH s -CH{C0 3 Et) 2 , and it was 
found that when an alcoholic solution of this substance containing a 
wee of sodium ethoxide was warmed, a carbethoxy! group was at once 
eliminated as ethyl carbonate, and the product described by Hausmann 
»> wyano /J-phenylpropionate was formed. Subsequent investi- 
gation proved conclusively that this product is ethyl 1-iminohydrin- 
(lenc-2-cnrboxylale (IX), and that its formation in the manner des- 
cribed above is represented by the equation ; 

/CX 


( 'iHi<CH ; .|fH(OUEt)j + Et0H 


C ' aH '<CH^— > CH ' C0 2 E b + CO(OEt) 2 . 
(IX.) 

lhe proof of the constitution of this substance is as follows • When 
a solution of the imino-compound in alcohol is mixed with rather more 
than the quantity of concentrated hydrochloric acid necessary to 
hydrolyse the C. Nil-group to carbonyl and the solution is warmed 
ammonium chloride separates, and the solution on dilution yields an oil 

be if T° l2 ° mm '' aDd Whi0h g ‘ VeS *“ alcoholic soluti ° n a “ 

KSfT? " f fern ' C Ch ' 0ride - Thisoil ’ wh 'ch is without 

doubt ethyl l-hydrmdone-2-carboxylate (XI), 


^^>CH.C0 2E t 




C ‘ H ‘<CH>CH-C° 2 Et 

. „ (A) 

phmylhvdrazcnfllii ph< ’ njlhydra “ ne acd semicarbazone, the same 
when it i . ■, a S ° ^ ormed f ro ™ the imino-compound (IX) 
if “ h0,W solution with phenylhydrazine 

HftufmaDn sho "’ ed , readily 
*«er. It is not hrnve ^ r °° 7'° “ ,d ’ aDd is P reci P ita te>i on adding 
1 quantity, depending foT’ C ° mp etel y unchanged by this process, since 
With the stroL r° Unt °“ ths lengthof tim6 il is left in 

sf “Version at the ° th ° keton * The P rocess 

m ** adopted in “ t9m Pf at ” a » very slow, and (he usual 

VOL scvii. ' CaSeS ’ ° f P° uriB « the concentrated hydro- 

7 l 
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chloric solution into hot water and cooling, converts only a. EU|J || 
quantity of the imino-corapound into the ketone. It is evideut 
therefore that ethyl l.iminohydrindene-2-carboxylate is a tautomeric 
amino-imino-compound reacting in the two forms: 

C 6 H 4 <^^l>CH- c ° 2 Et and C 5 H 4 <°^>C-CO,Et, 

but that it has only a short imino-phase. 

Ethyl l-hydrindone-2-carboxylate (XI) is readily soluble in dilute 
aqueous potassium hydroxide, but it is only slowly extracted from its 
solution in ether by means of aqueous sodium carbonate solution, 
Both the potassium and sodium salts are sparingly soluble in 
excess of the alkali, and caii be readily isolated in a pure condition, 

When the potassium salt (XII), either in the soluble or insoluble form, 
iB boiled in alcohol with methyl iodide, the C-methyl derivative (XIII) 
is obtained as sole product, and no trace of the corresponding 0-methyl 
ether could be detected : 

C,H,<^>CK-CO,Et O,H 4 <^>CMe-C0 J Kt 

(XII.) (XIII.) 

The C-methyl derivative readily yields the corresponding 2-methyl- 
1-hydrindone when distilled in a current j>f steam from dilute sulphuric 
acid, 

0 a H 4 <™>C.Me-C0 2 Et -> C 6 H 4 <^'>CHMe, 

a process which is complete, owing to there being no tendency for 
the /3-alkyl derivatives of a-hydrindone to undergo intramolecular con- 
densation analogous to the formation of a’nhydro-bis-a-hydrindoce 
(Trans., 1897, 71 , 241) from a-hydrindone. The direct formation of 
ethyl l-iminohydrindene-2-carboxylate in the original condensation is, 
we find, best effected by working in the manner described above until 
the reaction is complete, and then, by adding oxcess of sodium ethoxide, 
to convert the open-chain compound into the hydrindene ring. The 
compound CN*C 0 H 4 -CH 2 -C(CO 2 Et) 2 -CH 2 'C G H 4 -CN J which is formed by 
the condensation of two molecules of o-cyanobenzyl chloride with ooe 
molecule of ethyl malonate, is so readily produced that if the conden- 
sation is effected in the usual way, the product consists for the most part 
of the more complex derivative. 

(2) The Condensation of Ethyl Sodioacetoacetate and o-Cyanobenzyl 
Chloride . — It is hardly necessary in this condensation to take aoy 
precautions to prevent the formation of the derivative 
CN • C 6 H 4 * C H 2 - C Ac(C0 2 Et) • CH 2 • O ft H 4 *CN , 
aa under the # ordinary conditions very little of it is formed. If, ^ 
ever, the method described in the experimental portion is u-ed, t 9 
normal product (XII) can be readily isolated, and this compoim 
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Ucatcient with a trace of sodium * ethoxide passes quantitatively into 
ethyl acetate and ethyl l-iminohydrindene-2-carboxy)ate, thus ; 

C,H,<CH 8 -CHAc-C0 2 Et + Et0H ^ 

C « H <<CH^> CH ‘ C0 2 Bt + M e-CO,Et. 

For the rapid preparation of this imino-eompound in quantity this 
ondensatioti produces the best results, the best method being to add 
an alcoholic solution of ethyl sodioacetoacefcate containing a slight 
excess of sodium ethoxide to a hot alcoholic solution of the chloride. 

(3) The Condensation of Ethyl Sodiocyanoacelate and o-Cyanobenzyl 
{'Month — The main object of investigating this condensation was to 
compare the derivatives of a-hydrindone with those of /?-hydrindone in 
order to ascertain whether the phenomenon of “ steric inhibition ” 
which was so marked in the case of the /2-compound substituted in 
the 4 -position applied also to the a-compouncl substituted in the 
(2-position. 

It has been found as regards the derivatives of /2-hydrindone and its 
imiuo-derivative {Trans., 1908, 93, 165), that the presence of certain 
groups on the a*carbon atom causes the compounds to react as true 
amino-derivatives, whereas certain other groups on this carbon atom 
1 ause the imino-form to be stable, and that this occur.3 irrespective of 
.he acidity of the groups which we have hitherto shown to be the 
lelermining factor in deciding the amino- or imino-structure of a 
impound of this type. Thus the compound of formula (XIII«) 
ividently had the imino-structure, or rather exhibited amino-imino- 
iautomerism with a long imino-phase, whereas when the cyano-group 
was displaced by the less negative carbethoxyl group, the compound, 
instead of showing amino-imino-tautomerism with a longer imino- 
pk?e, as it should have done, behaved as a true amino-compound 
«f formula (XIV) : 

c A<c|| ( ^>c:nh 

(XHI«.) (XIV.) 

It seemed of interest therefore to compare the corresponding deriv- 
tea of a-iminohydrindene of formulae (XV) and (XVI) 

< xv ) (XVI.) 

jj { , r * a ^ lm '‘ comparison might be made between the two 

odensatioit of o-cyanobenzyl chloride with the sodium 

7 (2 
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com pound of ethyl cyanoacetate, if carried out in the usual way, \ ea ^ B 
to the formation of the compound 

CN’C 6 H 4 -CH s -C(ON)(CO s Et)-CH ? -C e H 4 -CN 

to the extent of 80 per cent, of the theoretical amount, and only t 
small quantity of ethyl l-imino-2-cyanohydrindene (XV) is produced 
If, however, the precaution is taken of adding an alcoholic solutior 
of the sodium salt of .ethyl eyauoacetate to a hot alcoholic solutior 
of o-cyanobenzyl chloride, a considerable yield of the normal amdensj 
tion product (XV 1 1) can be obtained, and this substance on treatment 
with sodium -ethoxide passes at once into l-imino-2-cyanohydi'indeni 
and ethyl carbonate in accordance with the scheme: 

°6 H 4 <cH,-CH(CN)'C0 2 Et + Et0H 
fXVIl.t 

CA<™>CH.CN 

+ 00 ( 0 % 

A comparison of 2-iroino-l-eyanohydrindene (XIII) with 1-injino- 
2-cyanohydrindene (XV) showed that these compounds did not possess 
any. essential points of difference beyond what was to be expected from 
their structure. Thus the imino-group of l-imino-2-cyanohydtindeot 
is between the negative phenylene group and the nitrile group, 
whereas in the case of 2-imino-l-cyanohydrindene the -negative 
influence of the phenylene groupwould .be less pronounced, Conse- 
quently it might be anticipated that whilst both compounds would 
. be tautomeric amino-imiuo-compounds, the 1-imino-derivative would 


possess a longer amino-phase than the 2-imino-derivative. 

This anticipation is borne out by the experimental facts, tor 
whereas l-imino-2-cyanohydrindene, . with its long amino-phase, dis- 
solves readily in concentrated hydrochloric acid, forming a salt which, 
on the addition of water, is dissociated regenerating the amino coiopound 


mixed with only a small quantity of the corresponding ketone, 2-imieo-j 
1-cyanohydrindene does not dissolve in concentrated hydrochloric acid, 
but when warmed with the acid is converted almost completely M 
the ketone. In other words, the rate of hydrolysis of the Um» 
derivative is very much quicker than that of the 1 -imino-derivathe. I 
The two compounds thereforo serve as admirable examples of the 
influence of negative groups on the predominance of the amino } j 
imino-phase in compounds exhibiting amino-imino-tautomerism. I 
When the two carboxylic esters of formula; (XVIIf) a®i ( 

c.H.<g“il>c co, s . q*<g*a3>«* 

2 (XVIII.) < XIX *) 

are compared* a marked difference is at once apparent. ^ 

It has been already shown that ethyl 2 -iminohych inJene 
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< S1X) " 4 true amiuo-compound, which can he hydrolysed 
tothe corresponding acid by means of hydrochloric acid without the 
nitrogen group being affected. Subsequent experiments showed that 
this behaviour was exhibited by other compounds having grouns of 
lume attached to iRa . . ^ 


uc, “' , J compounds having groups ol 

large molecular volume attached to the 1-carbon atom, and hence it 
iUggested that the presence of a group of more than a certain 
nut, nermit or thfi n.. , , 


was suggest™ w». ™ prosouce ot a group of more than a certai 
volume did not permit of the attachment of the hydrogen atom to th 
1 -carbon atom. In other words, the compound cease°d, under thei 
conditions, to react in one of its tautomeric forms. 

The examination of the behaviour of ethyl' 1-iminohydrindem 
doarboxylate (XVIII) under similar conditions showed that althoug 
the substitution of the carbethoxyl group for the nitrile grou 
increased the amino-phase of the compound, that is to say increasei 
the length of time required for the hydrolysis of the compound to th 

ketone, yet it still exhibited well-defined amino-imino-tautomeriam an, 
its hydrolysis to the ketone by acids was always completely effected 
It is, of course, evident that as the carbethoxy-group possesses leg, 
negative properties than the nitrile group, the reverse should be th, 
®e, and it therefore follows that there must be a certain degrei 
of steric hindrance attaching to the 1-carbon atom, but to a very much 
less extent than to the 2-earbon atom. An explanation of this fact 
,s afforded by the consideration that the 1 -carbon atom of ethvl 
■l-nmnohydrindene-l-carboxylate is attached to both the pbeuylone 
group and the carbethoxyl group, whereas the 2-carbon atom of ethvl 
biminohydrmdene-2-carhoxylate has only the carbethoxyl attached 

eteef' iVeS (XX) aDd {XX£ j 4 " ““Pared, certain 
difference are also- observed. Thus it has) been shown that 


c 8 h 4 <™>c h, cn 

(XX) 


C »H ( <£5j2^>CO 
(ixi.) 


|.. 0 , .. ' ’ (XXI.) 

ilkylated bv the tuaUtf ^7 a methox X deriyati ™ (XXII) wh, 
. usu.il ethenfymg agents, but that when methylati 

cw.<«*)w r „ qft<g£(O2>0 0 

(XXIlIo 


"CH- 
(XXII., 


!-01Ie 


Wvative (XXIU) aDd “ 0fch},i i0diJe ft yieMs the C-metl 

**** character „f £ ^aoo-l-hydriodone (XX) the increas 
'Hece group ■ ! P ° UDd du9 t0 the P r °ximity of t 

“ d “>«%! iodhle 1 JJT th e a f d * he . aCtion of Rodiu ® oietboxi, 
Ul W, ' the forraa ‘*OR of the methoxy-derivati- 
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As considerable quantities of the compounds containing lw„ 
equivalents of o-cyanobenzyl chloride had accumulated during the 
preparation of the simpler products formed in these condensations, we 
investigated their properties. The cyano-derivative (XXV) formed 
in the ethyl cyanoacetate condensation is readily hydrolysed by dilate 
alkali, yielding an alkali salt, from which the acid (XXVI) is obtained 
"by the action of mineral acids. When heated at 180°, this substance 

CN'C.K •0H, l C(CN)(C0 2 Et)-CH 2 -C 6 H 4 -CN 

(XXV.) 

CN-C 6 H 4 , CHj , C(CN)(C0 2 H)'CH a -C li H 4 'CX 

(XXVI.) 

CN-C<H 4 -CH 2 -CH(CN)-CH 2 -C 6 H t -CN 

(XXVII.) 

CO i H-O 6 H J -CH 2 -CH(CO 2 H)'ClT 2 -C t H 4 -C0 ! H 


eliminates carbon dioxide and passes into the trinitrile (XXVII). 
When completely hydrolysed, the nitrile is converted into the tri- 
carboxylic acid (XXVIII), a compound which is identical with that 
formed by the complete hydrolysis of the condensation products 
(XXIX) and (XXX) formed in the ethyl malonate and ethyl aceto- 
acetate condensations respectively. The constitution of these more 
complex compounds is therefore clearly established. 
CN-C 8 H 4 -CH 2 -C(C0 2 Et), 2 -CH 2 -C p U 1 -CN 

<XM ' V ' CN-C 6 H 4 -CH 2 -CAc(CO 2 Et)-Cll J '0 fl H l 'CX 
(XXX.) 


Experimental. 

Ethyl o-Cyanobenzylmalonale, CN-C 6 H 4 -CH 2 -CH(C0 2 Et) 2 . 

This substance can be prepared in quantity by the con ensat, of 
ethyl sodiomalonate with o-cyanobenzyl chloride if care ’ s o[ 

have free sodium ethoxide present at any time during 
the condensation. In order to effect this, it - -ces toid 
alcoholic solution of the sodium compound of ethyl ma ona^ ^ 
alcoholic solution of the chloride, that is to 1 The con . 
manner to that usually adopted in sse con ^ of so j iaI]1 

ditions found most favourable were as follow ’ g o( eth j| 

were dissolved in 50 c.c. of alcohol and mixed w.thlbgr ^ ^ 

malonate, the warm solution being then slow y requisite 

of 15 grams of o-cyanobenzyl chlor.de d.ssolved i pJJ* * ^ 
amount of alcohol. The reaction was allowed ^ ^ ' minute 

heat, and was completed by beating on the wa er- ^ then ^ded, 
when the solution was found to he neutra . distillation 

and the alcohol and unchanged ethyl malonate separated by 
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in » current of steam, the heavy, non-volatile oil being subsequently 
extinct by ether. The residue which remained after evaporating the 
ether yielded a large fraction, boiling at 213°/20 mm„ consisting of a 

viscid, colourless oil . 

0 - 19 S 8 gave 0 4722 C0 2 and 0T080 H 2 0. C = 65’77 ; H = 6-13 
C J 5 IIjv 0 4 ^ requires 0=65-4; H = 6'2 per cent. 

The ethyl salt is unchanged by cold concentrated hydrochloric acid, 
and its open-chain structure is proved by the fact that when boiled for 
a long time with dilute sulphuric acid, it is slowly hydrolysed, and the 
solution on cooling deposits a crystalline acid, which, when recrystal- 
lised from water, yields long needles, melting at 166°. (Found 
C = 61'72 ; H = 5'3. Calc., C = 61’8 ; H = 5'2 per cent.) 

The acid is therefore o-carboxy-/?-pheny]propionic acid, 
C0 2 H-C fl H 4 -CH 2 -CH 2 -C0 2 H. 

During the fractionation of ethyl o-eyanobenzylmalonate a small 
quantity of lower boiling material was obtained, which solidified after 
some time, and, on examination, proved to be ethyl 1 -iminohydrindene- 
2 -earbojylato (see p. 2273). There was also a small amount of higher 
fraction boiling at about 300°/20 mm., which also solidified, and proved 
on investigation to be ethyl di-o-cyanobenzylmalonafce (see p. 2280). 


Ethyl \-Imnohydrindene-%carbaxylale, Et 

GH 2 2 

This substance may be prepared in one of two ways, namely : 

(1) By the Action of Alcoholic Sodium Elhoxide on Ethyl o-Cyanobenzyl- 
mdomU ,— Ihis method, which gives a quantitative yield of the imino- 
compound, can be carried out as follows : 10 grams of the ethyl salt 
are diluted with twico its volume of alcohol, and 1 c.c. of a solution of 
gram of sodium in 12 c.c. of alcohol is added. The solution, which 
becomes appreciably warm, is kept for fifteen minutes, when it is 
''armed on the water-bath for five minutes and then poured into an 

olW T T TJ " Cr?5tals Wbich se P a ™te <« then 

collected and recrystallised from dilute alcohol. 

th ZT e ^ qWVh ° m - heCr7StahWiW e " d with 

the ordinary eVap ° ra . tlng the ether ’ caref >% fractionated under 

JT ZL Z fr3Cti0n b ° iliDg at 126 - ,2r ° ™ ulti- 

(Found, 65 •'S" 8 6 J7 ^ ^ Carbonat '*- 

m «“*!["? *• Calc -’ C = 50 ' 8 ; H = 8-5 per cent.) 

ride f T rf 0 " ° f EAyl Sodim ^o^t« «m* o-Cyano- 
W lLr eth0d r that used b ? G*briel and Hausmann, 
Portion of the product 0113 ^ We find that tlle g reat «r 

on! y a email yield of .i ' 0 ”” 8 S ° ethyl cil - ( ’- c J , anobeDzy]malonate, and 
y d ° f thc lmmo 'Oompound can be obtained. It is men- 
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tioned later (p. 2279) that the best method for preparing this imino- 
compound in quantity ia by employing the sodium compound of ethyl 
acetoacetate instead of ethyl sodiomalonate in the condensation, because 
in that case very little of the di-derivative is formed. A good yield 0 [ 
the imino-eoinpound can, however, be obtained from ethyl malonate if 
the conditions described in the preparation of ethyl o-cyanobenzyl- 
malonate (p. 2270) are closely followed, and, as soon as the cou- 
densation mixture has become neutral, a small quantity of alcoholic 
sodium ethoxide is added, and the heating continued for five minutes 
longer. When the product obtained in this way is poured into water, it 
will be found that the whole of the dicarboxylio ester has been con- 
verted into the imino-compound and ethyl carbonate, and that it will 
deposit a large quantity of oil which will solidify on scratching. This 
solid, which consists of the imino-compound mixed with some ethyl 
di-o-cyanobenzylmalonate, can be separated by the method used by 
Gabriel and Hausmann, that is, by dissolving the-iminocompound in 
concentrated hydrochloric acid and filtering the solution from the 
undiasolved di-derivative. On diluting the filtrate, a certain amount 
of the imino-compound separates in the crystalline form, but the 
separation is by no means complete, as the substance is appreciably 
soluble in dilute hydrochloric acid. In order to obtain the whole 
amount, if is necessary to extract the diluted acid solution witli ether, 

Ethyl 1 - imiuoltydrirwleM- 2- carboxylale crystallises from dilute 
alcohol in colourless needles, which melt at 98 c . It gives no coloration 
with ferric chloride : 

01923 gave 0-4970 C0 2 and 01060 H 2 0. C = 70 49; H = 6'10. 

CuH^OjK requires. C = 70'9 ; H - 6'4 per cent. 

The mother liquor from the recrystallisation of the imino-compound 
gives an intense blue coloration with ferric chloride, showing that the 
treatment with hydrochloric acid had converted some of it into the 
corresponding ketone. When treated in hot acetic acid solution with 
phenylbydrazine acetate it yields the same hydrazone, melting at 
101 -5 3 , as that derived from the ketone (p, 2273). It is insoluble in 
aqueous potassium hydroxide, and is only slowly hydrolysed on boiling 
with this reagent. 

Action of Nitrous Acid. — When the imino-compound is dissolved in 
concentrated hydrochloric acid and mixed when very cold with excess 
of sodium nitrito solution, an oil is precipitated which solidifies after 
some time. When this substance is recrystallised from alcohol, it is 
obtained in brilliant yellow leaflets, which melt at 163° with vigorous 
decomposition and chai ring- Analysis points to the formula 

NOC 6 Il.,<^ KOH ^> CH-CO„Et, 
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bu ‘ r 65 save’d-3559 CO, and 0 0632 H,0. 0- 54-99 ; H -3-95. 

1 - 0 2 H 10 O s N, requires 0=55-0; H-3-8 per cent. 

Utiijl \-Hydrindone-'2-carboxylate, C a H 4 <^g^>CH-C0 2 lSt. 

, }.; m ii)oh yd rindone -2- carboxy late is only very slightly changed 

“ \ to i, lt ,ion in concentrated hydrochloric acid is poured into 
wbe “ «tcr, conditions which completely hydrolyse the corresponding 
g to the ketone (see p. 2277). The hydrolysis can, however, be 
nltn * lv effected in the following manner : Ten grams of the imino- 
l0mil i we dissolved in 50 c.c. of alcohol, and rather more than the 
cornpoun - ^ o( concen t ra ted hydrochloric acid is added. The 

“ “i“ n j 6 t i, e „ boiled for three miuutes, during which time a large 
0 ” tity of ammonium chloride separates. It is then cooled and 
Tj ^ itll a ] M .ge 'volume of water, when a heavy oil -is deposited, 
*ti is extracted oy ether. The ethereal solution, when freed from 
• ities by washing first with water and then with sodium carbonate 
X, laves, oil evaporation, an oil which distils at 185720 mm. as 
a viscid,' colourless liquid. The distillation can only be accomplished 
mtb small quantities, otherwise rapid decomposition ensues 
8-2169 gave 05593 CO, and O' 11 68 H.,0. 0 - 70 33 ; H = 5-98. 

° C,,H„0, requires 0 = 70-6 ; H = 5 9 per cent, 
fi/iyi Uyirirdm-icarlmyhtt gives in alcoholic solution an intense 
blue coloration with ferric chloride. It is soluble in dilute aqueous 
potassium hydroxide and in cold alkaline carbonate solutions, but it 
moot be extracted from its solution in ether by shaking with these 
reagents. When excess of aqueous potassium hydroxide is added to a 
solution of the ketone in the dilute alkali, a sparingly soluble potassium 
suit separates. When freshly precipitated, this salt is readily soluble 
in both ethyl and methyl alcohol, but if the solution iu either of these 
solvents 'is kept, colourless, silky needles separate, which are very 
sparingly soluble in hot alcohol : 

Ml 92 gave 01127 K,S0 4 , K - 15-83. 

C I; H n 0 3 K requires K = 16T per cent, 
h is probable that the salt when first precipitated contains water of 
crystallisation, although no satisfactory analysis could be made of the 
hydrated product, 

IhnpimyftygrtKone, C 18 H, e 0 2 N s , is formed when either the ketone 
or the imiuo-compound, dissolved in glacial acetic acid, is mixed with a 
solution of phenylhydrazine acetate and boiled. It separates as an oil 
? l '“ t i on ’ an ^ solidifies on scratching. When recrystallised from 
: 0 1 it forms pale yellow needles, which melt at 101-5°: 
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0-1861 gave 0-5001 C0 2 and 0-1036 H 2 0. C = 73-30 ; H = 6-13. 

' C 18 H 18 0 2 N s requires C = 73 5 ; H = 6-1 per cent, 

The semicarbazone , C 13 H 15 0 3 N s , is precipitated when a solution of 
the ketone in dilute alcohol ia mixed with an aqueous solution of 
semicarbazide acetate. It crystallises from dilute acetic acid in slender 
needles, which melt and char at 200° : 

0- 1445 gave 0*3161 C0 2 and 0-0)56 H 2 0. C = 59-66 ; H = 5-8l, 

C 13 H 15 0 8 N s requires C = 59’8 ; H = 5'8 per cent. 

1- Hydrindone-Z-earbanilide, CgH 4 *\QQ-£^OH*CO-NHPh, is formed 

when the ethyl salt is boiled with an equal volume of aniline for five 
minutes and the solution is poured into dilute hydrochloric acid. It 
crystallises from alcohol in colourless, lustrous plates, which melt 
at 177° : 

0-1560 gave 0-4369 C0 2 and 0-0754 H 2 0. 0 = 76-38; H = 5-37. 

0 I6 H 13 O a N requires C = 76'5 ; H = 5'3 per cent. 


a-Hydrindone. 

This ketone is most conveniently prepared by passing a current of 
steam through ethyl l-hydriDdone-2-carboxylate or the imino-compound 
suspended in boiling 10 per cent, sulphuric acid. The ketone passes 
over with the steam, and solidifies in the receiver. It melted at 41°, 
and was characterised byconversion into the semicarbazone melting at 
237°. The formation of anhydro-bisbydrindene was not observed, the 
yield of the ketone being practically quantitative. 


Ethyl ‘i-Melhyl-\-hydrwdont-1-carhoxylalt, 
C 6 H 4 <£^!>CH-C0 2 Et. 

This compound may be prepared in the following way: Eight 
grams of ethyl l-hydrindone-2-carboxylate are added to a sol* 
containing 1 gram of sodium dissolved in 20 c.c. of alcohol when 
copious precipitation of the sodium salt takes place. ,rce»(i 9“ - 
iodide is then added, and the mixture is heated on . th- e waterhath 
until the sodium compound, which is practice yi ^ ^ 
alcohol, has all passed into solution. The produc ^ 

alcohol by evaporation on the water-bath, dilu e ^ ethaw l 

oil which is then precipitated is extracted by • 
extract, after being washed with sodium carbonate 80 agft 

and evaporated, when it leaves an oil which distils at lbl iniT1 
moderately viscid, colourless liquid : 

0-1848 gave 0-4817 C0 2 and 0-1848 HoO. C= 71*09; H-6'< • 
C 13 H ]4 0 3 requires 0 — 71*6 ; H = 6’4 per cent. 
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mu' i, inaolubIe in 

potassium hjdroxide, and gives no coloration in alcoholic solution 

with ferric chloride. 

Ihe mmoarbazom, is precipitated when a solution of 

the ketone in d>lnte alcohol is mured with an aqueous solution of 
semicurbazide acetate. It separates from dilute methyl alcohol in 

clusters of small needles, which melt at 150° : ' J 

0 1692 gave 0-3794 C0 2 and 0-0956 H 2 0. 0 = 61-14 - H = 6-28 
ChHi 7 0 3 N 3 requires C=61-]; H = 6-2 per cent. 


i-Melhyl-\-hydrindane, C 6 H 4 <^^^>| 


•CII„. 

This substance is formed when ethyl 3-methyI-l-hydrindone 2 
orboxylate, suspended m 20 per cent, sulphuric acid, is treated with 
a current of steam. The ketone, as it is formed, passes over with the 
steam, and can be obtained as a colourless liquid, boiling at 250°/ 
156 nun., on extracting the distillate with ether : 6 

0-1693 gave 0-5118 C0 2 and 0-1080 H s O. 0 = 82-46- H = 7-01 

requires C = 82-2 ; H = 6-8 per cent. 

Tb epkmyUylmzme, C,,H I# N S , separates as an oil, which solidifies 
on scratching when a hot solution of the ketone in dilute acetic acid 

“ :r ] '" th a ,., h0t f'" tion of P^nylhydrazine acetate. It 

eiistaihses fiom dilute alcohol m glistening yellow plates, melting 

0-1684 gave 05025 C0 2 and 01035 H„0. 0 = 81-97 H-fi-fio 
requires 0 = 81-4 ; k = 6 8 per cent 

C ” H » 0N b- P"P»red in the usual wav 
r n 7 fr ° ra dl,llte alcoho[ in sl *n<ler needles, melting at 190° - 
0'1049 gave 0-2493 C0 2 and 0-0614 H 2 0. 0 = 64-81 ; H = 6-50.' 
ro 1'' lr ss C = 65-0; H = 6'4 per cent. 

CN-Cjr 4 -CIJ J -CH(CN)-CQ,Et. 

WpoundoUthvTc ° f <, ' cyailobelIz y 1 chloride with the sodium 

^« y ;nr e ’ if ; arried ° nt - the — > 

^»4the chLf comn ° V V f r0dUCt W ° f ° th ?' l-imino.3W 

¥«>jl«obutyrate, wlnch is lj™ ^ 

7 of ,he theoretical quantity Tf 1° ° f ! * 0Ut 80 P er 

e ®«W in the follow,-,,™ manned a ’a "TT’ the condensation is 

^ he obtained : Two g“m 9 If’ T yieM ° f th * Dormal P™duct 
; bk, Und 10-3 gram, f e h ” W di9Solved in 50 «■ of 

^ ke Pt warm in ot i y c >' a n o «etate are added, the .solution 

d6r *° Prevent sodium compound from 
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caking. The hot sodium compound is then added to a hot solution of 
13'5 grams of o-cyanobenzyl chloride in 20 c.c. of alcohol, and the 
mixture kept hot until the reaction is finished. The bulk of the 
alcohol is then distilled off, and the residue diluted with water, wh eil 
an oil separates which becomes partly solid. On extracting with 
ether, the solid, which was found to be ethyl a-oo-tricyano-^'-diplienji 
isobutyrate (see p. 2280), remains undissolved, and can be separated 
from the ethereal solution of the oil by filtration. The residue 
left on evaporating the dried ethereal extract is then distilled under 
diminished pressure. It is a viscid, colourless liquid, which boils at 
220°/20 mm. : 

0T921 gave 0-4844 C0 2 and 0-0934 H 3 0. 0 = 68-77 ; H-5'40, 
C l8 H lt O s N 2 requires C = 68'9 ; H = 5-3 per cent. 

Ethyl a-o-dicyano-fl-phenylpropionate does not dissolve in cold 
concentrated’ hydrochloric acid. Its structure is shown by the 
formation of o-carboxy-jS-phenylpropionic acid from it on complete 
hydrolysis with dilute sulphuric acid. 


\-Imino-’i-cyanohyirindent, 


qA<gg!5>® 


ON. 


This substance may be prepared either by the action of sodium 
ethoxide tm ethyl a-o-dicyanop-phenylpropionate, or by the direct 
condensation of o-cyanobenzyl chloride with the sodium compound of 
ethyl cyanoacetate in the presence of excess of sodium ethoxide, 

(1) From Ethyl a-oDicyano-fl-phenylpropionate.—ln this preparation 
10 grams of the dicarboxylic ester are dissolved in 25 c.c. of alcohol, 
and mixed with 1 c.c. of a solution of sodium ethoxide containing 
1 gram of sodium dissolved in 10 c.c. of alcohol. Ths solution, which 
becomes brown in colour, is then warmed on the water-bath for five 
minutes, when it is cooled and diluted with an equal volume of water. 
Crystals separate on scratching, which, when recrystallised from 
benzene, form large prisms, melting at 137°. 

The mother liquor from the condensation, when extracted by ether, 
yields a residue on evaporating the solvent, which when carefully 
fractionated furnishes a considerable amount of ethyl carbonate, 
boiling at 126”. (Found, C = 50-58; H = 8-61. Calc., 0 = 50-8; 
H = 8-5 per cent.) 

(2) From Ethyl Sodiocyanoacttate and o-Cyunobmzyl Uloritti. 
This methdtt of preparation always yields the imino-nitrile mixed wit 
some ethyl a-oo-tricyano/J/J'-diphenylisebutyrate, from which it canno 
he readily separated. If the ketone is required, it can be quic ) 
isolated pure by this means, because it is only necessary to rea 
mixture with hot dilute hydrochloric acid, extract with e er > 
shake out the ketone by means of sodium carbonate solution, m 
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to obtain the pure product on acidifying the alkaline extract. Owing 
to the ease with which the imino-compound is hydrolysed to the 
ketone by hydrochloric acid, it is not advisable to separate the 
mixture by the aid of this reagent. Ultimately the following process 
ff as found to give satisfactory results. 

The condensation was effected in the same manner as descMbe*d for 
ethyl a-o dieyano-p-phenylpropionate (see p.' 2275), and when the 
reaction was finished a slight excess of sodium ethoxide was added 
and the heating continued for fifteen minutes. Water was then added, 
and the solid which separated was collected. It was then rubbed with 
cold methyl alcohol, filtered from the undissolved di-derivative, and 
precipitated from the methyl-alcoholic solution by the addition of 
niter. 

After this process had been repeated twice, the dried product was 
recrystallised from benzene, when it was obtained in large prisms, 
melting at 137° : 

0-1898 gave 05346 CO, and 0-0907 H 2 0. C = 7683; H = 5-31. 

C 10 H 8 N 2 requires C= 76-9 ; H = 5-l per cent. 

Umim-2-cyanokydrindem is at once soluble in cold concentrated 
hydrochloric acid. When treated in hot acetic acid solution with 
a solution of phenyihydrazine acetate, it yields the same hydrazone as 
2-cyano- 1 -hy drindone (see p. 2278). 


2 Cyano-l -kydrindone, C 6 U 4 <^.q£>C H • ON. 

This compound is readily prepared from l-imino-2-cyanohydrindene 
by hydrolysis with dilute hydrochloric acid, for which purpose the 
following conditions were found to give the best results. Ten grams 
of the imino-compound were dissolved in concentrated hydrochloric 
acid, and the clear solution poured into twice its volume of boiling 
water, the solution being cooled as quickly as possible after tho 
a ition of the add. An oil separated, which was extracted by ether, 
i f* 1 ert ^ ™ being shaken with dilute sodium carbonate 
80 u ion. the alkaline extract was then acidified, when an oil was 

re«vsL 11 - a'f hlCh Solidified on scratching. When collected and 

^ting ati t0 f0med Sma "’ COl ° Ur,eSS D6edl68 ’ 

«-1738 gave 0-4845 C0 2 and 0-0712 H 2 0. 0 = 76-03; H = 4-55. 

C ]0 H,COf requires C = 76 -4 ; H = 4-5 per cent. 

"oluyonT wh!"^ read ‘ ly S ° luble in diiute Saline ca rbonate 
potaari um salt * ***? Ved dilut ® aqu60us potassium hydroxide, the 
Tie, T r 00 the addition 0f exces8 of the alkali. The 
green coloration in alcoholic solution with f emu-chloride. 
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The phenylkydrazone, C l6 H J8 N 81 is precipitated when a solutiou 
of the ketone in dilute acetic acid is warmed with a solution of phenyl, 
hydrazine acetate. It separates from alcohol in pale yellow needles 
melting at 160° : 

0*1797 gave 0*5110 C0 2 and 0 0851 H 2 0. C = 77*55; H = 5 26. 

C 16 Hi 3 N 3 requires C = 77*7 ; H = 5*3 per cent. 

The O-Unzoyl derivative, C 17 H n 0 2 N, can be prepared in small yield 
by the Schotten-Baumarm method. It crystallises from alcohol in 
long, colourless needles, melting at 101*5° : 

0*1355 gave 0*3884 C0 2 and 0-500 H 2 0. C-78*1G; H = 410. 

0 17 H n 0 2 N requires C = 78*l ; H = 4‘2 percent. 

When 2-cyano-l-hydrindone is boiled with dilute sulphuric acid 
(10 per cent.) for five hours and the product is distilled in a current of 
steam, a-hydrindone is formed, and passes over with the steam. 

%Cyano-Z-methoxyindenG i C 6 H 4 <^q^ ^ e h >C*CN. 

The above methoxy-derivative is the sole product of the methylation 
of 2-cyano-l-hydrindone whether the alkylation is carried out by means 
of sodium methoxide and methyl iodide or whether the pure potassium 
salt is used for the purpose. The preparation can be conveniently 
effected as follows : The potassium salt prepared by the addition 
of excess of potassium hydroxide to a solution of the ketone in dilute 
alkali is purified by rubbing with cold ethyl alcohol, and is then 
suspended in methyl alcohol and treated with excess of methyl iodide, 
The mixture is heated on the water-bath until all the salt has passed 
into solution, when it is evaporated on the water-bath and treated with 
water. The oil which is then precipitated is extracted with ether, and 
the ethereal extract dried and evaporated. The residue distils at 
185°/20 rnm. as a clear, colourless oil, which is quite insoluble in cold 
alkali : 

0-2013 gave 0-5691 C0 2 and 0 0978 H 2 0. 0 = 77*11 ; H = 5-4. 

(J u H 9 ON requires 0 = 77*2 ; H = 5*3 per cent. 

The- methoxy-structure of the compound is cleirly shown by its 
behaviour on hydrolysis, for when it is treated with warm aqueous 
potassium hydroxide it slowly dissolves, and when the solution is 
acidified a crystalline substance melting at 73° is deposited. This 
compound was shown by direct comparison to be identical with 
2-cyano- 1-hy drindone. 


Ethyl o-Cyano-a-benzylacetoacetate, CN*C 6 H 4 *CH 2 *CHAc*C0 2 E(. 
The conditions employed in preparing this substance were as 
follows :*21*7 Grams of ethyl acetoacetate were added to an alcoholic 
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z mi T re i ow]y mei 

25 c.c.of alcohol. The reaction was vigorous, and wheHu tiHf* “ 
compound had been added, the product was found to 
reaction. The greater portion of the alcohol was than /ni n ~ Utral 
the residue mixed with Water, when « f “ d 

extracted hy other. The product obtained, after evaporatinl thtd ^d 

^ S0llUi ° n ’ b ° iled at 21 °°/ 20 “»•. lining a viscid, coJ« r ^ 
01972 gave 0-4947 C0 2 and 01100 I^O. 0 = 68-47; H = 619 

G J4 Hi S O a N requires C = 68-6 ; H = 61 per cent. 9 ' 

Ethyl o-c'/ano-a-benzylacetoaceiaie is not affected 
hydrochloric acid, and on complete hjd oCil 

acid yields ccarboxy-^phcnylpropionie acid 3 SUlphu ™ 


The Iradsjormation of Ethyl o -Cy, 

i r... - j j . 


' . — w 9 m v vyww-a. -oenzyiucety 
1 -Immohydrinitnt- 2-carboxylatt. 




This conversion was effected by the action „„ v 
following manner : Ten grams of the ester w * um othfxide in the 
treated with 1 of l 10 per cent 11^0 7 7 “ a,C ° hol > 
in alcohol, and then warmed on the water-bath eth “' de 

At the end of this time the solution, which had a T" 168 ' 

ethyl acetate, was mixed with water and th r^°“* . odour of 
separated was filtered. When recrvstallised f S ° ld . whlch thra 
■t was molted at 98°, and was proved by dire f°“ * a, ° oho1 

iJc»tical with ethyl l-iminohydrindene. 2 - carbtyl at e C0 “ Pam0n ’ *° ** 

^mmoniuV^ulphai^anrrxSa^e? wTth d With 

froiQ ,( s odour and analysis to ho ft i ' collected, and proved 

*“»«. Calc, 0=0 T H 7 7 aC6tate - (^’ oun d, C = 54-49 ; 
Wbn i n • . > ilas »’l per cent.) ; 

en e %* 1-umnohydrindene- 9 narhn \\ • 
quantities, the best method fl o ^ rbo ^ hts » «quiwd in large 

“ 0D ot *odroacetoacetl te ! 3 „d reParati ° n “ the direct “^ensa- 

»f a slight excess If ,-°' CyaDObeDZ;pl ° hloride in ‘he 
condensation the formation of t£ d -° d “ ^ in this 

“Appreciable extent The ^ VatlVe does Dot ^ke place to 

on pouring “nt FOdUCt ° f the Sensation which 

S et iDg “ “ooentrated hvdm in a P^e condition by 

Sr 6ifte Elution with t a 7 ° rl " aCid ’ mt ^ - d extracting 
:; t ; )^ i udene-2. cai .J; a ^ A W, etber ' of ethyl 

f’ooretical, J under th ese conditions is 80 per cent. 
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The Di-o-cyanobenzyl Derivatives Formed in the Foreyoiwj 
Condensations. 

Ethyl di-o-cyanobenzylmalonate, (CN*0 6 H 4 ’CH J ) 2 C(C0, i Et) , an j 
ethyl di-c-cyanobenzylacetoacetate, (CN’ , C 6 H 4 ‘CH 2 ) 2 CAc , CO a Rt oh 
tained as by-products in the condensations of o-cyanobenzyl "chloride 
with ethyl sodiomalonate and ethyl sodioacetoacetate respectively 
have been prepared and described by Gabriel and Hausmann (loc cil ) 
but they were not further investigated. The following is a description 
of the products which these compounds yield on hydrolysis, as well as 
of those derived from ethyl a'OO-tricyano-^'-diphenyhsftbiitvrate 
which has not been prepared before. 

Ethyl a.-oo- T ricyano-fift'-diphenylhobutyrate, 
(CN-C 0 H 4 -CH 2 ) 2 C(CN)-CO 2 Et. 

This substance is obtained as a by-product in the condensation 
of ethyl sodiocyanoacetate with o-cyanobenzyl chloride, and remains 
undissolved after the imino-nitrile has been separated by the method 
described on page 2276. It separates from alcohol in small, ' 
colourless needles, melting at 123° : 

0 2121 gave 0 5695 C0 2 and 01002 H s O. 0 = 73 27; H = 5 25. . 
C 21 Hi 70 2 N 3 requires 0 = 735 ; H = 5’0 per cent. 

The ester is sparingly soluble iu ether. 

a-oo- Tricyano-ftfi'-dipkenylisobutyric Acid, 
(CN-C 6 H 4 -CU 2 ). 2 C(CN)-C0 2 H. 

When ethyl a-oo-tricyano-jS/l'-diphenylisobutyrate is warmed with 
aqueous potassium hydroxide, it passes into solution, and if, when all 
has dissolved, the solution is cooled, an oily potassium salt separate, 
which dissolves on the addition of more water. On acidification, the 
clear solution deposits an oil which solidifies on stirring, and the solid 
can then be recrystallised from hot alcohol, from which solvent it 
separates as a macrocrystalline powder melting at 175° with vigorous 
^avolutfep of gas : 

(HW8 gave 0-3988 C0 2 and 0 0569 H 2 0. 0 = 72-12; 

%^H 13 0 2 lSrj requires C = 72 4; H = 4'l percent, 

\ 

oo-Dicyano-fiji -diphenyl\sobutyronilriU, (CN-C,H 4 -CHj) 2 CH C, 

This substance is formed when the above carboxylic acid is ^ 
at 170° iu a bath of sulphurio acid until all carbon ion « ^ 

evolved; The dark-colonred residue solidifies on being ru , 
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ether, and ^ the same time becomes colourless. It ma y be Wh„ 
purife( l by reorystallisation from methyl alcohol, from whilh 

separates in l ar o e > flattened needles, melting at 132 133 ° . 

0-1733 gave 23’2 c.c. N, at 18° and 733 mm. N= 15-S 


1 S H 1 S N S requires N = 15-5 per cent, 

The trinitrile is readily soluble in hot methyl or ethvl t, , , 

in hot benzene. It ,s sparingly soluble in ether or light petloleui' 

w-Dicarboxy-pfi'-diphenylisobutyric Acid 
(G0 2 H-0 3 H 4 -CII, 2 ) 2 CH-C0_ > H. 

This acid is formed by the ultimate hydrolysis of the di-o-cyanobenzyl 
derivatives described above. J v 1 

Frm Myl u-oo.^ano^.^ienylieoiu^.ni^The ester is 
“ !D C ° nCentrat ^ sul P hu ™ “id, and water is added until the 
so ot,on just remains clear, when it is boiled on the sand-bath until an 
.,1 egms o separate. More water is then added until the solution 
,s clear, when rt is again heated until oil begins to separate. This 
process is continued for two hours, when the solution, which on cooW 
deposits large quantities of oil, is extracted by ether Whs, lu 
ethereal extract is shaken with aqueous sodium carbonate and th! 
aiuime extract acidified, a gummy acid is precipitated, which readily 
solidifies when rubbed with methyl alcohol, and crystallises f * 
dilute alcohol in small needles, melting at 210“ * * fro, “ 

■ a ; c y awie ™y lmal °™te-- When this ester is boiled with 
an alcoholic solution containing one and a-half times the quantity of 
ptasaum hydroxide calculated for complete hydrolysis and the It 
inf is continued until all ammonia has apparently been given off 2' 
toon on evaporating and acidifying yields a resinous Lid ffh 

^XwL b [heeTh ala T ^ 

^-tereoSaTi^r 7’ t b9 is ° iMeJ b ^ «**««. 

teedles, meilin^ lt ^ ^ *> aDtl is then Stained in 

substance showed it to be tb ' Jj 6 ^ &Qd P r0 P erties °f this 
d '“° be tie dwmid, of the formula 
0 . 1W) n( (NH ^ CO ' C e^'CH 2 ) 2 CH-C0 2 H: 

- gave J4430 CO, and 0-0942 H,0. C = 65-38 ; H = 5 - 76 . 

^followif! 2 reqU ' re8 C = 66 ' 3 ; H = 6 ' 5 P« «»t. 

■ v , 10-SaOH fo S r neSta^'V^ 7' 2609 r6quired 81 ^ of 

vSdTe^lmm ' ?”*?“* 9XC98S °- f ac l ueo “ 

7 Sa ^myacid, which sold^ ’ n^ 9 SoIution 011 Edifying 

^TstaUised f rom dn ' alco^o^L ”***“* With alcoho1 - Wh «“ 
vot - Xevn. ho1 11 forms ™all needles, melting at 
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210°, which are identical with those of the acid prepared from 

aoo-tricyano-^/S'-diphenyltaohutyrato : 

0-1735 gave 0-4190 CO, and 0 0777 H 2 0. C = 65-86 ; 11=4.97 
Ci 8 H 16 O e requires C = 65-9 ; H = 4 9 per cent. 

The ethereal solution after the separation of the above acid diamij e 
yields an oily residue on evaporation, which solidifies when rubbed 
with alcohol. It crystallises from dilute alcohol in yellow prising 
which melt at 142°, and yields a semiearbazone melting at 256 3 . tf e 
have not as yet succeeded in assigning any satisfactory formulate 
these substances. 

Some of the expense entailed by this research has been met by 
grants from the Government Grant Committee of the Royal Society, 
for which we desire to express our indebtedness. 

The Sorby Research Laboratory, 

The University, Sheffield. • 


COX XXIX. — Lead Silicate ft in Relation to Pottery 
Manufacture. Part II. 

By Sir Edward Thorpe and Charles Simmonds. 

Some years ago, in connexion with the question of lead poisoning in 
the pottery industry, we made a study of various complex lead silicates 
employed in the production of ceramic glazes (“ Load Silicates in 
Relation to Pottery Manufacture," Trans., 1901, 79, 792). In 
particular, we showed that the quantity of lead which could be 
dissolved from a silicate by dilute acids depended primarily on the type 
of silicate. Monosilicates are easily attackable. Polysilicates and 
disilicates fire but slightly so, and this is the case whether they 
contain little or much lead. We further showed that in the case 
of the polysilicates and disilicates, as ordinarily prepared, there is 
frequently a small quantity of an easily soluble lead compound mixed 
with the bulk ; this could be extracted with dilute acid, leaving the 
residue practically unattackable under the conditions of the experi- 
ment. 

A fairly complete summary of present knowledge of lead silicates 
and glazes in respect of the foregoing properties has recently been 
published by Beck, Lowe, and Stegm idler,* who have studied the action 

* “ Zur Kenntniss der bleihaltigen Glasuren und deren Bleinbgabe an 
Fliissigkeiten ” ( Arbeit . K. Gemndkeitsamte, 1910, 33, No. 2). 
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f &c ids both on the powdered silicate and on the fused glaze as it 
exists on the finished pottery ware. With certain modifications, ^hey 
have repeated our experiments ; but whereas our studies, made on 
lieates in actual commercial use, were of necessity chiefly concerned 
with the complex silicates, containing not only lead but other bases, 
Bech Lowe, and Stegm filler have adopted what in some respects is the 
better plan of studying first the simple lead silicates. 

The results they obtain lead, however, to the same conclusions as our 
own Thus the] proportion of lead oxide dissolved from three simple 
ilirates MS found to be as follows ; 

PbO dissolved by 1 per cent. HNO^ 

PbO present Percentage of 

Silicate grams Amount total PbO 


1*1)0, Si0 8 • 

PbO^SiOj. 

P1.0,3Si0... 


1-529 

1-232 

1-038 


1 -525 
0106 
0019 


99-7 

8-6 

1-9 


That is ; practically all the lead is dissolved from the monosilicate, 
but a relatively small quantity only from the disilicate and trisilicate. 

On a further treatment of the di- and tri-silicate residues, very little 
additional lead was extracted (0’5 and 0'6 per cent, respectively). 
This confirms what has already been stated (loo, cii., p. 802). 

in explanation of the fact that a single treatment with acid extracts 
substantially the whole of the “soluble" lead from the di- and the tri- 
plicates is suggested by the German authors. At the temperature of 
fusion a certain amount of dissociation may occur; thus the dieilicate 


PbSi 2 0j may partly dissociate into Pb0 + 2Si0 2 , or into PbSi0 3 -f-Si0 2 , 
and a portion of these components may remain dissociated when the 
silicate cools. Since both lead oxide and monosilicate are readily soluble 
indilute acids, they would, if the silicate were sufficiently finely powdered, 
be all extracted on a single treatment with acid, whilst even from a 


relatively coarse powder the bulk of this “soluble” lead would be 
removed, 


In the paper quoted we give a table (pp. 796—797) illustrating the 
fact that whether a load silicate yields much soluble lead or not 
depends mainly on the value of the ratio : number of acidic molecules/ 
number of basic molecules. Beck, Lowe, and Stegmfiller remark that 
v hilafc this appears capable of rendering good service for rapid sorting- 
cut purposes, it gives no special insight into the effect of a particular 
constituent, in individual cases, They note that the effects of boric 
^ b and alumina are contrary to what would be expected from the 
^e, and suggest that the possibility of the formation of complex 
58 ^ a ^ m ' nos ‘^ cafce8 may have been overlooked. Also they 
not be f P oas ^ft fc y of alumina acting as an acidic oxide must 

■Z' $*•<*&*)■ 

uthois in question, however, have quoted the table from a 

7 K 2 
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Parliamentary Paper in which it was reproduced (“ Lead Compounds 
in Pottery,” 1901, Cd. 679, p. 26-27). On reference to the original 
paper already referred, to (loc. cit., p. 799), it will be seen that the 
points they mention had not been lost Bight of. We note there that 
“ subsidiary factors may exist in the possible different states of com- 
bination in which alumina and boric oxide may occur in the silicate” ; 
and we also say “ it is conceivable that in some cases the alumina may 
act as an acid constituent. In such cases, the amount of lead dissolved 
would presumably be less than indicated by the value of the ratio,” 
Further on we briefly discussed the influence of boric oxide. 

These views, put forward tentatively, were arrived at from a 
comparison of the results yielded by various complex: silicates oE very 
diverse composition ; but it was recognised that the best way 0 | 
studying the matter was to ascertain the effect of each oxide singly 
rather than to deduce it from such comparisons. 

A number of silicates were therefore prepared by fusion of the 
ingredients in the proportions required for certain polysilicates and 
disilicates of definite formula?. These silicates, in a finely-powdered 
condition, were then shaken continuously for an hour with 1000 
times their weight of dilute hydrochloric acid (0-25 per cent.), and tbs 
quantity of lead dissolved was determined by a colorimetric method 
depending on the comparison of the depth of tint with that given by 
known quantities of freshly produced lead sulphide. 

The results may be thus stated : 


(I.) Influence of Alumina. 


Disilicates 


Si0 2 ' 

PbO. 

ALO. 


i a v 3 ■ 


(1) 

(2) 

(8) 

w 

28 8 

35-1 

35 1 

41-9 

71-2 

60-9 

64-9 

54 '5 

— 

4-0 


3-t> 

100-0 

100-0 

100*0 

100 -0 

25 

5 

5 

5 |wr 


PbO dissolved 

No. 1 is the simple lead polysilicate 2PbO,3Si0 2 ( = 10PbO,15SiO ; ), 
and No. 2 corresponds with the complex polysilicate 

7 PbO, A1 2 0 3 , 1 5Si0 2 ; gg 

thus the substitution in No. 2 of one molecule of A1 2 0 3 for ‘ ree 
molecules of PbO has had a very marked effect m decreasing 

solubility of the lead. , j 

No. 3 is the simple disilicate Pb0,2Si0 2 ( = ^ 10 PbO,n i «), 
No. i is the complex disilicate 7 PbO,Al 5 O s *OSiO a . e * ^ 
substitution of Al 2 0 8 for 3PbO has not affected the proport ^ 
soluble lead, or at least, not. sufficiently to be eviden 
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condition experiment. A similar conclusion appears to 

to ve been arrived at recently by H. Eisenlohr {Sprechmal, 1910 

43; 389). 

(II.) Influence of Sodium Oxide. 



Polysilicate 

Disilicate 

•SiO, 

(5) 

m 

31-0 

37‘9 

PbO 

65 9 

5S-8 

Na 2 0 

31 

3 3 


ioo-o 

100-0 

PbO dissolved 

44 

13 per cent. 


He. 5 is tie polysilicate 2Na 2 0,12Pb0,21Si0, ; it is to be compared 
with So. 1 ( = HPbO,21SiO s ). 

No, S is the disilicate Na 2 0,5PbO,12SiO 2 ; its comparison sample is 
No, 3 ( — bl oO, 1 2SiCy , thus in both cases the substitution of 
one molecule of NaX) for one of PbO has materially increased the 
proportion of soluble lead. 


(111.) Influence of Alumina and Sodium Oxide Together. 



Polysilicate 

Disilicate 

siO : 

(7) 

(S) 

33-8 

40-4 

PI.0 

62-3 

56-2 

.lIjO, 

2-4 

Xa 2 0 

1-5 

1-3 


ioo-o 

ioo-o 

PbO dissolved .... 

St 

5 per cent, 


io. i is the polysilicate Na 2 0, Al,0 3 , 1 2PbO,24SiO,. It is to be 

compared with No. 1 and No. 2, also with No. 5. ‘ Relatively to 
-o, 1, a considerable lowering of the proportion of soluble lead 
as oeen effected, and this, in accordance with (I) and (II), i 8 to 
» touted to the alumina. As compared with No. 2, a larger 

ZJ J f " blc lead is sll0wn . ■" agreement with the fact 
- . contains a smaller percentage of alumina than No. 2 

4 W ' ‘"“It ^°- AI A.12PbO,32SiO, The proportion of 
glees with that in the simpio disilicate No. 3. 

(IV.) Influence of Boron Trioxide. 

,keW| itgtnL°!.' ief 'f. aiolecu!ar ft,rmui ® w ere made, but 
Silicate: 8 ' re obtiHne( ' with modifications of the simple 
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Modifications 


Disilicate , t ^ 

(1) (») UO) 

SiO„ 35-1 30 35 

PbO 64-9 65 60 

b 2 o, _! _! 

100-0 100 100 

PbO dissolved 5 53 46 per coot. 


Thus the substitution of 5 per cent, of boron trioxide for the same 
quantity of either silica or lead oxide in the simple disilicate enormously 
increases the quantity of soluble lead. This effect, however, is not 
produced with the complex disilicates, or at least, not with those of a 
particular type. We had already noted {lot. cit., p. 799) that from 
4 to 6 per cent, of boron trioxide was present in certain borosilicates 
which yielded mere traces of lead to the action of solvents. But 
in these cases the proportion of silica was higher, and that of the lead 
oxide much lower, than in the two experiments above described, and 
notable quantities of lime and alumina were also present. Which of 
these factors determines the behaviour of the boron trioxide is at 
present obscure. It was precisely the influence of the various 
constituents that we had hoped to ascertain if the work had been 
completed. 

The results obtained point clearly to the following conclusions : 

(1) Alumina has a marked effect in promoting the stability of the 
polysilicates towards acids. Possibly this is due to its function in the 
silicate being that of an acidic oxide. In the disilicates this effect is 
less apparent, since these are already tolerably stable. 

(2) Sodium oxide appears to increase the solubility of the lead, 
specially in the polysilicates. 

(3) Boron trioxide in some cases renders the silicates much more 
easily attackable, but in others has no such effect. 

Some experiments described by Beck, Lowe, and StegmiiHer lead, in 
the maiD, to similar conclusions (foe. cit., p. 214). With the simple 
lead silicates they mixed 24 or 5 per cent, of one or other of t e 
following compounds : A1 3 0 3 , B 3 0 3 , CaO, Na 3 B t 0 7 . The mixtures were 
fused, and the proportion of soluble lead was determined in the resu ting 
complex silicates. Since by this procedure the acidity of the i origins 
silicates is modified, tho results are not closely compaia 
those that we adduce. Thus the addition of 5 per cent, of lim 0 0 
disilicate raised the percentage of soluble lead from 5’3 to - ^ 

this experiment is not analogous to those we show in (II) wit i so 
oxide, because the new compound is notably more basic ^ 
original, and would therefore in. any case be expected to yie ^ 
soluble lead. Nevertheless, the general results obtained pom 
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inie direction as our own. Thus the effect of an addition of 
' r cent, of alumina could be traced in the decrease, by about 2 per 
ot of the soluble lead in ijie disilicate (no experiments on the poly- 
- licate are shown), and whilst 5 per cent, of borax raised the 

figure of the disilicate from 5*3 to 32 '0, the effect on 
solubility n s w . ’ , , 

the trisilicat® was very slight, namely, an increase of only 1 per cent. 
Results of the same order were obtained with 5 per cent, of boron 

trioxide. 


Colour and Absorption Spectra of Some 
Sulphur Compounds. 

j 0 hn Edward Purvis, Humphrey Owen Jones, and 
Hubert Sanderson Tasker. 

In* a previous paper (Jones and Tasker, Trans., 1909, 95, 1904) the 
preparation and properties of some alkyl dithio-oxalates were 
described. These esters were found to exhibit a distinct yellow 
colour, whilst oxalates and oxalyl chloride are colourless. 

Tbe dithio-oxalates were found to have normal molecular weights 
in solution, so that it appears as if their colour had been produced 
owing to the replacement of oxygen by sulphur. 

It was therefore decided to study the absorption spectra of these 
and some other sulphur compounds of similar structure in order to 
ascertain, if possible, tbe cause of the colour of thio-oxalates. The 
various ethyl and phenyl mono-, di- and tri-thiocarbonates were 
prepared and examined, as were also the corresponding dithio- 
oxalates, dithiomalonatcs, dithiosuccinates, and several other com- 
pounds containing two atoms of sulphur in the molecule. The 
results are described and discussed in this paper. We are not, at 
present, prepared to suggest a hypothesis to account for the results 
obtained; but those so far recorded for a number of coloured com- 
pounds of simple structure seem to be of value, and the publication 
of them may serve a useful purpose. 

Each compound was obtained as pure as possible, its absorption 
• spectrum studied in solution of various concentrations in pure ethyl 
alcohol, and tbe results are represented by curves in the usual way. 
A large number of the substances show no band due to selective 
absorption, and, in these cases, it will be sufficient if the reciprocals 
t e wave-lengths of the last transmitted lines at a thickness of 
’ Mm and sometimes also of 2 mm., of solution be recorded ; when 
t? U !^ Dce exhibits a band, the position of its head is also noted. 
e 10 compounds were examined. 
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Thiocarbonates. 

Diethyl thiocarbonate, OEt-CO-SEt, was prepared by the action 
of ethyl chlorocarbonate on sodium ethyl mereaptide (Salomon 
J. pr. Chem., T873, [ii], 7, 255). 

Diethyl thioncarbonatc, OEt-CS-OEt, was prepared as described 
by Debus (Annalen, 1850, 75, 136), by the action of heat on ethyl 
xanthate, and was separated from the compound OKt'CS'SEt 
which is formed at the same time, by repeated fractional distillation' 
until the product boiled between 161° and 161'5°. 

Several analyses established the purity of the substance, w hicb 
had a marked yellow colour. (For example: Found, S= 23'9 
C 5 Hi 0 O 2 S requires S = 23'9 per cent.) We were not able to prepare 
this compound by the action of thiocarbonyl chloride on sodium 
or potassium ethoxide. 

Diphenyl thioncarbonate, OPh'CS’OPh, was prepared by the 
action of thiocarbonyl chloride on aqueous sodium phenoxide 
(Bergreen, Ber., 1888, 21, 346; Eckenroth and Koch, Her., 1894 
27, 1369). 

The compound has been described as crystallising in colourless 
plates, but it was found that, after repeated recrystallisation from 
alcohol and other solvents, the compound still retained a very 
distinct cream colour. The colour was not intense, and small 
quantities of the substance might be taken to be colourless, whereas 
in large quantities the colour is unmistakable. 

Diethyl dithiocarbonate, SEt-COSEt, was prepared by the action 
of carbonyl chloride on sodium ethylmercaptide (SalomoD, J. fr 
Chem., 1872, [ii], 6, 443). 

Diphenyl dithiocarbonate, prepared by the action of carbonyl 
chloride on sodium thiophenoxide, crystallises from alcohol in long 
needles, melting at 43°, and is quite colourless. 

Diethyl thionthiocarbonale, OEt-CS-SEt, prepared by the action 
of ethyl bromide on potassium xanthate (Salomon, loc. cit., p. 445i. 
shows a distinct yellow colour very similar to that of diethyl tlnon- 
carbonate. 

Diethyl tri thiocarbonate, prepared by the action of thiocarbonyl 
chloride on sodium ethylmercaptide, is a deep reddish-orange liquid, 
boiling at 240°/760 mm. and at 118 — 119°/ 10 mm. (Debus, 
A nnalen, 1850, 75, 147). 

Diphenyl trithioearbonale was prepared by the action of th» 
carbonyl chloride on sodium thiophenoxide. It crystallises from 
alcohol in short prisms, melting at 43°, and showing a golden 
yellow colour lighter than that of the ethyl compound : 

. 0-1998 gave 0-4335 C0 2 and 0 0690 HjO. C=59'2; H-3'84. 

Cj 3 H 1( |S requires C=59’5; H=3’82 per cent. 
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mhy l monothio-oxalate, prepared by the action of sodium ethyl- 
in eroapl.He on ethyl chloroglyoxylate (" chloroxalic ether") as 
described by Morley and Saint (Trans., 1883, 43 , 400) is a vLu 
boiling at 316°, which shows a very pale yellow colour wL examined 

in thick layers. 

The various alkyl dithio-oxalate. have already been described 
(Jones and Tasker, lac. nt.). 

mhjl dithiomalomtc, prepared by the action of malonvl 
chloride on sodium cthylmercaptide, is a colourless liquid boilinu at 
1350/10 mm On distilling under atmospheric pressure^ this ester 
appears to undergo decomposition with the formation of derivatives 
of ethyl mercaptan : 

0-3421 gave 0'5443 C0 2 and 04894 H,0. C = 43'4 • H = 6'15 
C : H 12 0 2 S 2 requires C = 43'8 ; H = 6'25 per cent. 

Difhny 1 dithiomalomte, prepared by the action of malonvl 
chloride on phenyl mercaptan or its lead salt, crystallises in lon'v 
colourless needles, melting at 94 — 94'5° : 5 ' 

O’JfOO gave 0'6151 CO, and 01055 H,0. C = 621 ; 11 = 4-34 
CbHj.OjSj requires C = 62-5; H=417 per cent 
Dicthy 1 dkUomccimtc, prepared by the action of succinvl 
c on e on sodium ethylmercaptide is a colourless liquid, boiling at 
65 / 10 mm. The product when first formed was slightly 
fluorescent; the fluorescence persisted after distillation, but ™ 
removed by washing with dilute sodium hydroxide solution • 

0-2350 gave 0 4010 CO, and 0-1465 H,0. C = 46’4 ■ 11 = 6 91 
C 8 H 14 0,S 2 requires 0=46 6; H = 6-g per cent. 

Dvphmyl dithiomccinate, prepared by the action • , 

oMorido on phenyl mercaptan; entail J from ale hoi L.ZT 
needles, melting at 90— 90-5° ■ 0 ln co ^ our ^ ess 

0 1 88 7 gave013 7 5 C° 2 and.0-0807 H 2 O. C = 63'3; H = 475 

Mi i4 0 2 S 2 requires C = 636; H=4'64 per cent 

5d!x , 7;;e d s rL? cin ^ which * “ d 

‘Wlhiolacetate, SEt -CH CO Et ^ '“Zj ** 1? ° 
chloroacetate and sodium ethylmercaptideln th ** u ^ 

wl > filing at 187—188° fnZ o n i co d ’ ls a co!ou rless 
145). “ ( clae ssou, Bull. Soc. chim., 1875, [iij, 23. 

M y l ethyhholtMoacetate, SEt-CH -CO-STri 

the action of chloroaoetvl ,ii , 2 SEt . was prepared by 

; e “tion W35starled ;n ^ C ^nde «« ethylmercaptide; the 
The impound is a colourless liVmidTT’ ^ COmplet * d at 100 °- 

C «H, 2 OS 2 requires S=39'0 per cent. 
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s -Diethylthiolethcme, SEt*CH 2 *CH 2 *SEt, prepared by the action 
of ethylene dibromide on sodium ethylmercaptide at 100°, i s a 
colourless liquid, boiling at 210° (Ewerlof, Ber. } 1871, 4, 717; 
Meyer, Ber., 1886, 19, 3266). 

Phenyl mercaptan was obtained from Kahlbaum, and thiocarbonyl 
chloride from Schuchardt ; both were purified by distillation. Bi- 
phenyl disulphide was prepared and purified by repeated crys- 
tallisation until quite colourless. 

We are indebted to Professor Pope for a specimen of pure benzyl 
sulphide. 

Carbonates. 

An examination of the absorption curves (Figs. 1 and 2) shears 
that well-marked bands are exhibited by diethyl dithio- and trithio- 
carbonates (M f 1000-solutions), a less pronounced band by diethyl 
thioncarbonate (M /100-solution) and by diphenyl carbonate and 
dithiocarbonate {Mf 1000-solutions), and by diphenyl thion- and 
trithio-carbonates (M / 10,000-solutions). Table I gives the limits of 
general absorption in oscillation frequencies at a thickness of 30 mm., 
and, when stated, also at 2 mm. ; the position of the head of the 
absorption band, when one is present, is also given. 


Table I. 


Substance. 

C0(0Et) 2 (colourless) 

CO(OPh) a 

C0(0Ph) 3 „ 

CO{OEt)(SEt) (colourless) ... 
CO(OEt)(SEt) 

CS(OEt) 2 (yellow) 

CS(OEt), „ 

CS(OPh) 2 (cream coloured) ... 
CS(0 Ph) 2 

CO(SEt) 2 (colourless) 

C0(SEt) 2 „ 

CO(SPh) 9 „ 

CS(OEt)(SEt) (yellow) 

CS(OEt)(SEt) 

CS(SEt)2 (orange) 

CS(SEt) 2 

CS(SPh) 2 (golden-yellow) 

CS(SPh) 2 

CSC1 8 (orange-red) 


Strength of 
solution. 

/ M/10 

\ J//10 (2 mm.) 
M/100 
M/1000 
/ MJ 10 

\ M/10 {2 mm.) 

M/1000 
/ M/ 10 
\ M/100 
ilf/10, 000 
M/100 
M/1000 
M/100 
M/10,000 
Ml 1000 
if/100 
M/1000 
M/100 
M/10,000 
M/100 
M/10,000 
/ M/10 
t M/1000 


Head of 

Limit of 

band. 

absorption 

— 

4406 

— 

46211 

— 

3575 

3760 

3584 


3435 

— 

4173 

_ 

4254 


3047 

3280 

- 

— 

3950 

_ 

3336 

3660 

3453 

— 

3513 

4058 

3722 

_ 

3405 



3173 

3600 

- 

— 

2S01 

3260 

- 

__ 

2695 

3300 

3030 

3010 

3503 



AHSOJ 
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Tie results given above show that in general tL« , 

•a ethyl by a phenyl group causes a shfft £ the V t T""* ° f 
absorption towards the red end of the spectrum ° f generaI 

Further, the replacement of oxygen bv sulnhnr ru , , 

and ethyl thioncarbonate causes a very JlrWed 6thy Carbonate 
absorption- ^ 7 marked lncre ^ in the 

^complicated 'by a^Mefe ***’ exHbi ^ 

1’JG. 1. 

Oscillation frequencies. 


31 33 35 37 


39 41 


43 45 



?. «.?,rSd l ir — * 

'Sailation frequency) a l mn i % ^ ? h lts iead about 3740 
•*-* t~ K th,,„ up0 . 0< o-. 

hand. This is th P h ng D ° tendenc y *° produce 

*?>* ‘he substitution ofT 7“* the raodifka «°n of the 
“ d Nation; usually a band'sh * in the direction of 

obliterated l tt^T by “ e e %> ^ter is partly 
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later. In the compound CS(OPh) 2 , the band shown by diphenyl 
carbonate has been displaced slightly towards the red end of the 
spectrum, whilst in diphenyl trithiocarbonate the band is so changed 
that its form suggests a compromise between the vibration due 

to the phenyl groups, and those due to the group S.C<^, which 

produce the band found in diethyl trithiocarbonate. 

In consequence of these complications introduced by the presence 


Firs. 2. 


Oscillation frequently. 

31 33 35 37 39 41 43 43 



of phenyl groups, the curves of the ethyl esters only can be con 
sidered completely comparable with one another. Considering 6 - 
the phenomenon of colour, it is obvious that the -ere replacement 
of one or two oxygen atoms by sulphur does not give rise 
since diethyl and diphenyl dithiocarbonates are colourless, 
is also clear that the group ICIS must be regarded as a powe 
chromophore. J e j 

* The following compounds all exhibit colour which may 
as caused primarily by the ‘CIS group : CSClj (orange-red), 
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(vellow), CS(OPh) 2 (cream), thiobenzophenone, CS(Ph) 2 (blue). In 
the ease <>f thiobenzophenone and dimetboxythiobenzopbenone, we 
have eonfirmod the results obtained by Gattermann (Ber. t 1895, 28, 
2868 ) as regards the properties of the compounds "and the fact 'that 
their molecular weights in solution are normal. We have also been 
able to prepare these compounds by the interaction of dry silver 
sulphide and the corresponding chloride. The colour originating in 
the :c:s group is very considerably modified by the group to which 
it is attached, since m the cases mentioned above it varies from 
jeep blue to cream. 

The difference between the intensity' of the colour exhibited by 
the compounds CS(OEt) 2 and CS(OPh) 2 is much more marked than 
that between diacetyl and benzil, but the explanation is possibly 
similar to that suggested by Baly and Stewart (Trans., 1906 89 
502 ) to meet the case of these substances. ' 

Until there is more exact knowledge as to the relation between 
the absorption of light and the structure of organic compounds 
ill is not desirable to formulate further hypotheses, but the striking 
difference between the groups ICIS and ICIO may be explained as 
suggested by Hewitt at the International Congress of Applied 
Chemistry, 1909, on the following consideration. The attraction 
between carbon and sulphur is less than that between carbon and 
oxygen, as evidenced by the ease with which the sulphur is replaced 
hyorygen in the thioketones, thioncarbouates, and thiocarbamides 
The mass of the sulphur atom to be held by the smaller force of 
attraction is greater, and consequently the period of any vibration 
set up would bo slower. 


wA BliS exb 'bited ty the three compounds CO(SEt), 
CS 0Et)(SEt) and CS(SEt), possess a similar shape and persistency! 
but are shifted successively towards the red end of the spectrum 

It 6 ?"' br ° ader " 14 is P0ssible that these “*y »rise 
Which «iv! formatlon of hukings between the sulphur atoms, 
oxygen ' * tendenc y to become quadrivalent than does 


of solution Lif’i °? a atea and ‘hio-oxalates, the strength 

the limit of of bead of band ™ oscillation frequency, and 

fj. , rpbl0n trough 30 mm. of solution. 

11 tuns t e curves for those substances which show bands. 
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Table 11. 


Substance. 
(C0 2 Et) 2 (colourless) 

(CO a Et) a 


(CO»Fh), 


(CO.,Ph) 2 


CO.EfCO'SF.t (almost 

colourless) 

OOjEt-CO-SEt 

(CO-SEt)j (yellow) 

(C0*SEt) 2 », 

{CO'S'OjII;/^ ,» 

(OO-S-CjH,)., „ 

(CO-SPh), „ 

(CO’SPhlj „ 


Strength of 

Head of baml. 

Limit of 

solution. 

absorption. 

3// 10 

-- 

3313 

A// 1000 

I 

Rapid extension of A 

UT>, 

Ml 100 | 

■) 

absorption between | 
3640 and 4000, in- 

1 3100 

Ml 10,000 

1 dicating potential 
baud. 

1 ~ 

ilf/10 

— 

2770 

J//1000 

3740 

3320 

A//10 

— 

2168 

.1//1000 

3640 

3144 

A//10 

— 

2484 

A//1000 

3620 

3038 

Af/ 100 

— a 

2380 

Mj 1000 

Rapid extension of 
absorption between 
3110 and 3850. 

3050 


Table III gives similar data, including the limit of absorption 
for a thickness of 2 mm. of solution, for the thiomalonates and 
other compounds examined, which are all colourless, and none ol 
which show bands. 


Substance. 

OH,(CO-SEt), 

{ 

Strength 
of solution. 

Mj 1000 

Ml 1000 (2 mm.) 

CH 3 (CO*SPh) 2 

1 

1 

M / 1000 

J//1000 (2 mm. ) 

(CH./CO'SEt), 

f 

1 

Af/1000 

M / 1000 (2 mm.) 

(CHj'CO'SPh), 

{ 

Mj 1000 

Mj 1000 (2 mm.) 

(CH a *8Et)jj 

{ 

Ml 1000 

A// 1000 (2 nun.) 

SEfCH 2 'CO.,Et 

{ 

MjlOOO 

Mj 1000 (2 mm.) 

SErCiyCO-SKt .... 

.{ 

A//1000 

Af/1000 (2 mm.) 


Limit of 
absorption. 

3727 

4003 

3405 

4005 

3355 

4199 

3447 

4005 

4365 

4603 

4351 

4422 

3330 

4113 


In all the above cases, the replacement of oxygen y J ^ 
produces a very great increase in the absorptive P n ^ 

compound; this is particularly well illustrated by P 
ethyl oxalate and monothio-oxalate (table II) and of the 
-compounds in table III. 
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In the colourless compounds, the replacement of ethyl by 
phenyl produces a considerable increase in absorption, but this is 
not so marked m the coloured compounds, since in the dithio- 
uxalate the absorptive power of the phenyl compound is inter- 
mediate between those of the ethyl and propyl compounds. 

The potential band exhibited by phenyl oxalate is probably due 
to the phenyl groups, as in the case of phenyl carbonate, since its 
position is close to that of the phenol band. 


Fig. 3. 

Omllutitm frequencies. 

29 *11 B3 B5 37 39 41 43 ^ 



* r y Tet"c“ colour an absorption 


K-S-CIO 


and 


Et-S-ClO 
EtO-C.'O ’ 


R'S'CIO 

2 Sroclwf 6 ^^obliterated, as in the case of 

tle “tter compounds which °° °“ r D ° r baDd 15 Sb ° WD by "*? of 
sulphur in the mall T® exammed ““tuning two atoms 
t tWore be -eluded that 

the band. delated with the existence of the colour 
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Colour of 0 3 : alyl Chloride f in Solution. 

It was observed that, although oxalyl chloride itself and its 
solutions in substances like ether, chloroform, and paraffins wets 
ouite colourless, yet it forms yellow solutions with phenol, anisole, 
piperonal, dipentene, and alkyl sulphides. The colour of these 
solutions is similar to, but deeper than, that of the alkyl dithio- 
oxalates, but the solutions were too unstable to allow of an 

examination of their spectra. ■ 

Oxalvl chloride therefore forms coloured solutions with certain 
substances which also give coloured solutions with tetranitro- 
methane (Werner, Ber., 1909, 42 , 4324). The production of colour 
from oxalyl chloride by admixture with other substances is possibly 
due to the formation of additive products with these substances, 
which in virtue of the presence of oxygen, sulphur, or ethenoid 
linkings in the molecule, are capable of forming such additive 

C ° Much*: further work will be required before definite hypotheses can 
be formulated to account for the behaviour of these sulphur com- 
pounds and it is hoped that the study may be continued and 
possiblv extended to somo corresponding selenium compounds 
The absorption spectra of phenyl mercaptan and benzyl sulphide 
have also been examined for comparison with phenol and benzyl 
alcohol. These substances show no band, and the limits of " 
tion are given in table IV. 


Substance. 


C 6 H 5 ‘SH 

(<WOH s ).>S 


Table IV. 

Strength of 
solution. 

I J//100 (30 mm.) 
••• \ if/1000 (30 mm.) 

f 3//100 (30 mm.) 
•••■ \ if/1000 (30 mm.) 


Limit of 
absorption. 
3320 

zm 

3532 

3608 


It is remarkable that the pronounced band in P hen ?| b ““ 
completely obliterated by the replacement of “TOf * ^ 

and that the three bands in benzyl alcohol (Baly and Co , 

1905 87 , 1332) have disappeared in benzyl sulphide. 

^ The results obtained in the examination of 

not trustworthy on account of the ease with which 1 

The obliteration of bands is possibly to be attributed to 
greater absorptive power of the sulphur compoun s. 
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General Results , 


A;, examination of the absorption spectra of sulphur compounds 

las shown Uat: 

^ 1 ) The replacement of oxygen by sulphur causes a marked 
increase in the absorptive power of the compound, and, indeed, often 
results in the production of colour. An absorption band also 
appears in some cases. 

Mi Definite absorption bands are shown by sulphur compounds 
possessing the following structures, but are not shown by the 
corresponding oxygen compounds : 


s:c < ; s:c<? o:c< s 


s:c<f; 


•s-c:o -s-c:o 
•oc:o •s-c:o 


(I.) (II.) (HI) (IV.) (V.) (VI.) 

Of these, compounds of the type I, II, IV, and VI are yellow in 
colour, and V may he considered as faintly coloured. 

(3) The group S!C< must be considered a powerful chromophore. 

(4) In certain 'aromatic compounds, such as phenol and benzyl 
alcohol, the replacement of oxygen by sftlphur results in obliterating 
absorption bands. 

(5) It has also been found that, although oxalyl chloride itself 
s colourless, it gives yellow solutions with a number of unsaturated 
(impounds and compounds containing oxygen or sulphur. 


The expenses of this work were largely defrayed by grants from 
the Government Grant Committee of the Royal Society, and the 
spectra were examined by means of a spectroscope kindly placed at 
:.ur disposal by the same body. For both these favours we are glad 
:o mate this grateful acknowledgment. 

fsivEiisnr Chemical Laboratory, 

Cammiiicf., 


1 ‘-XU --Phenomena Observed when Potassium Menu ri- 
i°di<k is Dissolved in Ether and Water. 

By James Ernest Marsh. 

KHgI„H 2 0, crystallises well from 
Wide. A emt! TL° Sed , by 7 at6r with reparation of mercuric 
411 % moistened 0 in chan 2 es in coIour from yellow to red 

*»if wKl Water ' The 8alt ***** » 

rot, xcvu 1 VCry 8ma " 9 ua “tifcy; also, when heated in 

7 L 
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a scaled tube, the dry salt melts at 119°, and this liquid may be 
regarded as a solution of the salt in its water of crystallisation. T|, s 
salt is very sparingly soluble in dry ether, but is somewhat readily 
dissolved by undried ether, especially by ether which has !)«,„ 
shaken with water and then separated from the latter. The salt, 
which dissolves in the ether with considerable rise of temperature 
is much more soluble in cold ether than in hot. The following 
experiment illustrates this property. A sealed tube was employed 
containing 3'32 grams of powdered potassium iodide and 9 08 grams 
of mercuric iodide with 52 c.c. of “ wet ” ether and 0‘6 c.c. of water 
At 0° the contents of the tube are completely dissolved. If the tube 
is now placed in warm water, crystals begin to form, and at o(l 2 
the contents of the tube become nearly solid, with the formation of 
long, yellow needles of the salt KHgT.Jb.O. The crystals re- 
dissolve in the ether on cooling. Analysis of the salt obtained in 
this way gave : 

Found, H.,0-2'69; KI = 25’7. 

K.HgI s ,H,0 requires H.,0 = 2'82; KI = 2G0 per cent. 

If potassium iodide and mercuric iodide are mixed with ordinary 
undried ether, no apparent solution or other change occurs. The 
red and the colourless salts remain unchanged in presence of the 
solvent. After many weeks, however, the red colour of the mercuric 
iodide begins to fade, and its place is taken by the characteristic 
yellow, crystalline double salt. This does not dissolve appreciably 
in the ether now deprived of its water, hut requires " wet ” ether 
for its solution. 

When potassium iodide and mercuric iodide are mixed with ether 
dried either by sodium or by long keeping over calcium chloride, 
the double salt which contains water of crystallisation cannot now be 
formed, and a quite different action occurs. The two salts rapidly 
liquefy in the ether, and take up four molecules of ether to form a 
heavy, yellow liquid compound. If any excess of ether is taken, 
it is left floating on the surface as a separate layer which contains 
very little of the salts, and a large excess of ether does not appre- 
ciably diminish or increase the volume of the liquid compound. 
If the ether taken is not enough to supply four molecules, then 
some of the salts are left undissolved. If mercuric iodide is taken : 
larger quantity than one molecule to one of potassium iodide, t e 
excess is left undissolved. , 

The comfourd, KIIgIo,4Et,0. — 1*66 Grams of well powdere an 
dried potassium iodide and 4’54 grams of mercuric iodide were 
mixed with 4*4 c.c. of dry ether in a sealed tube. On shaking, a 
rapidly passed into solution. The liquid compound measured o c , 
and the ethereal layer 01 c.c., at 7'5°. From these figures 
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formula of the liquid compound and its specific gravity, 187, at 
; are derived. It should be noted that the solubility’ of 
potassium iodide and of mercuric iodide separately in dry ether is 
v-rv sight. The solubility of potassium iodido in ether at the 
ordinary temperature was found to he 0"016 per cent., and of 
iiiiTcuric iodide 0 3 per cent., and in neither case is there formed 
any liquid not miscible with ether. The liquid compound of ether 
and potassium mercuri-iodide is also formed by exposing a mixture 
oi the two salts in a tube to tbe vapour of ether, but in this case 
some crystals are also formed in the tube, and tile action is very 
•low. 0*S3 Gram (1 mol.) of potassium iodide and 2'27 grams 
il mol.) of mercuric iodide exposed to the vapour of dry ether 
increased in weight by 1 1682 grams (31 molecules of ether), when 
the red mercuric iddide just dissolved, and gave a further increase 
in all. 1-5334 grams (4'1 molecules of ether), after keeping for many 
days. 1 he compound was also analysed by determining the loss of 
weight due to the ether given off on passing a stream of dry air over 
the substance. The liquid, when it had lost a certain quantity of 
ether, began to crystallise, and soon formed a solid mass of crystals. 

It was then weighed, and the stream of air was continued until all 
the ether was expelled. 4"2914 Grams of the liquid compound gave 
3-;u$6 grams of crystals, and finally 2 6314 grams of potassium and 
inrmmc iodides. These numbers agree with four molecules of 
other in the liquid compound, and with 2 5 molecules in the 
eiystalline compound. As it is difficult to stop when the crystals 
air just free from liquid, it appears more probable that, the 
crystal 1 ""' compound is represented by the formula KHgI„3Et O 
, ' Vhul 11,0 lu i uid compound is exposed to moist air, crystals of the 
spiraled salt KIJgI s ,H 2 0 at. once form on tire sides of the tube 
-e audition of a small quantity of water causes the liquid to set 
in ,llmost solld *» of crystals with total expulsion of the ether 
il!t M P«iment, was carried out as follows. 

In a tube, containing 1 83 grams of potassium iodide, 5"0 grams 

ST.SS ? ° f ethcr ’ «■ P'-d a sealed^uTb 

tube wa “ °‘f“ of " atel ’ and a sma11 P lece of glass rod. The 
tl* bulb .he Ir 'd ’ ’ °T ixing carefull 3’ » as not to break 

!»« Of ether Vhe ““P 0 " 1 " 1 was obtained with a small surface 

quicklv bec ame fffied 2 ”* r by a je ' k ’ and tbe tube 
ether. ' th a mass of >' ellow crystals insoluble in the 

"l dMem ‘ rk IOdide in a Mirt "" 

'“'■pound KIIvT 4 Pr n ^ 6 above ' tbe addition of water to the 
K1I SUI,0, anVon TT the preripita-tion of the salt 
further addition of water the crystals 

7 L 2 
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become soluble in aqueous ether, to separate again on warming tl* 
solution. By continuing the addition of water, these crystals no 
longer separate on warming, nor does the water cause the separation 
of ether, but eventually red mercuric iodide is precipitated. Tli, 
occurs when the amount of water added is juBt double the volume 
of the ether; the addition of a little more ether clears the solution. 
With a larger amount of ether than four molecules to ouc of the 
salts, the addition of water may cause the liquid to separate into 
two layers. When there is separation, it is found that there is a 
temperature, the critical point, below which complete mixture takes 
place, and above which there is a separation into layers. This 
critical temperature depends on the concentration of the double 
salt in solution and the relative amounts of ether and water. It 
is to he noted further that, whereas the addition of water to the 
mixture of potassium and mercuric iodides brings about partial 
solution with absorption of heat, the addition of ether brings about 
complete solution with evolution of heat, and the further addition 
of the water to the aqueous ethereal solution also causes an evolution 
of heat The following example shows the effect of increasing 
quantities of water, the amounts of potassium iodide, mercuric 
iodide,' and ether being constant. One molecular proportion of 
potassium iodide and oue of mercuric iodide were mixed with 125 
molecular proportions of water ; the temperature fell 2°, the solution 
not being complete. On addition of 12 5 molecular proportions of 
ether the temperature rose 10°, the solution being now complete. 
The critical point of this solution was 31°. Successive additions oi 
12-5 molecular proportions of water were made, and a rise o' tem- 
perature in each case was noticed until it became too small to I* 
measured. The critical point was determined after each addition 
of water The results are illustrated by the curve in Fig. hi' 
will be seen that the critical point falls to a minimum and r« 
again. It was found that the solution of lowest critical point froze 
when the temperature was reduced to about -15 • K “ 
position of the liquid of lowest critical point, and there ore 
the frozen mass, is represented nearly by the rather comp ex o ■ 
KHgI 3 ,12-5Et 2 0,75H 2 0. The volume relations are more P ’ 
being nearly 1 vol. KHgI 3 : 3 vols. Et 2 Oi 3vols.H 2 0. Wlienp j. 
melted and no longer adhering to the sides of the tub , 
mass floats on the surface of the liquefied part. I 

There is further point to be noted with regard o ■ 
point. It is found that, when the most , 

namely, that which has the critical point of 31 . ^ 

heavy liquid layer separates at the bottom of the u , ^ 

in amount as the temperature rises, and being r is-o ' 
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temper** 1 ”' 0 falls, until at 31° it -disappears altogether. On the 
other hand, all the other solutions, when heated above their critical 
points, expel a light layer, which increases with the temperature 
and is re-absorbed by the bulk of the liquid just below the critical 
point. It "'ll b® seen that a solution of. one molecular pro- 
portion of potassium mercuri-iodide in 12‘5 molecular proportions 
of ether and 12‘5 of water expels, on warming, a heavy liquid layer, 
whereas a solution containing the same quantities with an addition 
of 12-5 ii’-olfi'ular proportions or more of Water expels, on warming, 

Fig. 1. 



namet U j " 73 ^ I* 0 ",’ W Uke an int(,r mediate amount of 
etnaining the' * pr °P 0rtioD5 ' th ® <**** quantities 
spvls both a heavv lim -^V 011 “ ° btamed which > on warming, 
ll5er “t liquids app^axVtW 3Dd “ Hght 0ae ’ 80 tbat tkrec 
," be used Which cont;,? P ,I r b t'e ^ ° De ex P erim ®“t a sealed 
rl S ra uis of mercuric induin ' 53 gramS ° f P otesiuin iodide, 
^ ’ ether. TU ‘h, ‘° CC ‘ ° f water - and 44 2 c.c. of 

and between 50° ami «“"° §eneOUS at “dinary tern- 
50 and 60 ® a good separation is obtained 
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into three liquid layers. These layers are permanent and 
altered by shaking while the liquid is still hot, but on cooling thf 
form again a homogeneous solution. - 

It is possible to obtain other solutions which, on heatin^ • 
three liquid layers and have concentrations different from that 


mentioned. The one which was first obtained contained 


equal 


molecular proportions of water and ether. As has already he7n 
stated, with the concentration of 1 to 12*5, a lower layer begins to 
separate at 31° ; with the concentration of 1 molecular proportion 
of salt to 25 molecular proportions of ether and 25 of water « 
upper layer separates above the critical point 0°. By trying' con 
centrations between these two limits, it was found that with tin- 
concentration of 1 molecular proportion of potassium morcurModidc 
to 17*3 molecular proportions of water and 17*3 of ether, the solution 
separated into three layers. In a calibrated tube, 166 grams of 
potassium iodide, 4*54 grams of mercuric iodide, 2*6 c.c. of water 
and 18*2 c.c. of “ wet ” ether were sealed. The calculated volume 
of the constituents is 22’0 c.c. The volume found on mixing was 
21*4 c.c., so that there was a slight contraction. The tube was then 
heated to different temperatures, and the volumes of the solutions 
were determined. The curve plotted from the measurements is 
given in Fig. 2. In what follows, the top layer is formed 
“ ether ” solution, the middle layer “ mixed ” solution, and 
the lower layer "water” solution. At 22°, "ether” solution 
begins to separate, and increases in amount as the tempera- 
ture rises. At 33'5°, “ water ” solution also begins to separate, 
and both layers increase with the temperature. At 5T5°, the 
" mixed ” solution disappears, and only two liquids are present 
These two liquids do not appreciably alter in volume on heatin' 
further to above 70°. Correction was made for expansion by heat 
which was regular, and nearly the same as the expansion of ethei 
itself. In order to determine the amounts of mercuric iodide and 
potassium iodide in the water layer, a tube was taken with a bul’o 
of 4 c.c. capacity at one end, the mixture in the tube being made 
up of 2 molecular proportions of potassium mercuri-iodide (121 


grams) to 25 of ether and water. On heating, the heavy aqueous 
solution just filled the bulb at 63°. The tube was cooled without 
mixing the two solutions, opened, and the solutions separated. 
The aqueous solution measured slightly less than 4 c.c. The mixed 
salts contained in it weighed 4*77 grams, of which i'oS grains^ 
potassium iodide. The solution contained scarcely any other, it 
did not take fire (water containing 0'5 per cent, of ether takes re!- 
and had scarcely any odour of ether. It was thus found that an 
aqueous-ethereal solution of the salts, which is homogeneous v 611 
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odd. separates, on warming, into a " water ” solution nearly free 
from ether, an “ether ” solution which, from the volumes of 
ite two solutions, can contain but little rvatef. 

In order to determine how the mercuric and potassium iodides 
are apportioned in all the three layers, a solution was made which 
gave three layers at a temperature below the boiling point of ether. 


Fig. 2. ' 



2'empemhtrc. 


“ 'os'aud aual™d th Tt ^ a sto PP ered burette, and 
‘ortion of salt to*"n I .'** f ° Und that Wlth 1 “olecular pro- 
‘ *PWfi£ i te hree T'"" ^ of »<> 33 of ether, 
»ler .measured 0 6 “ c ^ ^ The ~ " 

>nd contained 11,-r • vi o ,* C ® ncentration of 1 g ram per c.c„ 
° 2 ' KI ~ 2 : 3 mols. The " middle ” layer measured 



2304 marsh: phenomena observed when potassium 

6'2 c c had a concentration of 0‘4 gram per c.c, and contained 
H T KI=1 : 1 mol. The " ether ” layer measured 31 c.c, had a 
concentration of 01 gram per c.c., and contained Hgl 2 : KI=7: 6 

m It will ho noticed that the " water ” solution contains more, 
and the “ ether ” solution less, potassium iodide than is represented 
by the simple molecular proportions HgL,: KI. It was found that 
“ wet ” ether will dissolve mercuric iodide and potassium iodide in 
any proportions between the lower limit KI : Hgl 2 and the upper 
limit KI: 2HgI 2 . The upper limit of solubility of water ii 
KI : HgL,, whilst there is, of course, no lower limit. 

There seems no doubt that this separation of a homogeneous 
solution into layers on warming is associated with the temperature 
changes which occur on making the solutions. There are four 
operations, three of which occur with evolution of heat, and one 
with absorption of heat. In the first place, mercuric iodide and 
potassium iodide together dissolve in water with absorption of heat. 
The same salts dissolve in ether with evolution of heat. Further, 
ether dissolves in the “ water ” solution with evolution of heat, and 
water also dissolves in the “ether” solution of the salts with 
evolution of heat. It would he expected that the effect of raising 
the temperature would be to assist the change which occurs with 
absorption of heat, and to prevent those changes which occur with 
evolution of heat. Thus either ether will be expelled from solution, 
which happens at low concentrations, or water will be expelled, 
which happens at high concentrations, or both ether and water will 
be expelled, and further the salts will he expelled from the “ ether 
solution into the “-water” solution. There is thus eventually pro 
duced, at a sufficiently high temperature, a strong aqueous solution, 
together with a weak ethereal solution of the two salts, ■ These 
changes are reversed on cooling. If not shaken however, the 
solutions may be kept apart when cooled ; they mix then on s a ng 
without change of temperature or volume. The great concentr ion 
of salts in the “water” layer is well shown by heating a tube, 
containing 1 molecular proportion*of salt to 12m molecu ar p 
portions of water, to about T0°, and then, without shaking, cooMg 
rapidly to 0°. The “ water ” layer now becomes filled with rays a 
of the double salt mixed with the red crystals of mercuric 10 i t. 


Compounds of Two Haloid Salts with Ether. 

A number of compounds analogous to the compound KHgM^ 
were also prepared. The alkali-metal iodides form '’I 111 ^ ^ 
pounds with merduric iodide and ether, with the escep 
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rubidium and cssium iodides. The compounds obtained have the 

following formulas: 

NaI,HgI s ,6Et 2 0 

KI,HgI 2 ,4Er 2 0 

I.il.lLL/'EtjO Li Br,HgI 21 4Et 2 0 [LiCI.Hgl ?] 

Jjl,lfgI!r.„5Et,0 LiBr,HgBrj,+Et 2 0 LiCI, HgBr,,Et,0 f 

[ 1 -iI.lIgCljl] LiBr,HgClj,Et 2 0 ? [LiCl,HgCl a i] 

LiUgUEt-jO 

LiI,OuF,4EtjO 

The compound KI,HgI 2 ,4ELO is described on p. 2298. The 
amount of ether (4 molecules) is approximately correct at the 
ordinary temperature, but the compound is affected by a rise of 
temperature with loss of some of the ether. This effect is found to 
bo a general one for this class of substances even when they are 
contained in sealed tubes; it is small in the case of the lithium and 
sodium mcrcuri-iudides. The experiments which are now to be 
described arc not therefore intended to furnish accurate analytical 
data, but rathSr to show how the substances were obtained. They 
indicate also that the constituents are combined at the ordinary 
temperature in approximately simple molecular proportions, the 
amount of the solvent being limited to six molecules or less ’ The 
liquids can, however, hardly be regarded as “definite” compounds 
in tie ordinary sense, nor are they ordinary solutions, since they are 
saturated both for salt and for solvent. They seem to be of a 
nature intermediate between a solution and a chemical compound 


Compounds of Iodides with Mercuric Iodide and Ether 

mum Iodide .- Lithium iodide alone is readily soluble in dry 
tier, although not m undried and “wet” ether. It does not 
owever form a liquid compound with a limited amount of ether 
a P res ence of excess of ether. 

J e 4 j“ 1S inl'f Um i0 /u e “ d 5 ' 05 grams of -drde 

,11 v a Coppered burette with 10 c.c. of dry ether when 

ssrj® '“7 *- «*< ^ 

Tie latter left ™ CC ’’ ^ ° f tte Upper ether Ia L er 2 ' 55 

li hium m VaP ° r A 0 ,"’ 0 015 gram ° f S ° !ld residue ’ «*- 
ponnd con atcU 3 g 7 Um % ^ Hgl3 ‘ HeDCe th * — 
“-»riei d de l d 7 r“ S ° f “ ium iod ^ 5 038 grams of 
™*bers is der ’vedlh 1 f 8 ' 15 «- 

gravity 1-4^1 lhe formula and the specific 

Sodium Iodide p roTri e i* 

Grams of sodium lodide.and 3 67 grams of 
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mercuric iodide were sealed in a tube with 6 c.c. of dry ether, xt 
contents of the tube liquefied readily on shaking, with the exception 
of some sodium iodide, of which excess was taken by accident Xlic 
ether not required was 0'8 c.c. The formula of the compound 
formed is NaI,HgI 2 ,6EtjO. 

Rubidium Iodide . — Rubidium iodide and mercuric iodide in 
contact with dry ether gave no liquid compound. There is m 
apparent action at first, but after some days the red mercuric iodi<j 
disappears, and its place is taken by a yellow, crystalline substance 

Caesium Iodide. — Cffisium iodide and mercuric iodide gave no 
liquid compound with ether, and after several months most of th 
mercuric iodide appeared to he unchanged. 

Silver Iodide. — Silver iodide and mercuric iodide in etlier do no! 
appear to suffer any change. 

Strontium Iodide. — 1*44 Grams of strontium iodide and 367 
grams of mercuric iodide, with 6 c.c. of dry other, liquefied and 
combined with 2*63 c.c. of the ether; hence the formula of the 
liquid compound is SrL>,2HgL,6Et 2 0. 

Aluminium Iodide. — Aluminium iodide and mercuric iodide did 
not give any liquid compound with ether, but thtf colour of tie 
mercuric iodide disappeared with the formation of a yellow pre- 
cipitate and, after a time, of large, colourless crystals. 

Hydrogen Iodide. — 1/27 Grams of mercuric iodide were mixed 
with 3 c.c. of dry ether, and dry hydrogen iodide was passed in 
until the mercuric iftdide just dissolved. Two layers of liquid were 
formed, and the upper layer of unused ether measured 2 - 25 c.c. 
The probable formula of th© compound is HI,HgL,3Et;>0, 

Tetramethylammonium Iodide. — Tetramethylammonium iodide 
and mercuric iodide suffer no apparent change in dry ether after 
several months. 

Ammonium Iodide. — The compound of ammonium iodide and 
mercuric iodide with ether differs from the other compounds 
described, in that its composition is different at. different tem- 
peratures. 0'584 Gram of ammonium iodide and 183 grains of 
mercuric iodide, with 3 c.c. of dry ether, gave two liquids, tic- 
unused ether measuring 0'8 c.c. This agrees with the formula 
NH 4 I,HgI 2 ,5Et 2 0. At about 80°, 1 molecule of ether is expelled 
from tho lower to the upper layer in the sealed tube. Thus the 
compound NH 4 I,HgI 2 ,4Et 2 0 is left. 

If water is added to ammonium and mercuric iodides dissolved 
in excess of ether, no crystalline hydrate separates, but the water 
is absorbed to a certain amount, and then any excess of water 
remains undissolved as a light layer floating on the heavy etirr 
solution. The water layer contains very little of the salt dissolved. 
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Com p‘>ii nils of Bromides with Mercuric Bromide and Ether. 

Lithium Bromide. 0 4 Gram of lithium bromide and 1'8 grams 
; jygrcunr bromide were sealed in a tube with 3 c.c. of dry ether. 
The mixture readily liquefied, and formed two layers. The amount 
,f ether in exfless was 1’02 c.c., hence the formula of the liquid 
compound is LiBr,HgBr 2 ,4Et 2 0. 

Mium Bromide . — Sodium bromide and mercuric bromide gave 
no liquid compound with ether. 

Ammonium Bromide . — 1'43 Grams of ammonium bromide and 
5.3 grams of mercuric bromide were sealed in a tube with 5'5 c.c. 

ctdier. Tile salts liquefied, but not quite completely, and required 
3 66 c.c. of other. This agrees with the formula 
NH 4 Br,HgBr 2 ,2'5Et 2 0. 

This compound, however, like the corresponding iodide, loses ether 
when warmed in the sealed tube, leaving not another liquid com- 
pound, but a solid mass, with los 9 of probably all the ether. The 
mass slowly unites again with the ether when cold. Further, when 
the liquid compound itself is cooled to about 10 °, it sets to a solid 
mass of colourless crystals without any loss of ether. 


Lithium Chloride and Mercuric Chloride. 

0-12 Grain of lithium chloride and 2'71 grams of mercuric 
chloride were sealed with 3 c.c. of dry ether in a tube. No liquid 
compound was obtained, hut, on long keeping, crystals formed in 

the tube, 

Mixed Halogen Salts and Ether. 


Lithium Bromide, Mercuric Iodide, and Ether.— 0'i5 Gram of 
lithium bromide and 2'27 grams of mercuric iodide were mixed with 
3 c.c. of dry ether in a sealed tube. The salts liquefied, 
uking up 2-15 c.c. of ether. Prom these numbers the formula 
LiRr,HgI,.4Et 2 0 is derived. 


Lithium Iodide, Mercuric Bromide, and Ether.— 0’76 Gram of 
Uthium iodide and 215 grams of mercuric bromide liquefied in 
contact with i c.c. of dry ether, and required 314 c.c. for solution; 
•lenre the formula of the compound is LiI,HgBr„5Et,0. Neither 
■' 11 mm chloride with mercuric iodide nor lithium 'iodide with 
uremic ( lloride gave any liquid compound with ether. 

.thiumt" B [ n , mide ’ Mercuri ° Chloride, and Ether.-OSo Gram of 
«nh 4 m 7f . Md 3 65 S rams -of mercuric chloride were mixed 
complete l,„t rt ' ie , r - The action was slow and did not appear 
taken up was imp ' 9 .^“faction occurred - The a “ount of ether 
is I.iBrflgCp Et 0 ' ’ benCe probaHe formu l a °f the compound 
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Lithium Chloride, Mercuric Bromide, and Ether.— 0 21 C Tlam of 
lithium chloride and 1'8 grams of mercuric bromide became pa5tv 
in contact with 2 c.c. of dry ether without completely liquefy^ 
The amount of ether taken up was 07 c.c.; hence the probable 
formula of the compound is LiCi,HgBr. 2 ,Et 2 0. 

All the liquid compounds with ether mentioned Shove contain a 
mercury salt as one constituent. The following are examples of 
liquid ether compounds, wliero silver, lead, and copper iodides tab 
the place of mercury salts. 

Lithium Iodide,' Silver Iodide, and Ether. 1*82 Grams of lithium 
iodide and 2'67 grams of silver iodide were sealed with 6 c.c. of dry 
ether in a tube. Liquefaction took place rapidly, two layers were 
formed, and 3'6 c.c. of ether were taken up. From this tlie formula 
LiLAgl^EtjO is deduced. 

Lithium Iodide, Copper Iodide, and Ether.— 1 45 Crams of 
lithium iodide and 2'05 grams of cuprous iodide wfre scaled in a 
tube with 5 c.c. of dry ether. A liquid compound was obtained, 
hut was not clear. The ether not used was 0 85 c.c. Hence the 
probable formula of the compound is LiI,CuI,4Et 2 0. 

Lithium Iodide, Lead Iodide, and Ether.— 0S1 Gram of lithium 
iodide and 2 62 grams of lead iodide were sealed in a tube with ‘ 
4 c c. of dry ether. Ether was absorbed, and the compound formed 
Vas solid and crystalline. It, melted partly on warming, but a clear 
liquid was not formed. The composition is doubtful; apparently 
between 3 and 4 molecules of ether are required. 

University Museum, 

Oxford. 


CCXLII. — The Relation between the Crystal Struct" iv 
and the Chemical Composition, Constitution., ad 
Configuration of Organic Substances. 

By William Barlow and William Jackson Pope. 

During the la-st few years the authors have investigated a no 
method of studying the relations between crystalline and molecu ^ 
structure, and have demonstrated the existence of a ^ CT ) ; im P , 
relation between the two species of structure in a great vari 6 ) 
cases (Trans., 1906, 89. 1675; 1907, 91, 1150; 1908, 93, 
the principles involved in the method referred to were ) . 

summarised in the introduction of the last-mentioned CDI113 ^ , 
cation. One of the chief results of this work has been to demons 
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that in 1 g* ven crystelline substance, the volumes appropriated 
bv the spheres of influence of the different atoms contained in the 
molecule are approximately proportional to the numbers represent- 
, ( j K . rtspcctive fundamental valencies; this conclusion has been 
; ndepeudeT | t ly verified for hydrocarbons and their simple derivatives 
containing oxygen or nitrogen in the liquid state by Lc Bas (Trans., 
J907, 91,112; Phil. Mag., 1907, [vi], 14, 324; 1908, 16, 60). The 
!llt .ter author, indeed, carries the valency law a step further by 
shoving that throughout a series of liquid hydrocarbons, under 
corresponding conditions, the atomic volumes are directly pro- 
portional to the numbers representing the fundamental valencies of 
the elements carbon and hydrogen. 

In view of the close relation which has been shown to exist 
between the sum of the fundamental valencies of the atoms com- 
posing the molecule— the valency volume— and the crystalline 
structure affected by the substance, it is convenient to derive 
constants for related series of substances which are simple functions 
of the valency volume and of the crystalline structure as expressed 
by the geometrical data. We have therefore introduced the so-called 
'■ equivalence parameters,” x, y , and z, which are the lengths of the 
edges of a parallelepidon, of which the volume is the valency volume, 
II', and of which the relative linear and angular dimensions accord 
with the axial ratios and the interaxial angles (Trans., 1906, 89, 
1651); the equivalence parameters are calculated as follows: 


3/ a‘\V 
> e sin A sin /3 sin y 


xja nod z=cy. 


The important nature of the information to be obtained by tin 
•ml of the equivalence parameters has been fully demonstrated ir 
our previous papers, and by Jaeger (Trans., 1908, 93, 517) 
Jerusalem (Tram, 1909, 95, 1275), and Armstrong (this vol. 
p. 1518). 

In the present paper we propose to discuss the close-packec 
assemblages representing the molecular composition, constitution 
and configuration of the paraffinoid, ethylenic, and acetylenic hydro 
carbons As a result of this, investigation we shall be able to show 
a , a opting the same principles as have been previously laid 
wu each hydrocarbon has its own specific kind of structural unit 

Wropriate^r^T * peculiarities arc distinguishable in the 
rf, r f ! ag “ corres P ondi “S ™ith the presence in the 
it will furthe^i!’ < r Ub e ’ aad tnple bonds between carbon atoms, 
various hvdroLh th ® confi 6 u rations derived for the 

appropriate for re ° US *■ ° 08617 P acklD g spheres of magnitudes 
are in accordan preS6ntl “ g the s P heres of influence of their atoms 
*«>rdance wrth the conclusions of van’t Hoff and Le Bel 
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concerning the environment of a methane carbon atom. Finally 
it will be shown that a process of simple adjustment furnishes a 
geometrical interpretation of polymerisation and isomeric clianee 
such, for instance, as the conversion of acetylene into benzene. 
a preliminary to the main argument, and in justification of |j ( , 
methods employed, a passing reference may be made to one or h 0 
simple considerations and the data supporting them. 

Concerning the legitimacy of attributing to carbon a sphere of 
atomic influence four times as large as that of hydrogen, little more 
now remains to bo said. Since we first drew this conclusion, T.e Ba, 
has conclusively proved the atomic volume of carbon to be four 
times that of hydrogen, and Jerusalem has shown the same relation 
to hold approximately as between crystalline substances which are 
not examined under strictly corresponding conditions. Most of th P 
hydrocarbons of the series with which we have now to deal are 
however, either liquid or gaseous under ordinary conditions, an# 
therefore yield no crystallographic data for employment as a direct 
experimental check. For our present purpose it is consequently 
necessary to use crystallographic data referring to the halogen 
derivatives of hydrocarbons, and to rely on them to furnish the 
necessary check on the dimensions of the hydrocarbon assemblages 
described. The legitimacy of the use of these derivatives for this 
purpose depends on our previous conclusion that the spheres of 
atomic influence of hydrogen and the halogens differ but slightly 
in volume when contained in the same molecular complex (Trans,, 
1900, 89, 1679), although the sphere of atomic influence of hydrogen 
is somewhat smaller than those of the halogens (Trans., 1907, 91 
1197). That the spheres of atomic influence of hydrogen and the 
halogens have approximately the sJme valency volume may hr 
conveniently demonst rated by showing that the chemical substitution 
of a halogen atom for one of hydrogen in a crystalline substance is 
frequently not accompanied by a profound change in axial dimer 
sions; in the instances quoted below, it' will be seen that tie 
geometrical change accompanying the substitution in question is 
in general greater than that ordinarily observed in cases of iso- 
morphism, but not so great as to obscure the obvious morphotropic 
relationship. The comparatively large change in axial dimension 
which is in general thus presented, and also the rarity of such 
instances, must he attributed to the sphere of atomic influence ot 
hydrogen differing appreciably in magnitude from those of chlorine, 
bromine, or iodine, the latter being much more nearly of the same 
size; the discrepancy in volume between the spheres of hydrogen 
and of the halogens is, however, not sufficient to necessitate t« 
employment of different sizes of spheres of influence for 1 * 
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^foments 


fjie construction of tlie close-packed assemblages 




,J below. 


Tl: 


-.I’ .-iiiution of hydrogen by bromine, unaccompanied by 
’ItriMo changes in axial dimensions, is illustrated by the data 
Vl1 ' i. ‘ monosyminetric pentabromoethane and the orthorhombic 
' yironiw'l'ane (Trans., 1906, 89, 1682): 


iiexa' 


rib ’.r./ Cbtj. 
CiU/CBr,...- 


a : b : r=0*5650 : 1 : 0 31 IS; 0*91*19' 
a : b : c= 0*5639 : 1 : 0*3142 ; 0 = 90° 


similar case is presented by the orthorhombic ir-sulphonyl 
* le- and bromides of camphor and of a-bromo- and a-chloro- 
(Kipping and Pope, Trans., 1893, 83, S48; 1895, 67, 


. O’SOjCl 

,(.(•: H!-0*SO.,13r 

,/.( .Jh-OUr-SOXl 

,/.»■ j[,pCl‘.S0. 2 l{r 


a : h : r=Q 9950 : 1 : 1 0368 
a : 6 w -0 9816 : 1 : 1*0249 
a : b :c=0-8912 : 1 : 10518 
(( : b :c- 0-8795 : 1 : 1 0494 


The axial dimensions of the monosymmetric p-azoxytoluene and 
; ls 11)0 iiobromo-derivativc are almost identical (v. Zepharovitcb, 
Krytt. Min., 1889, 15, 214), and a similar relationship 
tilth between the values for the orthorhombic p-tolyl-mono and 
i-cliloi’o-met liylsu I phones (Brugnatelli, Zeitsch. Kryst . Min., 1892, 
10, 601-005) : 


■AzfotvUilni-i)" *:b:* = V 4971:1: 1-0108; R-=75*80; m 

UwfiXixyidw'M « : * : ‘*-=1*5194 : 1 : 1 01 j 0-^.W 

- T'/.vl im iii'j*. h ! oi-tiin el h V lsill l »b « ... 0 *6070 : 1 : 07$ti5 

•T'-lvl']ii-V:''t'oiiieiby]snl]rlioiin n : b : '---O’Sy&l : 1 : 0*<91*2 


Ace (amide is rhombohedral with a: 1:0*5916 (Kahrs, 
?. ti srii, Knjtt. Min. , 1905, 40, 476); on referring the substance to 
■"(■{angular axes by changing 4he indices (100), J 1 0 1 } and { 110} 
<i Jlii;, {301'. and {301} respectively, the values are obtained as: 


a:h:r~ I -0904 :1 : 0*9759 ; 0 = 90*. 


Dibromoacct amide is monosymmetric with a : b:c — 
1-6587 : 1: 1*2785, j3 = 87°2 ; (Fock, Zeitsch. Kryst. Min., 1888, 14, 
'33); wheu the transposition involved in changing the indices of 
-"•h to {101} is made, the axial ratios are obtained as a: b: c — 
l-'Mn: 1 : 0*8625, j3 = 87°2 / . The change of indices here made is 
legitimate, because the form {203} is actually observed. Tribromo- 
JIlf ! rich loro acetamide are also monosymmetric, and exhibit 
axial ratios a: b: <7=1*7339: 1: 0*8636, £ = 79°37', and 
* 485 : 1 : 0* 8490, ^=78°36 / respectively. The four sets of axial 
IaTl0s s ^°' v 6- fairly close agreement. 

The orthorhombic monochloro-p-benzoquiuone exhibits the axial 
37 ° "i-q ^ 1*7461 : 1: 0*9619 (Fels, Zeitsch . Kryst. Min., 1903, 

1 ^ese ratios, expressed in the form b:c.a~ 
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1-0396: 1: V8153, closely approximate to those of the mori , t 
symmetric dichloro-p-benzoquinone (Fock, Zeitsch. Krysi. j/ IB 
1883, 7, 40), namely, a: b : c = l'0920: 1 : 1-8354, (8 -sg'qp 

and dibromo-p-benzoquinone (Fels, loc. cit.), which exhibits 
«: 4: <r = 1 0941 : 1: 1 8229, 0 = 92°32'. The three substances 

are, however, pseudohexagonal, and the morpkotropic relation 
between them is probably even closer than is indicated 
by the above axial ratios. Thus, on changing the forms 
{lOi}, {101}, {100}, and {103} observed on dibromo-p -beuzoquinone 
to {001}, {101}, {103}, and {100} respectively, the axial ratios 
become a: 6 : c = 1-7416 : 1 : 0-9491, /5 = 90°41'. These valuer 

approximate much more closely to the original ones given above 
for monochloro-p-benzoquinone than do those stated by Fels. It j, 
in any case clear that, contrary to the views of Grinding (Z title h. 
Kryst. Min., 1883, 7, 582) and of Fels, very little change in axial 
dimensions attends the passage from monochloro-p-benzoquinone to 
dichloro- or dibromo-p-benzoquinone. 

In the instances quoted above, the replacement of hydrogen bv 
a halogen atom leads to no very profound change in crystallographic 
dimensions. The same kind of relation as is thus expressed must 
be looked for amongst halogen derivatives which are position 
isomerides, and several instances from amongst such substances may 
next be quoted. 

The di- and tri-halogen derivatives of camphor have been very 
completely examined by (1) v. Zepharovitch ( Zeitsch . Krytt. )lk, 
"1883, 7, 588), (2) Cazeneuve and Morel (ibid., 1888, 14, 267), (3) 
Kipping and Tope (Trans., 1895, 67, 371), and (4) Armstrong and 
Lowry (ibid., 1898, 73, 579). The close morphotropic relationship 
between these orthorhombic substances becomes evident on inter- 
changing the dimensions b and c in the data (1) and (2), dividing 
dimension b by two and writing b for a, c for b, and a for c in the 
data (3), and leaving data (4) as stated by Armstrong and Lowry; 
the following values are thus obtained : 


Original. 
a : b : c. 

(1) aa-Dibromocamphor 0*7925 : 1 : 0*5143 

(2) ao-Dichlorocamphor 0 8074 : 1 : 0*5448 

aa - Bromochlorocamphor 0*8040 : 1 : 0*5228 

(3) air-Dichlorocainphor 0*6933 : 1 : 0*3297 

az-Dibromocamphor 0*6860 : 1 : 0*3323 

aT-Cblorobromocampbor 0 6884 : 1 : 0 *3301 

nir-Broraochloiocamphor 0*6861 : 1 : Q‘3317 

(4) aa-Chlorobromocamphor 1*5338 : 1 : 1 '9020 

£aa-Dibromochlorocamphor ... 1*4627 : 1 : 2 1332 


Transposed. 
a \b:c. 


1*5409 : 1 : 1*9943 
1*4830 : 1 : 1 *305 
1*5379 : 1 : 1*8335 
1*5160 : 1 : 2*10*29 


1*5148 : 1 : 2*0to» 
1*5074 : 1 : 2 '0642 
1*5045 : 1 : 2*0654 
1*5338 : 1 : 1*0® 
1*4627 ; 1 : 2*1332 


Jaeger has shown ( Zeitsch , Kryst. Min., 1904, 38, 570) that^ ^ 
monosymmetric position isomerides, the 1:2:4- and the 1 • J 
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B-5S°5o‘, respectively. • 4 

A large number of instances similar to those emoted 
Ite selected from the crystallographic literature, \ut !he abov“S 

suffice to confirm our previous conclusion that the snhere 17! 

e<-» •' d f " tat W s 

tie halogen elements and consequently that they are all represent 
’* tte --'Osc-pacted, homogeneous assemblage with sufficient 
exactness by spheres of the same size. In the following pages we 

■Wi ^«rne that the crystallographic configuration of 

any hydrocarbon can be presented under some conditions by its 
halogen denvatives, and when crystallographic data are available 
for any ol .h® latter, shall directly employ those data for checking 
the correctness o the assemblage derived for the hydrocarbon itself 
In Cameron with the concluding portions of this communication' 
in which the occurrence of polymerisation and isomeric change Is 
trea ed, it may possibly be suggested that no method of discussion 
involving considerations connected with crystal structure can Z 
justified, inasmuch as such changes occur in general in the liquid 
or even in the gaseous state. To this objection the reply is ma 7 
that ie great mass of work done during recent years on leafed 
,,ud crystals has greatly extended the domain of crystal structure 
It is now known that in those liquid substances which exist Tn tb 

' iqUld Cr ^!| me C0D f ti ° n > *> i«ge as to be readily discerned 0 
microscopically, exist in which the revularitw M 1 

exhibited by solid, crystalline structures is pZ»nt Th^T'T 
are continually forming and disappearing, and their ‘ ^ 

indicates dearly that in theseunobile liquid^ the narticles “7 

juxtaposition of narts in i , ^ r y sta,s - The occasional 
premised is all that • ly , close P acked arrangement thus 

l ° le ^ timjse discussion of 
ge m connexion with crystalline structure. 

Methane. 

qBf6 prevloudy 1 described tolh^ 7-?^' the methods which w 
VOL xcyh. t0 th8 eIUWdatlon ° f configurations 

7 m 
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and properties of the paraffins, it is necessary briefly to enumerate 
the available chemical and crystallographic facts and conchy 
bearing on the configuration of the simplest paraffin, mtti an( , = 
The following may be quoted as sufficient to lead to the constructs, 
of the homogeneous close-packed assemblage of spheres which r« 
sents this hydrocarbon. 

(1) In accordance with-the conclusions respecting valency B ],; c ] 
we have previously drawn (Trans., 1906, 89 , 1723), the space app ro 
priated in the methane assemblage by each carbon atom should 
be four times as large as that appropriated by each hydrogen ators 

(2) Carbon tetrabromide, CBr 4 , possesses the same configuration 
as methane, and its assemblage will be represented by the same 
spheres. The halogen derivative is dimorphous, crystallising above 
47° in the cubic system (Rothmund, Zeitsch. yhjiikal. Chon, fyy 
24 , 712) and at the ordinary temperature in the monosymmetric 
system. Carbon tetrachloride and tetraiodide crystallise in fl, t 
cubic system. 

(3) Stereochemical facts indicate that in the free methane 
molecule the four hydrogen atoms are situated at the apices of s 
regular tetrahedron described about the carbon atom, and that this 
tetrahedral environment of the methane carbon atom must be 
regarded as surviving a substitution of one or more of the four 
hydrogen atoms by other atoms or radicles. 

(4) The assemblage representing methane, built up in accordance 
with the principles laid down in previous papers, should be capable 
of geometrical modification so as to yield assemblages representing 
other paraffins ; the geometrical process thus involved should be 
strictly illustrative of the practical methods by which methane can 
be converted into these homologous paraffins. It should thus be 
possible to derive one assemblage corresponding in composition, 
constitution, and configuration with each paraffinoid hydrocarbon. 
An extension of the same method should lead to the derivation oi 
characteristic assemblages for other aliphatic hydrocarbons and 
compounds other than the paraffins ; the applications should embrace 
all the varieties of isomerism, and express the facts that have led 
to the conception of the asymmetric carbon atom. 

An assemblage which, both as a whole and when partitioned, 
fulfils the above and other conditions concerning methane is 
arrived at in the following manner. Alternate layers are removed 
from a cubic closest-packed assemblage of equal incompressible but 
deformable spheres (Trans., 1907, 91 , 1152), regarded as composed 
of layers of square arrangement (Pig. 1), the remaining layers being 
caused to retain their original positions. The resulting skeleton 
assemblage, which has tetragonal symmetry, is shown in plan at - 11 
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2 and 13; the dotted lines which join the centres 
! tho three P rm cipal directions outline a 

Fic. 1. 


^.'evation in Figs 
0 f nearest spheres 
partitioning of space 


tut o equal ngnt 

-qua re prisms. 

The next step con- 
-iits in distorting the 
skeleton assemblage 
l )V a contraction 
along its fourfold 
axis, accompanied by 
a compensatory ex- 
pansion in directions 
transverse to this 
axis, so that the 
sphere centres finally 
Sie at the corners of 
cubes ecpial in con- 
tent or volume to the 
original right square 
prisms. The system 
rims derived possesses 
holokedral cubic 




7 m 2 
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those produced from the smaU ones. In the skeleton assemblage of 
Fi» 4, the cavities are as numerous as the spheres; if, therefore, each 
‘ ' c ' ' ’ cavity bounded bv 

eight neighbouring 
spheres can be made 
to accommodate i 
group of four of tb e 
small spheres in such 
a manner as to give 
stable equilibrium 
and to be compatible 
with cubic symmetry 
several of the more 
essential conditions 
for methane will be 
obeyed by the assem- 
blage. 

Each cavity of tbe 
skeleton assemblage 
described exhibits six 
identical four-sided 
hollows, the centres 
of which lie on three 
rectangular axes 
drawn through tie 
centre of the cavity, 
and, in placing i 
tetrahedral group of 
the small spheres 
within the latter, any 
three of the hollows 
which lie nearest 
together are selected 
for the reception t* 
three out- of the four 
small spheres of the 
group, one jutting 
into each of the 
selected hollows. The 
fourth sphere of the 
tetrahedral gr» u P 
will then touch t» 
sphere of the eight of volume four which does not border eitto » 
the selected hollows, the point of contact being on t e cu 
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which passes through the centre of this large sphere. The mar- 
shalling thus arrived at for a cubic unit of the assemblage is the 
one required : it has yet to be shown what relative orientations of 
the contents of the different cube cells are consistent with cubic 
symmetry and "'bat adjustment of the arrangement described will 
restore the close-packing which has been impaired by substituting 
the tetrahedral groups of small spheres for one-balf of the larger 
inheres of the closest-packed assemblage. 

The introduction of the tetrahedral group into the cubic cell in 
the manner described lowers the symmetry by destroying three of 
the four trigonal axes of the cell; if cubic symmetry is to survive 
the introduction of such a tetrahedral group into each cavity tho 
arrangement of the completed assemblage must consequently be of 
one of the types in which the trigonal axes do not intersect The 


Flo. 5. 



node of ascertaining the relative positions of the non-intersecting 
- ‘gonal axes has been already described (Trans., 1907, 91 H83) S 
kapp cation t° the present case leads, in the following manner; 

"ethane assemblage.^ apF ° pnate o£ symmetry for the 

of f s r e sbowu in rig - 4 ’ ° ne tri s° nai 

"tli directions so ,, L ^'. T? 15 drawn and produced in 
■rein contact at their ^ a Etnng ° f CUbic ceIls whic!l 

•tin* ^hercV i, I C fi °T S , (Plg ' 5) ’ lhe latter bei "S centres of 
! »poiLr small olhJrf t ° ube ° f the Petitioning, the 
*»* with respect t J ft ge “ Spheres 13 lnserted in its appropriate 
"’’ ic cells which I lake | ng °“ al aXIS ’ Iu one of the six 

t!1 " 1 tragic diagoJVT ^ 0,6 first Selected cube 

° drawn > the position chosen being such 
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that, like c in Fig- 6, it is not parallel to the trigonal axis 
already located and does not intersect it. This last drawn diagonal 
is used as a trigonal axis, and by rotations about it through 120= 
existing trigonal axis and group of small spheres are transferred 
to two new positions, so as to locate other trigonal axes and group., 
of hydrogen spheres in the system. The latter process is repeated 
about the axes thus located and about subsequently located ««. 
until all the situations for trigonal axes in their four orientation; 
and all the positions for groups of small spheres derivable in tin, 
manner have been ascertained; the minimum distance separating 
trigonal axes of different orientations is that separating the two fun 
bleated. A diagram showing the relative situations of the axes l 1Si 

been already gi ve 
Fie. 6. (Trans., 1907, 91, ngj, 

As a result of this 
series of operations, on* 
trigonal axis become 
located in each cube 
cell of the cubic par- 
titioning cf space, but 
the original tetrahedral 
group of small spheres 
becomes transferred to 
but one-half of ttai- 
cube cells. The cut- 
cells forming the half 
system, distinguished br- 
each cell containing a 
tetrahedral group m 
small spheres, are in 

contact at their edges only; they have ““^^2 

•sr.5 * v r - £ »; ; 

arrived at in the manner just described but there . arc 1 {fc 

ways in which to complete the assemblage ™ ^ (l j , tl , 

the unoccupied cavities, which arc equal " ”, , „„„« 
occupied, with the tetrahedral groups o smaU phe ^ 

compatible with cubic symmetry; both of " u; ft 
adjustment of the skeleton assemblage, hut no r ®"’ ' J bl Jf' s v S tur 
completion is in both cases effected by bringing i - ^ (f| 

of cubes to the place of the other half b : 

alternative operations consists in rotating the sys ° 
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alioitt' "H 1 uxis drawn perpendicular to a cube face and parsing 
throusli the ccntre a cu ^ e ed g e > suc h perpendicular not being a 
di^onal screw axis of the skeleton assemblage; this involves the 
addiiioa of digona-1 rotation axes to the original system of trigonal 
axes and digonal screw axes, and yields a completed assemblage 
having the symmetry of Barlow’s type 2. The other operation is 
line performed about a centre of symmetry situated at a cube angle, 

,,,1 'loads to the production of a completed assemblage having the 
Ivniinct-rv of Barlow’s type la (Xeitsch. Krytl. Min., 1894, 23, 10, 
Both assemblages thus derived become very closely packed 
; ,i the result of a slight adjustment, but the assemblage of type 2, 
dmli displays tetartohedral cubic symmetry, appears to be capable 
|,o modilieation of closer packing than the other. It is, moreover, 
llio assemblage indicated by the facts as representing methane; 
okIi of the large spheres in it is similarly situated with respect to 
the groups of small spheres, whilst in the assemblage of type la 
the farge spheres form two sets, the members of one of which differ 
in environment from those of the other. The latter type of 
assemblage probably has a practical application, although not in 
the present connexion. 

With respect to the relative orientation of the tetrahedral groups 
of small spheres in the assemblage of type 2, it is to he noted that 
she groups contained within the one half set of the cubes of the 
pariirioning are related by a simple operation, besides that of 
citation about a digonal axis, to those contained, within the other 
hall set. The relation consists in the existence of four similar 
translations having the four directions of the sets of trigonal axes. 
Either of those operates to bring a cubic cell to the place of a 
liMchbonring cubic cell, which is in contact with the first at one of 


its comers. In addition to being identical, tile two half systems of 
I 'lhes with their contained groups of four small spheres consequently 
mt the samo orientation, and the assemblage as a whole is 
henwnorpkous, like the assemblage of type 1 from which it is derived. 

It has been already noticed that in order to render the packing 
fiosc, a modification or deformation of the whole assemblage must 
W ™ r ' ' lc I ar ge or carbon spheres enclosing a single cavity 
mai jc regarded as forming six indivisible quartettes, one for each 
There S!X f ‘ 1CCSOf the Cl,bicceU containing the cavity; the four 
‘•'a, 5 “ U P 0S111 S a quartette form two square hollows, one in eacli 
I ihei ,p J J , 0S1 c acos ’ aild tilese two hollows communicate with each 
the hofijr IC f nJ ttC i quartetta "'here a small sphere occupies 
tell faceinvoli 0 ™!! 8 ^ * & existence of a di S ona l axis bisecting the 
« 'he other f, ” 'r E 1 * 86 ™* ° f another sma11 s P here 111 ‘he hollow 
* of the same quartette, and therefore one half of 
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the quartettes of large spheres in the assemblage are occupied, and 
the other half unoccupied, by the smaller spheres. It follows that 
some increase in the closeness of the packing will be likely to 
supervene if it is possible symmetrically to adjust the arrangement of 
the larger spheres, without altering the marshalling, in such a * av 
as similarly to diminish the size of one-half of the hollows-the 
unoccupied oues— while slightly increasing the size of the rest— the 
occupied ones. Three of the sis hollows present in each cavity, 
namely, the unoccupied ones, will in this event become contracted. 
Such an adjustment of the larger spheres, which does not alter the 
type of symmetry, consists in a slight equal shift of each large 
sphere along its trigonal axis in either direction; the choice made of 


t'ic. 7. 



the direction of shift for any one sphere necessarily detenmn^ 

directions for all if the assemblage is to remain 

the coincidence movements of type 2. The am0U ” .° tk t0 

limited by the approximation of the large spheres c >n ^ 

come into contact at points lying on the digonal «« 

which characterise type 2. An important feature ^ 

that the large or carbon spheres, m shiftmg, ^ 

hydrogen sphere of each tetrahedra group ^ under- 

on the trigonal axis; the position of the tetrahedr g 

goes slight adjustment during the process. ca rton 

spheres alone, is given in Fig. 7 , the cen 
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different planes parallel to the plane of projection, and are 
10 ‘ , distinguished by circles drawn in heavy or light, con- 
,ler or ljroken lines. The adjustment of the positions of the 
' ^akedral groups which accompanies the shifting of the carbon 
,e r ‘ am [ indeed the entire process, is compatible with the 
"'^intei'iancc of cubic symmetry; the existence of the coincidence 
' ^veiiinits of the system involves that all the cavities for the 


reecpfiou 


or the tetrahedral groups remain identical with one 


UlOi llvi • ... 

0 j || 1C surest indications of closopacking is obtained when 
]) snlicri 1 is in contact with, or in very close proximity to, such 
1 r umber 0 i ,-,m rounding spheres as approaches the maximum. The 
number of contacts and near proximities in the assemblage under 
•onsideration is as follows: for each of the carbon spheres, 19, 
namely, 6 with carbon spheres and 13 with hydrogen spheres. For 
Pith of three-fourths of the hydrogen spheres, 8, namely, 4 with 
carbon spheres and 4 with hydrogen spheres; for each of one-fourth 
oi the hydrogen spheres, 7, namely, 4 with carbon spheres and 3 
with hydrogen spheres. These numbers of contacts approach the 
maxima, taking into account the different sizes of the component 
spheres; they thus afford a proof that the marshalling of the 
assemblage is compatible with very close-packing. 

Ia connexion with the partitioning of the assemblage into identical 
: molecular units of the composition CH„ it should ho noted that 
four of the thirteen contacts of hydrogen spheres with a carbon 
sphere are nearly symmetrically distributed over the surface of the 
latter ; the four hydrogen spheres concerned are thus situated at 
the apices of an approximately regular tetrahedron, of which the 
centre is the centre of the carbon sphere. The four hydrogen 
spheres referred to may be identified as follows. In any pseudo- 
cnbic group of eight carbon spheres in the assemblage, the single 
trigonal axis intersects two of the eight ; one of these makes contact 
with a single hydrogen sphere of the enclosed group at its point of 
intersection with the trigonal axis. Regarding this carbon sphere 
as that of the molecular unit, CH 4 , to he picked out, it is to be 
acted that the three contacts with it of hydrogen spheres, which, 
"itli the one on the trigonal axis, make up the four referred to, are 
those of the hydrogen spheres lying in three of the outside hollows 
l!l ^ ac!>s of the cubic group which have as their common 
angular point the centre of the selected carbon sphere. The four 
contact, of the unit molecular group CH 4 thus derived do not 
preci.ej mark the angular points of a regular tetrahedron, but 
f a'rangeraent of the four hydrogen spheres about the carbon 
ere appioximatcs so closely to the regular tetrahedral disposition 
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premised by the theory of van’t Hoff and Le Bel (Figs. 8 and 
its departure from the latter cannot be clearly indicated ' 
diagram ; the assemblage is divisible into identical units of f s 
depicted. The result of the close approximation to regular’) 
the tetrahedra marked out by the hydrogen sphere centres i** 
selected is that different assemblages produced by fitting tr>tr e (R Ui 
the molecular units in different orientations will - a 
identical that the equilibrium arrangements to which they p^ s 
be actually identical. In this connexion it is instructive to ol g C 
that the tetrahedral arrangement is indicated in another maraie ' 
each carbon sphere, before the adjustment, is similarly related t* 
eight cavities, of which the relative positions arc those of the a.nm)j ar 
points of a cube, and the greatest number of these cavities which 
can participate in containing the hydrogen spheres attached to the 
carbon sphere is four. Consequently, the most symmetrical mode 


Fio. 8. 



Fig. 9. 



of allotment of the hydrogen spheres is for each carbon splu-rv \» 
attach to itself four hydrogen spheres contained in four out of 
the eight cavities surrounding it, and for these four cavities to he 
selected with a regular tetrahedral disposition. Thus, like (lie 
hydrogen atoms in the usual graphic formula of methane, the four 
cavities concerned have interchangeable positions with respect to 
the carbon sphere to which they relate. 

It is thus to he finally concluded that the investigation of the 
close-packed arrangement of the methane assemblage indicates that 
the molecular units can he so chosen as to have the tetrahedm 
configuration depicted in Figs. 8 and 9. 

The relation thus established between the theory of the tetra- 
hedral arrangement of the links within the molecule, based on (lie 
chemical behaviour of methane and its derivatives, and the concrete 
geometrical properties of the corresponding close-packed ananp 
ment of the spheres of influence of the component atoms is of functa 
mental importance. It is worth recapitulating in precise langiwp- 
because it will subsequently be shown that a relation of the same 
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. . -stains for the carbon compounds generally ; in other words, 

I a ( % tetrahedral arrangement of the contacts of a carbon sphere of 
' fliK’HC with its companion spheres persists after substitution has 
" l^i, place. The relation for methane may be thus stated, 
n' , . t the carbon and hydrogen atoms of a methane molecule by 

I I ^ 0 f the valency volumes 4 and 1 respectively, and form the 

j rtc> groups of five according to the van't Hoff-Le Bel theory, 
-h sphere of volume 4 being in contact with four spheres, each 
", . ; lll!]C 1 . placed around it symmetrically, so that their centres 
nk the angular points of a regular tetrahedron; it is then found 
gut while preserving the marshalling of the spheres of each 
; m!ivi(his! molecular unit, a close-packed assemblage can be formed 
l iv pij-, 1 ,, the groups together symmetrically, of such a nature that 
i ’ ..fdinctrical properties arc those of the crystalline tetrahalogen 
d.-rivatives of methane. 

Th P following crystallographic data are available as bearing on 
the svminetry and dimensions of the methane assemblage. Carbon 
utraiodide, CL. is cubic, and carbon tetrabromide, CBr 4 , crys- 
tallises above 46'7° in the cubic system, the crystal class being 
known in neither case. Below 46'7°, carbon tetrabromide crys- 
tallises in the monosymmetric system, but, as previously pointed 
nut (Trans., 1908, 93, 1530), this modification is referable to 
the pseudocubic axial system, «: 5:c = l’0260: 1: 1, a = 90 < W, 
0 - -,'-30-33'; the monosymmetric form thus scarcely differs in 
dimensions from the truly cubic one, and both indicate the cubic 
marshalling of the assemblage. On replacing each hydrogen sphere 
in the methane assemblage by the group CH 2 Br, in accordance with 
the second geometrical properly of close packed assemblages (Trans., 
l!)o7, 91, 1204), tetrabromo-13/3-dimethylpropane, C(CH 2 Br) ( , is 
obtained; as Jaeger has found (Trans., 1908, 93, 520), this sub- 
stance may be regarded as pseudocubic, with the axial ratios 
" : b : c -- 1 '0484 : 1: 0'9472, B — 90°45L The cubic marshalling 
"t the methane or carbon tetrabromide assemblage thus survives 
the symmetrical introduction of four methylene groups, CH ? , into 
i aeli molecular unit, CBr 4 , in accordance with the second geometrical 
property. 

In connexion with the assemblage attributed above to methane 
jihI to its fully substituted halogen derivatives, it may be noted that 
ii'dofonn, CIII 3 , is described as hexagonal with a : c = 1 : 11084 
‘ I ' : ' T‘ ans -, 1899, 75, 4G). It is evident that the symmetry of 
t -c space arrangement of the methane assemblage may be lowered 
"it unit any appreciable alteration of the relative situations of the 
. ' ' ■ H Partial substitution of the spheres representing 
.' r °gui atoms which leads to the production of an arrangement 
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appropriate for iodoform. In order to trace tie probable effect of 
such a substitution, it is convenient to work with an ideal less closelv- 
packed assemblage of higher symmetry, from which the methane 
assemblage may be regarded as derived. Let the centres of the 
carbon spheres occupy precisely the points of a cubic space lattice 
(Fig. 3), and let each of the tetrahedral groups, CH 4 , which are 
now to he of completely regular configuration, be rotated from 
the orientations which they present in the closest-packed assemblage, 
so that the centres of the small spheres all lie on trigonal axes; 
the system thus consists of units of the composition Oil., less closclv 
packed, hut all similarly orientated. Next substitute iodine sphere, 
for three of the four hydrogen spheres of each unit, without altering 
the positions of the centres, in such a way that the new units, CHI, 
are all similarly orientated ; the result is to destroy three-fourth of 
the trigonal axes, and to leave only those which contain the centres 
of the unsubstituted hydrogen spheres. On performing finally the 
rotations and adjustments requisite to restore the closest-packed 
condition prevailing in the methane assemblage, three-fourths oi the 
surviving trigonal axes are destroyed. The closest-packed assem- 
blage thus arrived at has rhombohedral symmetry and is pseudo- 
cubic. 

In the assemblage just derived let the dimension c oe three times 
the distance between the centres of carbon spheres lying on the same 
trigonal axis; the distance separating these centres along directions 
perpendicular both to this axis and to a face diagonal of a cubs oi 
the pseudocubic partitioning will be approximately </2.c/3. If the 
latter distance is taken as a/2, the axial ratio is obtained as; 
a :c = 2 s /2 ; 3 = 1 ; 3/2 N /2 = 1 : 1 0606. 

This ratio is not far removed from that of iodoform, and it is 
therefore established that the rhombohedral form displayed by the 
crystalline substance may, like the rhombohedral assemblage sug- 
gested, be pseudocubic. 


The Normal Homologues of Methane. 

The most obvious method of constructing assemblages representing 
hydrocarbons homologous with methane consists in symmetrica J 
removing one or more hydrogen spheres from the groups '■ <* £ 
contained in the assemblage of the parent hydrocarbon, and the , 
by appropriate adjustment of the spheres remaining, to P 

the gaps which have been produced. f# 

Thus, an assemblage of the empirical composition C j 7 
derived by symmetrically removing a hydrogen sphere rom 
group of four in the methane assemblage, and then adjus l g 
that with the same number of cavities each cavity among t e car 
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res shall be as closely packed 1 as possible, although now 
"'Stainin' 7 but three hydrogen spheres instead of four. Such 
1 ^Deration corresponds with the removal of the iodine atom 
1 , metlivl iodide; the observed fact that in this reaction, as 
11 'all -il.i--- 11 ’ ones, condensation of two hydrocarbon radicles 
'ieMs one molecule, finds expression in the way in which the 
'-ein'ila-e undergoes contraction during the adjustment necessary 
c j 05 ing up the produced gaps. The fact that the methyl iodide 
--emblave, which has the same marshalling as that of methane, 
yields ethane on treatment with sodium, can be represented as 
follows In the methane assemblage, the carbon spheres are pre- 
•ented from making intimate contact with one another by the 
■resencc of hydrogen spheres packed around them, but when the 
number of the latter is reduced by each group of four becoming a 
uoup of throe, the carbon spheres necessarily draw nearer together ; 

jj conceivable that equilibrium, represented by cloee-packing, 
requires them to come into closer .contact, and to press on each 
other two by two, and that the intimate relationship thus established 
between the individuals of a pair corresponds with the linking 
between the two methyl carbon atoms in the ethane molecule. It 
Kill be shown in connexion with the assemblage described below 
that the condensation of the assemblage following elimination of 
hydrogen spheres and the adjustment which restores close-packing, 
lead to close contact of the kind referred to between carbon spheres.; 
such contact is thus representative of the formation of a link 
between carbon atoms such as that present in the ethane molecule. 


The production of the ethane assemblage from that of methane 
may also bo regarded as resulting from the replacement of one- 
fourth of the hydrogen spheres, each by one carbon sphere, when, 
in accordance with the second geometrical property of close-packed 
assemblages, the introduction of three hydrogen spheres with each 
new carbon sphere suffices for the preservation of close-packing. 
The alternative ways in which the paraffins may be regarded, such, 
for instance, as the possibility of considering propane as dimethyl- 
methane and as ethylmethane, also find expression in the geometrical 
mode of regarding these substances now advanced. The most 
general method of formulating the normal paraffins consists in 
assigning to them the constitution IT jCH.j n 'II, iu which an open 
chain of w-carbon atoms forms the backbone of the molecule, and 
is isolated from other similar chains in front and rear by the 
addition of a hydrogen atom to each of the end methylene groups. 
::: present purpose it will therefore be convenient to derive 

&rst an assemblage of the empirical composition CH^ corresponding 
* e rac ^ c ^ e methylene; it will then be shown how this assem- 
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blage, composed of strings of methylene groups the carbon spheres 
of which are in close contact throughout the length of the string 
is related to that of methane, and in what manner hydrogen spheres 


Fic. 10. 



can be homogeneously intercalated so as to divide the methylene 
strings of indefinite length into definite molecular groups to 
Represent any individual normal paraffin. 



The general methylene assemblage may be constructed in 1 e 
following manner. Space is divided into endless hexagonal prism 8 ) 
each of which is divided into identical hexagonal cells by descn mg 
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. o f parallel planes perpendicular to the prism axes at a 
' apart equal to the smaller diameter of the prisms. In 
' ] . 'i' .mstic cell thus obtained is inscribed a sphere ; tile diameter 
' ■ , i , ev , v j]j ]je the smaller diameter, and also the height, of 
1 > . -aron.il cell- the system produced, each cell corner marks 
1 ,e j !t |' e 0 f a cavity between adjoining spheres, and about each 

1 'icetiu" point of ce!1 corners a sma!1 6 Ph ere 
' described of such diameter as just 
” touch (he six surrounding large spheres. 

The resulting system is shown in plan in 
pTc, JO, and in elevation in Fig. 11, 
aD (l possesses a general arrangement 
'which wav he visualised by the perspec- 
tive view of a fragment shown in Fig. 12. 

Each small sphere of the assemblage, in 
addition to making contact with six 
large spheres, is nearly in contact with three other small spheres, 
and each large sphere is in contact with twelve small spheres and 
tii'ht large ones. If the large spheres represent carbon, and the 
smaller ones hydrogen atoms, the assemblage has the empirical 
composition CH S ; since, however, the volume of the smaller spheres 
i- appreciably less than one-fourth that of the larger, the valency 



fro. 13. 



nation of lire volumes requires the smaller to increase until the 
ol nines of small and large spheres, with the addition of the 
ippropriate proportions of interstitial space, are in the ratio of 1 : 4. 

Mr expansion of the small spheres necessarily forces the larger 
Turns apart, and for this to occur in such a manner that the 
tak ' 1 T s ^ tin possesses maximum closeness of packing, it must 
e p ace so as to break as few of the contacts as possible in a 
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symmetrical maimer. The most symmetrical expansion 0 f the 
kind which can occur is one which breaks all the contacts between 
large spheres and converts the assemblage of Figs. 10 and 11 ; oto 
that represented in Figs. 13 and 14 ; the smaller number of contacts 
in the modified system is indicative, of looseness of packing, ai <) 
in order to reproduce close-packing as many of the original contacts 
as possible must be re-established in a symmetrical manner. 

A consideration of the assemblage of Figs. 13 and 14 in C0B , 
nexion with the cubic disposition of large spheres shown in Fig 4 
from which the methane assemblage was derived, shows that tie 
plane arrangement of the large spheres in their layers, shown be 
the continuous line circles of Fig. 14, is approximately that obtain- 
ing in the layers of the assemblage of Fig. 4, which are parallel to 


Fic. 14. 



the plane the trace of which is the diagonal line C ill Fig. b, » 
shown by the continuous line circles of Fig. 16. Whilst, howrei 
in Figs. 15 and 16 each cavity between the large spheres is destine 
and is sufficient for the accommodation of a tetrahedral group 0 
four small spheres, the corresponding space in Figs. 13 and 14 > 
been reduced so that it can accommodate but two small sp ” e,e3 
this has been effected by somewhat increasing the distance betmei 
the large sphere centres in the direction of . the diagona > 
Fig 15, and considerably diminishing the distance between 
layers of sphere centres in the direction perpendicular there , 
Each cavity which suffices to contain four small spheres, 
enclosed by the eight spheres, four, p, q, r, and s > 0 "“ c p , 
Fig. 15, and four, t, u, v, and w, of the plane immedia 1 y 
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ill Figs- 15 and 16, has by the process just described been 
.-Jinverlod into two cavities, namely, one enclosed by the correspond- 


Fto. 15. 



eg spheres, p, r, s, t, v, and w, of Figs. 1 3 and 14, the other by the 
spheres, q, r, s, it, v, and w. The two small cavities thus derived 



s rfV1 uirral large one each suffices for the accommodation of 

‘ , S P ere l these are marked a and b in FigB. 13 and 14. 

'°t. XCVII. 8 - „ 
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The process by which the present assemblage can be derived i rom 
that of methane, and also the converse, by which the former c ln 
be converted into the latter, are applications of the secsod 
geometrical property of close-packed homogeneous assemblages. 

It remains to indicate the manner in which close-packing can b f 
established in the assemblage of Figs. 13 and 14, that is to say, the 
way in which the assemblage can be caused to occupy the minimum 
space as the result pf an adjustment which does not involve re- 
marshalling. The requisite deformation will be understood by con- 
sidering its effects on the system; these are indicated in Fig. i; 
which represents one double layer of the two kinds of spheres, and 
in Figs. 18 and 19, which are projections of the altered assemblage 
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on two planes at right angles to one another. For the sake of 
clearness, the hydrogen spheres are omitted from Fig. 18. 

The symmetrical adjustment which increases the closeness of tie 
packing brings the members of the rows of carbon spheres show 
in Fig. 13 alternately into contact and further apart, as indicated 
in Figs. 17 and 18; thus a carbon sphere, such as p, makes contact 
only with m and n, and draws away from r and s. The sequence 
of making contact and moving further apart alternates in 
secutive layers of the form shown in Fig. 17, so that these a}tt 
now have two distinct projections on the same area o >? ■ 
the latter diagram thus shows two alternating sets of car on sp ^ 
those indicated in continuous lines, and those in dotted me-, 
place of the one set shown in Fig. 13. This alternation res 
the formation, in each of the planes projected on Fig. > 
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-triage Ot carbon spheres in contact and of indefinite length, the 
zigzag string* in one plane of the assemblage being located from 
the positions of others in the same plane or of those in the next 
neighbouring planes by some simple symmetrical operation such as 
that about a cetttre oI symmetry; the zigzag strings in one plane 
do not lie immediately beneath or above those in the next plane 
The assemblage of Figs. 17, 18, and 19 represents the general 
methylene assemblage, and is to be regarded as an arrangement 
having the empirical composition CH 2 , which constitutes the open 
chain portion of a normal paraffin. By dividing the zigzag strings 
into fragments of suitable length by the introduction of pairs of 
hydrogen spheres at appropriate intervals, it may be converted as 
i‘ sii""'" inf0 an assemblage of molecular aggregates repre- 
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-tmafn-e of any particular normal paraffin. The existence of this 
Ascribed tnd e theT n ^ f f tUre ° f close P a ^d assemblages just 

dJ32 h fenetd'f ** “ 0,6 "°™ aI Puffins, 'the 
exhibit behaviour 1 I “ connectm g the terminal methyl groups 
Paraffins by the general T "™?* s „ “ e re P«seutation of the normal 
11 been JZ J T » worthy of note, 
assignable, in accordance P P a P ers that the configurations 
"nil the theory of homo? ^ ® cr y sf ' allo g ra pbic evidence and 

distances i s in en fe ! T %»!"*** to numerous organic 
xffiaviour of such compound "p V 0 ”® features of the chemical 
"‘‘Winn arrived aWor fh Bef ° re proceedm g to employ the 

” ,!ic P^'clion of assemblage § ,Inetl,ylene cI '*>X '[CHJ.. 

senihlages representing the normal paraffins 


7 X 2 
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for comparison 

it is therefore 
chain, •[CH S ]„ , J 

separated from 


with the chemical facts and crystallographic evidence, 
desirable to consider stereochemical features r.f tk , 
aa now presented. Any such continuous chain 
the whole assemblage presents the plan and elevation 


Fui. 19. 



, • 91 and 21 ; a rough perspective view of a fragment 

ZfZlS prolonged chain is given in Fig. 22, It will b, 
In that each cairn sphere is directly attached to two other rarVn 


Fig. 20. 




• e method employed by van’t Hoff and Le Bel, the configuration of 
J >tnn = . of methylene complexes which forms tho backbone of a 
Jirna pa, 1 allin molecule is derived by first substituting carbon 
> toi ho of the tetrabedrally disposed hydrogen atoms of a 
liab. mhTi k ’ llreserv!n ? th ® tetrahedral disposition of the 
en ' ttfat ’bing two hydrogen atoms to each added carbon 
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, • , „ uch a way that the two outer methylene complex, s thus 

formed are identical with the central one and identically related t,, 
it, while having the opposite orientation. The central portion, 
•CH *CH ‘CIIV, of the propane molecule is thus arrived at. 
Arrangements" proper for the representation of succeeding ,*,* 
of the homologous series of paraffins are derived by repetitions of the 
same process. 

The form of a group of methylene complexes reached in tins way 
is quite definite and is that shown in Fig. 22 ; as the ineceding 
argument has established, a number of the groups representing the 
same term of the series can he packed closely together so that the 
passage to closest-packed equilibrium involves but a quite trivial 
adjustment. When additional hydrogen spheres are inserted appro 
priately to complete the representation of a given paraffin, sn 
assemblage results, as will he shown immediately, which displays 
the geometrical and dimensional properties appropriate to the crystal 
of the substance concerned. 

It is easy to demonstrate that the persistence of the tetrahedral 
tvpe of arrangement is a geometrical consequence of substitution 
effected in accordance with the second geometrical property. Feu 
in carrying out such a substitution in a methane assemblage, the 
added carbon spheres are deposited in the hollows on the faces of 
the layers of the assemblage left, vacant by the removal of hydrogen 
spheres and consequently tile incoming large spheres occupy pr« 
tically the same situations with respect to the unsubstituted portion- 
of the assemblage as were previously occupied by outgoing small 
SDliercs Consequently, since the situations of the paraffin spheres 
give a tetrahedral arrangement of the contacts within a molecular 
croup this tetrahedral disposition of tlie contacts still obtains after 
the substitution. It is not- suggested that the tetrahedral arrange- 
ment of the cont acts will remain precisely regular. 

The Ethane Assemblage. 

The unit, shown in Fig. 22, of the general methylate assembhgc 
of Figs. 17, 18, and 19 possesses the constitution of an 
long string of attached methylene groups, 

ch 2 -ch 2 -ch 2 -ch 2 , 

and is represented by the graphic formula: 

HHHH II H H H 
- -oc-c-c-c-c-oc- - 
H II HHHHHH 

The comparison which has been made heUeen *1^ ^ ^ 

methylene assemblage and the methane t e Lecu succeed 

extra pairs of hydrogen spheres are introduced 
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carbon spheres, the resulting assemblage assumes the composition 

-nd constitution of methane, thus: 

II H H H H H 

HCH HCH HOH HCH HCH HCH 
H H H H II H 

If. however, such pairs of hydrogen spheres are intercalated, not 
evei-vwliere between succeeding carbon spheres, but intermittently 
;it points homogeneously selected, the resulting assemblage should 
represent a normal paraffin homologous with methane. On intro- 
ducing l»ti s of hydrogen spheres symmetrically at half the points 
indicated, the assemblage representing ethane should be produced, 
thus: 

H II H H H H H H H II 

IKM'U HG-CFi HC-CII HOCII HC-CII 
HH H1I H H H H H H ' 

It is desirable to confirm this deduction by an examination of the 
ethane assemblage, thus derived, in 'the light of the principal 
crystallographic evidence available; this is found in the data 
obtained 1))' Gossner for the hexahalogen derivatives of ethane and 
for pentabromocthane (Trans., 1906, 89 , 1682). In the tabulated 
data for these substances it is convenient to double the ratio of 
c b, and to state the equivalence parameters and axial ratios as in 
the appended table; the valency volume, II' = 14, is regarded as 
the molecular space unit, so that the linear unit employed for the 
equivalence parameters is the edge of a cube of unit valency volume. 
The closeness of the packing of the spheres is taken to be the same 
as that of the closest-packed assemblage of equal spheres : 


CIlrXK'f.'l. 

IlcCi./CBitl, ... 

CHrpCBr, 

CllBr.-Clir, . ,. 


ft : b : c. £}, 

0-5677 : 1 : 0-6320 90’ 

0'5612 : 1 : 0-6342 
0-5646 : 1 : 0 6384 
0-5689 : 1 : 0 6284 ’’ 

0-5650 : 1 : 0-6236 9ri9' 

Mean for first four substances : 


-c. : y z. 

1-9255 : 3-3917 : 2-1435 
1"90S6 : 3 4009 : 2-1520 
19120 : 3-3367 : 2-1620 
1 9205 : 3-4058 : 2-1403 
1-9232 : 3 4126 ; 2 1281 
1 -9166 : 3 8983 : 2’1494 


In calculating the mean equivalence parameters, the four ortho- 
m ic substances only have been considered, the monosymmetric 
pen abromoethane being excluded from the calculation 

of Sr iTis 0 b 7-,T dere ? how the §eneral rae%lene 

M “ f . ’ , 19 can be converted into a close-packed assem- 

paramours 0 * im8nS10Ils ^presented by the above mean equivalence 
ST? Z l 1 ' 917 : 3 ' 396 -' 2 ' 149 ’ b ? intercalation of 
diameter of a w b w"® ? the mauner already indicated. The 
“mt from the cnv 1V a ent .- SpherelS obtainod “ terms of tie linear 
Outlined by joinin^th™*!,? 1 ^ iS the fMe - dia g 01lal of the cube 
3 J Ug tbe obtuse 8 o>i d angles of the unit dodecahedron 
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of a closest-packed assemblage of these spheres (Trans., 1907, 91 
1181). Thus, if a be the diameter in question, aj t/2 is the edge of 
the cube inscribed in the unit dodecahedron ; the content of this 
cube is a 3 /2<j2, and that of the dodecahedron is equal to ,-,3 ■ , „ 
which is taken as unity. Consequently, a = 2* =1 1225, and since 
the volume of a quadrivalent sphere is four times that of a univalent 
one, the diameter of the former is 2* x 21 = 2* = 1 '7818. 

The sphere projections in the general methylene assemblage of 
Figs. 17, 18, and 19 are drawn to the scale thus indicated, and the 
dimensions indicated in these figures are, two of them, the values 
,r=sT917 and jr = 3'396, of the mean equivalence parameters in the 
table' last given. On introducing between each pair of layers of 
the general methylene assemblage extra hydrogen spheres equal in 
number to the carbon spheres already present, the preservation of 


Fig. 23d. 



close-packing demands that the one pair shall shift upon the next 
pair, so that the projection of the two pairs now consists of four 
superposed sections, as depicted in Figs. 23, a and b. 

In these diagrams, which, taken together, give a projection of the 
ethane assemblage, some of the intercalated hydrogen spheres are 
marked a; the dimensions, a?= 1*917 a.nd y = 3*396, are shown in the 
plane of the section. The packing is about as close as in the methane 
assemblage described above, and since the closeness of the packing 
is thus adhered to and the composition is that corresponding with 
ethane, the translation perpendicular to the plane of the section 
will necessarily have the corresponding, value of 2-2149. Since 
the valency volume of the molecular unit is 14, and that of tw 
terminal hydrogen spheres is 2, the dimension s of the methylene 
assemblage, as shown in Figs. 17 and 18, is six-sevenths of the t vane 
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ast stated, md therefore equals 1-842; this is the value of , used iu 
these diagrams. It is concluded from the above that the assemblage 
depicted it’. Fig; 23 ls reIatcd to the general methylene assemblage 
in the appropriate manner, and has the dimensions indicated for 
ethane by the crystallographic data; 'the crystalline symmetry of 
ihe assemblage, when ail the smaller spheres are identical in kind 
is the orthorhombic symmetry exhibited by the hexa-halogen 
.taivalic'.'S of ethane named m the table. It is, however, obvious 
that differences in kind occurring among the smaller spheres might 
hare the efTeet of reducing the symmetry of the assemblage in the 
manner indicated by the existence of the mouosymmetric penta- 
iirwnoethaiir. 

Lehmann has shown (. Molehular-Physik 1888, 1, 178 ) that hexa- 





chloroethaiic, UJ 6 , crystallises in an anorthic and a cubic form 
■i> "0,1 as in he orthorhombic form dealt with above; B0 measure 
on sareavadable for the former modification, but it is insTruXe 

rep “? tte cubk f °™ 

the orlhorliombic°and 1 the 0 c e i r ' e ^ 10 a- S i 1II> WWcb mUSt betwe » 
it is eraveiiient to 3 derive h XXr ° f Woroetbane, 

the former The ortho h ^ tie !atter fr0m that 

nvstillograplhc oXX ,, 7 ° ”** for Purely 

»f the iVm shown iu FigX/TXd^X “ P ^ a 

■ Wo carbon spheres in ronfanf i • ’ * \ and d} and consisting of 

l! «d round the leek n™d 7? ! ° f « chlorine «Ptoe, 
* volumes of the tt^ r be We6n tho U ™ ^ge spheres; 

llat *ia„ the six ™ i ? h T’ 4: ™ B«eh 

approximately fo™ a c X ^ t ’° ,arger 0Bes > «"Y 

• “ a c nntinuous ring of small spheres in 
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contact as shown in the diagrams. A geometrical unit of this kind 
is marked ABcdefgh in Fig. 23a, and presents in that diagram the 


Fio. 24. 



b. 



aspect depicted in Figs. 25 a and 6 ; it can be used in the maimer 
described below for the construction of the assemblage representing 
the cubic modification of hexachloroethane. 


Fig. 25. 
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i-rnlro points lie at the centres of the cube cells of a 
•“fi, partitioning of space provided that the cube cells have the 
_ e pi; the length of the cell edge should therefore be s v/14, 
] 0 previously used being adopted. The units are fitted into 
! \v tun ci non-intersecting trigonal axes of the kind already 
' / ...^i ,p. 2317), and in the following manner. In one cube 
i! >l,c trk'onal axis of which has the direction indicated by a 
L>j, 41 place a geometrical unit group so that it§ centre is at the 
■Trc <’ , f t’» cube cell, and so that the centres of its two large 
'l, cl o> lie on the single trigonal axis of the cell; whatever the 
vr-t'on of the small spheres, it is evident that their centres lie on 
^circle the centre of which is the point of contact of the two large 
* nl-eres. and the plane of which is perpendicular to the trigonal 
uis of the unit. This circle is projected on one of the three face 
directions of the cube cells as an ellipse, as indicated in Fig. 256. 
Geometrical units are now fitted in similar manner into the other 
elite celt of (he system, duo regard being paid to the preservation 
!l,c respective trigonal axes, a, l, c, and d, of the different cells 
„j the partitioning. 

A single layer of the resulting system of cells with their contents 
> depicted in Fig. 26 as a projection on a cube plane; the projections 
,4 the trigonal axes are shown as continuous straight lines, and 
mo lettered a, b, c, and d, in accordance with the convention 
previously adopted (Trans., 1907, 91, 1183). Digonal axes of 
rotation pass through the assemblage perpendicular to the plane of 
nrojertion at the points S, T, U, and V. 

The precise position of the small spheres in the assemblage is 
deduced by reference to the digonal axes of symmetry. Thus the 
geometrical unit is so placed in the cube coll of the partitioning 
that the distance of the centre of one of its small spheres from a 
digonal axis is equal to the radius of the small sphere ; this 
condition is practically fulfilled if the position of the circlet of 
>mall spheres is such that the centre of one of them lies at the 
iiighest, point of the circular locus, the projection of this centre 
therefore falling at one extremity of the minor axis of the ellipse 
m ivticli the circular locus is projected on the plane of a cube face, 
"hen one geometrical unit has been placed in position in the 
manner indicated, others can be similarly located with their centres 
at the remaining cell centres by carrying out the coincidence 
movements and operations with respect to the axes of the first 

iT , . C ? U ' T,le ^’l 5 * 5 of symmetry is that numbered 2a, in 
" ,0 * 5 list (Zcitsch. Kryst. Min,, 1894, 23, 44). 
t IS evident from Fig. 26 that, the spheres of the single layer 
'Paxes fit closely together in the marshalling indicated, and, 
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as tie assemblage can be regarded as made up of sucb layers parallel 
to either of tie three directions of the cube faces, it follows th a . 
the geometrical units employed can be fitted together in S p acc . 
the manner indicated, and that the packing is very close. 

The geometrical unit which has been used in building m, ,j |( , 
orthorhombic and the cubic crystalline assemblage of hexachloro- 
ethane is, as before mentioned, merely used for construction,! 


i'lG. 26. 



purposes, and is not to be regarded as possessing the configuration 
of the chemical unit or molecule. The possession of a larger mass 
of crystallographic data than is at present available should enate 
the configuration of the chemical molecule to be detei mine 
process of elimination. The various polymorphous f° n,ls 01 , . 
different halogen derivatives of ethane must all consist, o 
arrangements of units having the configuration of r “ e e 
molecule; further, the latter must be derivable from the ge 
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„ tiiv'ene assemblage by the symmetrical intercalation of spheres 
iiail valency volume in this assemblage, as already described, 
^..-e renditions are fulfilled, not only by the geometrical unit used 
. .'‘.. p but also by groups of the composition C 2 C1 6 possessing a 
on figiiva t ion such that the eight component spheres are centred 
it the apices of two tetrahedra so placed that an apex of the one 
■ (ji re ctcd towards an apex of the other. The two kinds of unit 
' ■ t jj e structure thus distinguished possess the configuration of 'the 
ethane molecule as it has been deduced from the principles laid 
down by van't Hoff and Le Bel; rough perspective views of the 
. bemical trait or molecule thus derived are given in Figs. 27 a and b. 


Fie. 27. 



It will be seen that the one may be derived from the other by 
rotating one-half of the unit through 180° with respect to the 
other half. The fact that these two configurations of unit, closely 
related by the mode in which one is convertible into the other, can 
lie traced in the assemblage as depicted in Fig. 26, is of interest in 
connexion with van’t Hoff’s doctrine of the free rotation of a singly 
hound carbon atom. 


An Alternative General Methylene Assemblage. 

A simple method has been given above (p. 2333) for deriving 
an assemblage which can be geometrically partitioned into endless 
f rings of the general form »(CH 2 ), and it has been shown how 
e assem lages representative of the normal paraffins can be derived 
rom rs general methylene assemblage by the intercalation of 
eres. Examination shows, however, that by modifying 
;e referred to by means of a particular kind of 


the 


distnrf* y 01 a particular kind of 

the arral’ M & J' e ™ atlve seriea °f assemblages is obtained, in which 
th e methid 6111 ™! ° f Ule carbon and hydrogen spheres which form 
3 me fragments is very nearly the same as before: this 
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arrangement, like the first, is related to a number of crystal Icjraph: 
facts. The new kind -of arrangement can be derived from th e 
first by an adjustment or deformation which leaves each sphere Trill, 


F i«. 


28. 



practically the same surroundings hut which changes the general 
symmetry : the nature of the adjustment is as follows. 

The large spheres of one layer (Fig. 28) in the unadjusted methylene 
assemblage of Fig. 14, when pressed together in the direction which 


Fir.. 2?. 





is horizontal in the diagram, fall into a square arrangement, 
simultaneously, the smaller spheres, by movement on earn 
and on the large spheres with which they are in contac , are 
to accommodate themselves to the altered form of the a ) e1, 1 
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paok very closely into the hollows remaining after the change 
■ " n ^ e . The section of the assemblage shqwn in Fig. 28 thus 
.' fpm es that shown in Fig. 29 a and b ; the modified layer consists 
, j a plane of the larger spheres in square arrangement with the 
imall'T spheres sunk in the hollows on both of its faces ; the small 
SI] v ere s touch, each other in the plane drawn through the centres 
of the large spheres, as shown in Fig. 29J. Layers produced in this 
Banner can he fitted closely together in such a way that the 
resulting assemblage is practically identical with that previously 
reached bv compounding the layers in their other shape. In other 
'.rails, the layers depicted in Fig. 29 are obtained from the general 
metbvlene assemblage of Fig. 14 if, instead of making the separation 
n to iavers parallel to the plane of Fig. 14, it is made parallel to 
the piano of projection of the 

same assemblage shown in F, °- 30 - 

pic. 30, The plane of projec- 
tion of Fig- 30 is at . right 
angles to those of both Figs. 13 
and M; thus, in Fig. 31a, in 
; which the arrangement is 

identical with that in Fig, 13, 
a plane perpendicular to the 
plane of the diagram, drawn 
Through AB, gives the projec- 
tion shown in Fig. 14, whilst 
a plane drawn through CD, 
also perpendicular to the plane 
of Fig. 31c, gives the section 
depicted in Fig. 316. 



_ Tlle conversion of the general methylene assemblage depicted in 
Fig. 30 into that representing a normal paraffin is, as before, effected 
by intercalating hydrogen spheres, twice as numerous as the carbon 
spheres in a single layer, between consecutive layers of carbon 
spheres appropriately selected, the planes of these layers being 
parallel to the plane of projection of Fig. 30. It is seen from 
Fig. 2% that the principal hollows, which are of the kind marked 
A, in one of the surfaces of a layer are twice as numerous as are 
toe carbon spheres of the layer; if therefore two such layers are 
sppropnately placed together, a layer of hydrogen spheres twice 
b numerous as the carbon spheres of a layer can be closely fitted 
n w o'™’ ea ' C . h spllere occupying a principal hollow, such as A, 
1 le opposing faces. The combination of two layers of the 
■pon ion CH, with the layer of hydrogen spheres thus fitted 
' " et> “ U,em > 18 shown projected in Fig. 32: the small spheres 
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of the intercalated layer are indicated by double circles. I„ a 
assemblage representing a normal paraffin formed in this manner the 

hydrogen spheres added to [ 
t’ 10 - 31 "' terminal layer of the f otn] 

CH 2 , and allotted to this lave: 
occupy the same positions' j n ’ 
the face of the layer as thev 
would if an additional CH 
layer, of which they formed 
part, were added ; this can b e 
scon on inspection of the pr 0 . 
jection of a stratum of a 
paraffin assemblage of th e 
form under consideration. The 
stratum represented in Pigs 
31 a and b is that appropriate 
to normal butane, 

CHj-CHo-CHo'Otlj; 
corresponding with the four 
methylene radicles, CH.,, there 
are present four layers of large 
spheres in each stratum, as 
shown in Fig. 31a. 

Tho centres of the terminal 
small spheres which have been 
introduced lie on two similar 
sets of digonal axes of the 
assemblage having two direc- 
tions perpendicular to one 
another as indicated by the 
diagonal broken lines of Pig. 
32; the identity of these di- 
gonal axes in the two direction! 
involves the presence of screw 
tetragonal axes perpendicular 
to the planes containing the 
digonal axes. Thus, the assem- 
blage of a normal paraffin in 
the modified form now de- 
scribed can present tetragonal 
symmetry; the orientations of 
the succeeding strata, each of 



which is composed of a certain number of layers of the com 
CH 2 with the terminal hydrogen spheres added, will then di er . 
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py 5 remarked above, a section of a single stratum present in 
'butane assemblage is represented in Pig. 31. 

This the marshalling of the assemblage of a normal paraffin, 
vien of this altered form, is compatible with very close packing, 

- evidenced as before by the approach to a maximum of the number 
if contacts or close proximities round each sphere. Thus, each end 
carbon sphere of a chain is in contact with, or in close proximity to, 
six laree spheres and fifteen small ones, together twenty-one, and 
• jj 0 f the other large spheres is similarly environed by eight large 
and twelve small spheres, together twenty. Each terminal small 
sphere is environed by four large and four small spheres, and next 
to the terminal ones occur other small spheres immediately 
surrounded by five large and five small spheres : in the interior 
of the assemblage each small sphere is environed by six large and 
three small spheres. As before, the carbon spheres of a molecule 
containing several atoms form 
a zigzag string; the angles of 
the zigzag are, however, much 
more obtuse in the form of 
assemblage now under con- 
sideration. The relation be- 
tween the latter, which may be 
called the tetragonal assem- 
blage, and the orthorhombic 
form o i assemblage previously 
described, is indicated by 
stating that whilst the mar- 
shalling of the methylene por- 
tion is the same in both, the 
one is obtainable from the 
other by a geueral distortion 
winch alters the angles of the zigzag formed by the chain of carbon 
spheres, but does not appreciably alter the environment of the 
different spheres or the closeness of the packing; the molecular units 
are of a slightly altered form, although they retain much the same 
general configuration. In view of the indications obtained of the 
existence of alternative modes of partitioning, which do not give 
tautomerism, in connexion with benzene (Trans., 

, 9, 1696;, and of such alternative modes which furnish a 
mechanism for the occurrence of tautomeric and isomeric change, 
r is very possible that a paraffin derivative which occurs in one 
u-j aSSfm . a ^ e . throughout range of temperature would 
range of eoT’ v!* 0 ” * n ^° ^ a **’ erna ^ ve ^ orm 011 entering a different 
vw. XCVH. 

7 o 
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Crystalline. Form of Halogen Derivatives of Homologues of Eth nt 

It will be convenient now to discuss the rather sparse ci ystallo- 
graphic data available for the halogen derivatives of the hoinologues 
of ethane, and to show that these data are very closely and v en 
simply related to the two forms of assemblage described above 
The whole of the available goniometric data are dealt with under 
this heading. ' 

/3i8yy-Tetrabromobutane, CH 3 -CBr 2 -CBr 2 -CH s , is dimorphous, and 
exists as a tetragonal and an orthorhombic modification, which 
have been measured by Fedoroff ( J . pr. Chem., 1890, [ii], 42. 14jj 
The tetragonal form has the axial ratio a: c = 1: 1'28; on statin® 
this in the alternative tetragonal form of a: c=^2: 1'28, and 
multiplying the value of c/a by four, the number of carbon atoms 
in the open chain, the ratio becomes, when stated in the mors 
convenient orthorhombic form: 

a.-. I : c-1'414 : 1 414 : 5T20. 

The valency volume of this butane derivative is TF = 26, and tire 
equivalence parameters are thence calculated as : 

x :y : z = l 929 : L929 : 6-985. 

Since, in the tetragonal type of assemblage, the strings of carbon 
spheres which form the backbone of the molecules all have the same 
mean direction, symmetry would indicate that this is the direction ci 
the axis c in the tetragonal crystal form now under discussion. 
The longer direction of the molecule having thus the direction of 
the parameter s, the dimensions of the fragment, CH £ , in the crystal 
structure should be tile above x and y and the fraction, 6/26, of 
the above length, i. The equivalence parameters of the fragment, 
CH 2 , of the normal butane assemblage arc thus calculated from 
the crystal form of the tetragonal modification of (Wyy-tetrabrcmo 
butane as 

x:y: z=l'929 : T929 : 1-612. 

These values should represent translations in the tetragonal form 
of the general methylene assemblage; that they do represent such 
translations is shown by the manner in which they adapt themselves 
to' the description of Fig. 31, in which they are marked. The 
orthorhombic modification of the substance is dealt with later 
(p. 2347). 

The isomeric ajGyS-tetrabromobutane, 

CH,Br-CHBr-CHBr-CH 2 Br, 

is described by La Valle (Ber., 1886, 19, 572) as orthorhombic «'« 
a: b-. c = 0-9776 : T! T6820, and is thus pseudotetragonal. Mil 
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j,kiug the ^ ratio, cjb, , a. CH 4 ; if therefore a carbon sphere, which 

parameters for the whole nq tuted for a Bing i e close of four 

with 1! -6 in tliejtfme man )e ] ong and wi] [ connect , ; f our par) .j a ] 
x : y : s— T947 :‘l thua give a composite group of the 
X \y; 5=1-917 : 1 \. Consequently, if throughout the 
These values are not far remo close group of the composition H ( , 
(ttraccaial isomeride; they suggest and a carbon sphere substituted, 
in the present instance as compared 33 to make the relation of the 
s!i„ht compensatory approximation t 3 a whole identical, such an 
direction of the axis c. A stereoisomt-ion. There are two ways 
considered below (p. 2348). ■'metrical manner, either 

The tc-trabromohexane of the constitution" with the ascertataed 
CH 2 Br-CHBr-CH 2 -CH 2 -CIIBr-C. 

is described by Negri (Ber., 1889, 22, 2498) as iE e was under con- 
a: b: c=0'3641 : 1 : 0‘3788, and is also pseudot<i en tation of the 
multiplying tile length, b, by two, interchanging 5 ’ork composed 
calculating just as before the equivalence parameters fdl rran gement 
molecule, with II =38, and for tile fragment, CH 2 , witft / I J aching 
the following values are obtained : * ‘ion of 

* ! ’J '■ *=1"880 : T956 : 10-329. With /F=-3, s " lame 

r:it::-T880 :T956: 1-632. „ me- 

These values for the methylene fragment, approximate closely 
to those derived from the two previous cases. 

The three halogen derivatives just above discussed thus present, 
the tetragonal type of assemblage; the following appear to exhibit 
the alternative orthorhombic type first described, of which the 
halogen derivatives of ethane previously referred to afford examples 
As already noted, 0%-tetrabromobutane is dimorphous and 
irom Fedoroils data for' the orthorhombic modification Jaeger has 
calculated (Trans, 1903, 93, 521) the axial ratios as «: }•( = 
Msu-1: 1: 3-4*8. On multiplying the length b by four, the 
number of carbon atoms in the chain, interchanging h and e, and 
ir nr e V llTa,cnce parameters for tile whole molecule with 

r- 6 ’ “V 01 ' th ° met Wene fragment, CH.„ with IF = 6, the 

1 allowing values result: 

■r; 2/ : --=1 868 : 3-479 : 1-000. With IK= '0 
i-: 2/ : :=l-868 : 3-479 : 0-923. „ W= 6.' 

J™ , Ule " lea “ values of equivalence parameters for the- 
, 8 derivatives of ethane, namely, x:y. z = T967 : 3 396 : 2149 

whvleL' f yv ? lume ’ 1 17 = 14 (P- 2335 )> we obtain for tfre 
IDIT 3-3ir r< ^Qo? t> C ^ 2 ’ Wlt)l 1,7 = G ’ tlle valu33 x-.y:z- 

%'l7 fa 18 ValUS ° f * ^ “ haJf that of tte 2 of 
that ciln,l :l i,„i ‘ j S6t ° f vaIues approximates closely to 

rom the data for the orthorhombic j8/8yy-tetra- 

7 o 2 
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Crystalline Form of Halogen Derivalive.-i,^ 15 ^' 1 ! a foni1 

,he orthorhombic ethane 

It will be convenient now to discuss 
graphic data available lor the halogeD HBr-CHBr'CHjBr, stereo- 
of ethane, and to show that these e > ^aa been described b v 
simply related to the two formO 23 crystallising in the memo- 
The whole of the available gor^^348: 1* 2*3338, £=80°55h On 
this heading. so that {101} becomes {100}, an( j 

##yy-Tctrabromobutane, fxial ratios are obtained in the form 
exists as a tetragonal ar 0 = 82 O 58 , 3O' / ; in these values a j 9 
have been measured by ? i 9 ta-ken as a, and b is multiplied bv four 
The tetragonal form ‘axial ratios are thus obtained in the" form 
this in the altern->96: 4-000, a = 82°58'30 // . The equivalence 
multiplying the v whole molecule, with IF = 26, and for the frag- 
in the open oh W = 6, are now calculated as before; the values 
convenient c 

x : y : z= 1*938 : 3 316 : 4 -085. With IF =26. 

x:y:z~ 1 ’938 : 3*316 : 0*943. „ IF= 6. 

Matter set of values -also agrees well with that derived from 
e ^ Ur halogen derivatives of ethane, namely, with x\y\ z ~ 
17:3-396:0*921. 

The Secondary and Tertmry Paraffins. 

The discussion of the configurations of the normal paraffins in 
the previous pages has revealed a singularly close correspondence 
between the customary method of representing the constitution oi 
such substances and the conception of their configurations derived 
from the geometrical application of close-packing to assemblages of 
spheres of two volumes in the ratio of 4 : 1. It has yet to be shown 
that the correspondence extends to the secondary and tertiary 
hydrocarbons of the same series. 

Tetramethylm ethane (j Bfi-Dimethylpropane), C(CIi 3 ) 4 . 

The most obvious method of arriving at the assemblage represent- 
ing tetramethylmethane consists in replacing each hydrogen sphere 
in the methane assemblage by the methyl radicle, CH S , in accordance 
with the second geometrical property; the discovery of the precise 
arrangement of the assemblage is, however, attended with much 
difficulty if this mode of procedure is adopted. Another method, 
which is more readily traceable, depends on the application of the 
firft geometrical property to the methane assemblage, and may he 
thus described. , , 

- It has been pointed out that the four hydrogen spheres assoua ^ 
to form a close group in a methane assemblage belong to 011 



structure and the chemical composition, etc. 2349 


different molecular groups, CH 4 ; if therefore a carbon sphere, which 
is quadrivalent, be substituted for a single close group of four 
hvrlrot'en spheres, it will belong to, and will connect, four partial 
woup3 or radicles, CH„ and thus give a composite group of the 
required composition, C(CH 3 ) 4 . Consequently, if throughout the 
methane assemblage every fourth close group of the composition H 4 , 
selected symmetrically, is removed, and a carbon sphere substituted, 
this being done in such a manner as to make the relation of the 
units so obtained to the assemblage as a whole identical, such an 
assemblage will furnish a possible solution. There are two ways 
of accomplishing this in a highly symmetrical manner, either 
of which would appear to be in harmony with the ascertalhed 
facts, 

When the structure of the methane assemblage was under con- 
sideration, it was pointed out that the shape and orientation of the 


groups, Hj, influence the form of the skeleton framework composed 
of the carbon spheres, the reason of this being that the arrangement 
affected by these spheres must be such as gives the closesbpadcing 
of the groups in' the cavities containing them; the substitution of 
single carbon spheres for some of the H 4 groups will, on the same 
principle, involve some slight modification of the skeleton frame- 
work of carbon spheres. The precise nature of this change is 
difficult, to trace, especially in the absence of crystallographic data; 
for diagrammatic purposes it is therefore better, in each of the 
two solutions of the problem, to employ the simple arrangement of 
tie carbon spheres in as high a symmetry as the marshalling which 
they present, is capable of, without attempting to depict the exact 
equilibrium conditions ultimately attained. 

The simpler of the two arrangements possible for the substituted 
carbon spheres has cubic symmetry. Thus, let the points of a 
certain cubic space-lattice indicate the centres of the carbon spheres 
cf a methane assemblage; the centres of the cubes outlined by the 
system form a second similar space-lattice and mark the positions 
“ th ® te rialiedral hydrogen groups. One-fourth of the groups can 
e selected for removal and substitution by additional carbon 
sp eres in such a way that their arrangement is that of the un- 
latched cubes indicated in Kg. 33 a and 6, which gives the two 
projechons °f the two sets of alternate layers. The alternative 
ngement is a simple tetragonal one, and is shown in Fic. 34 • 
fourth^vT 1S ldenllca! . with F; g- with the exception that every 
occupied bv !’ Symmetr ‘ calI y elected in tetragonal symmetry, is 
are shown w*” r Pller ?' Th ° newl y introduCBd carton spheres 
one of the thre™ ™ ^ circles ’ and arB ranged contiguously in 
axial directions, namely, that perpendicular to the 
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plane of the figure; the groups of hydrogen spheres, H 4 , fill the 
strings of cavities marked A, which are not occupied hy tile added 
carbon spheres. Thus, the complete assemblage, much as in the 
case of benzene previously described (Trans., 1906, 89, 1693 ), 

consists of continuous 
columns of carbon 
spheres in contact, the 
interstices between 
which are filled with 
groups of hydrogen 
spheres so arranged as 
to produce close-pack- 
ing; the columns con. 
sist of square groups of 
four separated by single 
carbon spheres through, 
out. 

In both the cubic and 
the tetragonal assem- 
blage described, the 
most symmetrical way of 
partitioning the system 


Firs. 33a. 



Fk:. S3 h. of carbon spheres into 

\///A V/A ATTA gr01,ps fivc is 1 " make 

yy/ vZZ '/// A/Z tkiese S 1011 ! 53 tetrahedral 

y//' ZZZt ^-— ttt with the substituted 

i///'/ AAy 'A/' // A// A/z//Zy spheres at the centres. 

Thus, in Fig. 34, the 

y//z y/// /// '/// sp^ ere ^ can be ^ 

'/ //, yy// ___ yyy. ' ciated With P and Q of 

r“r,r.‘S 

Vy/ '/Z// 'Z/Z 'AZZ below, the four spheres 

VZZ 'ZZZ 'A/, AA P, Q,S, and T thus pre- 

Ah ATZ AA AA/ ~/ZZAVZ/ ZZ/ sentin s a tetraliedral 

/fiy / /y/z/ / y'7ZZ z/y, 7/ arrangement about the 

^—7^ L ^v77Z\7?7 / sphere R. The dispose 
A// /A z/a 77/ tion of the carbon 
/yy/ V y/A L— ''' ' • ■ spheres in the molecule 

of tetramethylmelhane as thus derived is identical with « 
indicated by the theory of van’t Ho ® , and , L ° ® m , viU lie, as 
hydrogen spheres attached to each methyl carbon 
in methane, one in each of three out of four tetrahe 
cavities surrounding each methyl carbon spiere, 
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will follow, as closely as possible, the original arrangement 
l '• iliui' in the methane assemblage 

■ "i n ,peclion of Fig- shows that the tetragonal assemblage for 
, dametliTlmethane, like the first described, must approximate 
"losclv to cubic symmetry. The correctness of the mode of arriving 
at the arrangement which is here adopted is confirmed by Jaeger’s 
determination of the crystal form of the tetrabrorno- derivative of 
tbc hydrocarbon, namely, C(CHgBr){; this author has shown, as 



ilready indicated, that the substance is pseudo-cubic, being mono- 
ymmetric with the axial ratios, a: l : c = 1 0484 : 1 : 0 9472, 
3=»°45' (Trans., 1908, 93, 520). 


Trimcthylmethane (iso Butane), CH(CH 3 ) 3 . 

It has been seen that the appropriate symmetrical intercalation or 
excision of methylene layers, Cff 2 , effected in the case of a given 
normal paraffin assemblage produces some other normal paraffin 
assemblage; similar operations applied singly or in succession to 
die tetramethylmethanc assemblage just described are productive 
m other assemblages appropriate to secondary or tertiary paraffins. 
The principle involved in such operations may be stated as follows. 
' . o'clcr layer of spheres, so constituted as to form the unit layer 
(t a closest packed assemblage of spheres, for example, a methylene 
^ orms a constituent of some closest-packed assemblage. It is 
™ ( a ) that the two parts of this assemblage obtained by 
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the excision of this layer enclose up and become closest-packed 
without any material rearrangement, and (6) that if, instead oi 
removing this layer, the assemblage is divided so as to expose one 
of the faces of the layer, a second similar layer can be fitted on 
to this face and then the parts fitted up so as to form a closest- 
packed assemblage in which the added layer is intercalated. 

The application of this principle depends on the property 0 f M 
assemblage composed solely of such identical layers that some 
translation brings the contour of the adjoining portion of the 
assemblage which is fitted against one side of a single layer to 
coincidence with the contour of the other side of this layer, coupled 
with the fact that close-packing involves a close similarity of contour 
between all the surfaces of different, sphere combinations which 
display the common property of fitting closely on to the same 
surface. 

For the present purpose, isobutane or trimetliylmethane, 
CH(CH s ) 8 , may be regarded as derived by the removal of methylene, 
CHj, from the tetramethylmethane molecule. The possibility of 
performing this operation symmetrically on the tetramethylmethane 
assemblage, whether of the cubic form or of the tetragonal form 
represented in Fig. 34, constitutes a parallel between our method 
of formulation and the chemical relationship subsisting between the 
two hydrocarbons. The process is rather simpler as applied to the 
tetragonal form ; this case may be described as follows. 

One-fifth of the total number of carbon spheres in the tetra- 
methylmethane assemblage are symmetrically removed, together with 
twice the number of hydrogen spheres, by withdrawing every fourth 
layer of the original carbon spheres taken parallel to a plane 
perpendicular to the diagram through a line DE in Fig. 34, together 
with the accompanying hydrogen spheres, and closing up the 
structure by bringing the exposed surfaces together. As the result 
of this operation, the skeleton assemblage depicted m Fig. 3o is 
obtained ; it will be seen that, of the carbon spheres P, Q, S, and T, 
and the set of four, P„ Q„ S„ and T„ making up the eight carbon 
spheres which together enclose a substituted carbon sphere, only 
P, P„ Q, Qi> S, and 8, survive, and that the new groups form two 
sets oppositely orientated in the resulting assemblage. In ™smg 
up the structure after removal of the methylene layer a lateral 
shift is made, such a relative disposition of the opposing l»un aries 
brought together being selected as brings the columns o car o 
spheres at one boundary opposite to the strings of h\ rogen sp 
in the opposing boundary; this is possible because the ccn u p 
_£f the methylene layer in the original assemblage an :e P ^ 
-the hydrogen spheres which becomes central in 1C m 
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^semWaSfl arc alike ca P aMe of functioning as planes of gliding 
!nnmctrv. The approximation of the portions fitted together, or 
tie space gained by the excision, is treated as dependent on the 
postulate that the group of four hydrogen spheres occupies the 
same space in the assemblage as one carbon sphere; it follows from 
this that the Clio layer occupies three-fourths of the space required 
bvaCHj layer. 

Xlic method described indicates roughly the relation of the 

Fig. 85. 



required assemblage to that of tetramethylmethane, but the 
character of the marshalling in the arrangement derived is imper- 
il defined; still less is the precise nature of the crystalline 
■ymnetry exhibited. The absence of crystallographic data for the 
*Y a ( ) ar i' Atives of isobutane leaves the symmetry in doubt, but 
1 is possible to assign to the marshalling of tetramethylmethane a 
cry snnpg form, from which an equally simple one for trimethyl- 
“dbane can be derived. 3 

the sh 8 a ^ S j nce or " cr y sta l d^ta, much latitude is presented for 
P e on by a given marshalling, and naturally the mar- 
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shalling of an assemblage can be most readily investigated vl, en 
in ‘its simplest form. Although this form will not, in general i, e 

Fm.S6a. . the closest-packed one, it 

will approximate to the 
close-packed condition 
and will display the pro ! 
perty that every S ph ere 
will be in contact with 
or in close proximity to! 
a large number of "sur- 
rounding spheres. Jf CH . 
the methane assemblage, 
without changing jt s 
general marshalling, can 
take the form depicted 
in Fig. 36 a and i-, tb e 
simplest shape of the 
methylene layer, CH,, as 
depicted in Fig. 11, can 
here he recognised. Each 
layer of molecules, CH,, 
consists of the simple 
methylene layer with 
the additional hydrogen 
spheres symmetrically dis- 
posed in the same manner 
on both sides of it, ai 
shown in the section / 
the manner in which sue 
ceeding layers are litter 
together in this simpli 
marshalling is indicate! 
by superposing b on a ts. 
Fig. 36. It must W 
clearly understood tha 
the assemblage thus pre 
sented is not- in it 
closest-packed form ; it i 
a distortion of the closest 
packed assemblage abor 
described of such 
nature as to simplify the internal symmetry without c^m 
the marshalling. The methane assemblage, thus ^ 

gives a configuration of the important radic e 2 ^ 


Fig. 36«. 
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j v ;,i harmony with the symmetrical properties expressed by 
, ^ ?ra phie formal* of the hydrocarbons. "When it is employed as 
: ' rriot methane assemblage, the marshalling of the compound 
. f^Bsideration, and that of other kindred compounds, can 
1 and will be seen to be in accordance with the 


to 


w 


Fig. Std. 

TZ7 w 


) 0 O O 0 C 
)OOOOC 
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readily traced, 

-,aphic formate- 
: The first stop is 
j,„j ve the correspond- 
'j simple form of 
marshalling for tetra- 

r.etbylnietliane ; this 
corresponds with the 
tetragonal type of the 
■omponnd above indi- 
rsted. and may be 
retried as produced 
from it by a distortion. 

Jfct nrocess of deriv- 
ition from tho methane 
assemblage just de- 
scribed consists in sub- 
[fituting strings of 
carbon spheres for one- 
fourth of the strings of 
groups of the composi- 
tion Hjj as a result of 
(Ms change, the arrange- 
ment. shown by super- 
posing b on a of Fig. 36 
becomes that obtained 
by superposing c on a 
of this figure. The 
layers shown on the 
plane of the diagram 
are the same as those 
found parallel to a 
P‘ aDe drawn through 
hE perpendicular to 
ft* plane of Fig. 34: 

l*e marshalling for trimethyl methane is obtained directly from 
>4 lor tetr&methylmethane by removing the central methylene 
irict' 1011 i/ r ° m *-he unsubstituted methane layers selected sym- 
iphe!l! nr^ C !° sing U P fc{ie g a P s ; using the remnant hydrogen 
■ n be ffiVi ^ e ^ ween parts of the assemblage which have 
e ogether after the excision. In the tetramethylmethane 



Fir. W. 
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assemblage, layers of the composition CC+CH, (Fig. 36c) alternate 
with layers of the composition 2CH 4 (Fig. 36a); the result 0 f the 
excision described is to give a succession of sets of W, 
2CH 4 : CC + CH 4 : 4H ; CC + CH 4 , etc., as represented roughly u 
superposing a, c, d, and e of Fig. 36. 

The corresponding molecular unit is a combination of one cart) 
sph'ere from a layer a with the three carbon spheres of one of the 
two adjoining layers together with a due proportion of hydrogen 
spheres; the units are #o constituted as to he all alike. tVitj 
regard to the positions of the planes of gliding symmetry mentioned 
above, it is to be noted that in the tetramethylmethane assemblage 
the gliding plane is the median plane of layer a, and in the trimethvl- 
‘ methane assemblage it is the median plane of layer a or <f ; these 
planes of gliding symmetry can be traced in Figs. 34 ln( j 35 
respectively. As already intimated, the nature of the adjustment 
of this marshalling which would he productive of the precise 
crystalline form remains unidentified owing to the absence of 
crystal data. 

The geometrical process hv means of which the trimethylmethauo 
assemblage can be converted into that of tetramethylmethane is 
analogous to the process of preparing tetramethylmethane by the 
action of zinc methyl on tert.-butyl iodide. 

Dimethylethylmethanc (iso Pentane), (CH S ) 2 CH’CH 2 'CH S . 

If, in the derivation of the isobutane assemblage from that of 
tetramethylmethane, a layer of the general methylene composition, 
CHj, such as is excised from one side of the layer of tetramethyl- 
methane complexes, is inserted in the symmetrical position on the 
other side of the layer, and the requisite shift of one layer on 
another made to close up the packing, the assemblage appropriate 
to isopentane or dimethylethylmethane results. The added layer 
has thus to be inserted on one side of each layer marked DE in 
Fig. 35. The relative situations of the two layers, CH», thus placed 
together are indicated in Fig. 14; the relation of the composite 
layer formed to the remaining portion of the assemblage is shown 
in Figs. 34 and 35. The marshalling, as before, is represented in its 
simplest form. 

Pro-pane, Cli^'CHcCH-.;. 

If, in addition to the excision of the layers, DK, from the tetra 
methylmethane assemblage of Fig. 34 a set of layers, BAAC, P a ™ , e 
to them and symmetrically situated, is similarly removed an ' 
exposed surfaces brought together as before, an assem age 
obtained which has the composition of propane. It is l l0S ' . 
to partition the assemblage thus obtained as to derive mo 
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wt . „f the form already indicated for propane (p. 2334); this is 
J1 i readilv shown in connexion with the original tetramethvl- 
:;;U assemblage of Fig. 34 . 

lu the propan© unit described in connexion with the normal 
paraffins, the central carbon sphere makes four tetrahedrally 
ituated contacts with surrounding spheres, two with carbon and two 
,,' :1 ] lv drogen spheres, and of the four tetrahedrally situated con- 
nets of each end carbon sphere, one is with a carbon and three with 
livdroren spheres.' Now in the tetramethylmethane assemblage 
referred to. each central carbon sphere makes four tetrahedrally 
situated contacts with carbon spheres, and when the withdrawal of 
parallel strata occurs, two of the four outer carbon spheres and four 
hydrogen spheres are removed from each molecular group. And as 
do removal of the carbon spheres reveals hollows on the surfaces 
exposed, formerly occupied by these spheres, which, when the closing 
up takes place, are occupied by hydrogen spheres projecting from 
tlie opposing similar surfaces, it is evident that the central carbon 
sphere of each group is, after the process, surrounded by four 
spheres, two of each kind tetrahedrally arranged. Further, it can 
be shown that each end carbon sphere, as in the tetramethylmethane 
assemblage, has tetrahedrally situated contacts with a carbon 
sphere and three hydrogen spheres. Thus, the hydrogen spheres 
remaining of a methane stratum, from which the central CH» layer 
has been removed, are left embedded in the two faces exposed, half 
in each; they consequently retain the same positions relatively to 
the end carbon spheres of the group found in the stratum to which 
they are attached. The same is true of the hydrogen spheres 
centrally placed in the stratum containing the end carbon spheres. 
Consequently, each end sphere of a group has the same tetrahedrally 
arranged contacts with a siEgle carbon sphere and three hydrogen 
spheres after the excisions are made, just as it had before. It is 
therefore established as above stated that the two propane 
assemblages, that of ihe ordinary paraffin structure and that derived 
from the tetramethylmethane assemblage, can be partitioned into 
unit groups of the same form ; in other words, they are polymorphous 
arrangements of the same molecular groups. ' The geometrical 
process inverse to that indicated above, by means of which the 
second kind of propane.assemblage can be converted into that of 
e ramethylmethane, is analogous to Friedel and Ladenburg's 

mX 0 ! « hlo ?P ro P» ne > (CH^CCl* into tetramethyl- 
if b > the a*™ of zinc methyl. , 

molecular^ 10 formulie for a11 the hydrocarbons of the general 

Si , r;r ,oa can * ***« ^ 

■ imethylmethane, and tetramethylmethane by the intro- 
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auction of methylene groups, CH 2 , into the formula; i n a j; ^ 
consistent with the quadrivalency of carbon. It has been shown i* 
the foregoing ppges that close-packed assemblages of the gentry 
composition of the paraffins can be constructed which correspond 
in constitution and configuration with the normal hydrocarbons s 
the series; it has also been shown that other assemblages mav i’ 
derived which possess geometrical properties exactly represinUtiv' 
of the simple secondary and tertiary paraffins by means ot simple 
substitution processes which closely parallel the modes of preparatw 
of these hydrocarbons. The mode in which the geometrical sul, st- 
ations are made renders it clear that similar operations appropri 
ately performed will lead to the production of an assemblage 
corresponding in constitution with any primary, secondary, a- 
tertiary paraffin. The conclusion must thus be drawn that 'the 
continued prosecution of the method described for derivin., 
assemblages representing the paraffins must lead to a complete 
parallel between the possibilities of our geometrical method for 
interpreting atomic space arrangement and the variety of chemical 
processes of derivation which aro so completely pictured with th e 
aid of the ordinary graphic formulae. 

The Olefinic Hydrocarbons. 

The results obtained by means of the above method of deriving 
close-packed assemblages, which represent in composition, con- 
stitution, and configuration all the primary, secondary, and tertiarv 
paraffins, have been shown to accord with all the available gonio- 
metric data; although this evidence is small in amount, it appears to 
be of a very direct character. The assemblages for tire normil 
paraffins are characterised by being built up wholly from the general 
methylene assemblage by the intercalation of additional hydrogen 
spheres in appropriate ways. It will now be shown that the reverse 
process, namely, the removal of hydrogen spheres from the general 
methylene assemblage, gives rise to a geometrical feature corre- 
sponding with the element of chemical constitution described as an 
ethylenic double bond. By the application of this process o i 
excision to paraffinoid assemblages, fresh assemblages can be derived 
representing all the open chain olefines of^the general composition 
C„H 2 „, and it will further be demonstrated that -peculiarities ot 
configuration, which arise naturally during the process, represent 
the properties associated with the cis- and frarts-isomerism of certain 
ethylene derivatives. ' 

Tilt; formation of an olefine may be represented by the chenitcaj 
operation of removing two hydrogen atoms from one terminal car on 
atom of each of two paraffin molecules, and allowing the 
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Ijiyaifiit radicles tlius obtained to condense, forming a hydrocarbon 
molecule containing an ethylemc double bond; this corresponds 
with the production of ethylene by the action of copper on methylene 
-odide, and may 1,8 thus formulated : 

ch,i 2 - 21 + ch,i 2 - 21 = ch 2 :ch 2 . 

It lias been shown that the orthorhombic and the tetragonal forms 
( ,[ the general methylene assemblage are capable of interconversion 


Fig. 3"«. 


Fig. 37 b. 



tj- means of simple adjustment without any violent rearrangement. 
The described process of excision may he applied to either form, 
but the tetragonal one lends itself the more readily to its appli- 
cation; it is the one the employment of which leads to a result 
ikat can be cheeked by crystallographic data, whilst that of the 
orthorhombic form at present docs not. The application of the 
process to the tetragonal form of the general methylene assemblage 
alone is given here; the treatment of the other form is not 
attempted, first, because it is not at the moment of practical 
importance, and secondly, because the first step in the derivation 
of an oletmic form from an orthorhombic paraffinoid form may 
possibly consist in the passage of the latter to the tetragonal form, 
o configuration of the ethylenic grouping, as it presents itself 
a homogeneous close-packed assemblage, is deduced by removing 

till n ° f COmP ° Si,e k >’ CrS ' CH * of general 

M n ; in t , s ~ ci,,bla ge °f the tetragonal form, the small spheres 
,;‘Y th ' ! hoUo "' s of face, and by then keying together the 

“ rasa "• ■“ 


1I-C 

i 


+ -C, 


rH = H'9'9' h 
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and is depicted in Fig. 37 a and b by superposing b on a; the sectio 
of the resulting assemblage of radicles through a line AB i s „j ve ° 
in Fig. 37c; it is concluded that the presence of such a dout° 
stratum aa this is characteristic of an olefine. The only addition 
requisite to the stratum just described to produce from it 


Fio. 37r. 



arrangement for ethylene is the appropriate insertion of spheres of 
valency volume 1 at each of its faces in the manner already 
described in connexion with the normal paraffins; the close-packed 
assemblage composed of the strata thus completed is obtained by 
arranging a succession of the strata of Fig. 37c with a layer of the 

small spheres between each of 
them, such as is shown in 
Fig. 37 d (compare Fig! 32), 
In view of the comparative 
simplicity of this process, it 
will be convenient at once to 
demonstrate its application to 
a specific case in which a 
slight complicating adjustment 
accompanies the formation of 
Hie assemblage. 

Jaeger has described tetri- 
iodoethylene, C 2 I 4 , as crys- 
tallising in the monosymmetric 
system with 

a : b : c = 2*9442 : X 3*4387, 

/3 = 70°44'30» (Trans., 1908, 93, 523). In this description it is 
convenient to change the indices 001 , 101 , 201 , 111. ami 10® 
to 100, 203, 001, 263, and 203 respectively; the -introduction of 
the factor three in this connexion seems permissible in view c * 
the pronounced pseudohexagonal character of the compound, an 
as a result of the change the indices become more symmetrical j 


tie. -3 U. 
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distributed, although numerically somewhat more complicated. The 
axial ratios are then obtained in the form: 

a : i : c = 1 0891 : 1 : 0 7360 ; 0=8I°3'; 
tlie equivalence parameters are calculated, with IF = 12 as: 
* ■■ V ■ s=2'689 : 2’469 : 1 817 ; /S = 84"3'. 

The assemblage appropriate to tetraiodoethylene, and also there 


Fir;. 3 8a. 



Pro. m. 
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Fig. 29; the squares are then converted by a distortion into rhombs 
the diagonals of which are in the ratio of x : y. The arrangement 
and dimensions of the system thus produced are indicated by the 
large circles of Fig. 38a. On one face of the layer of carbon spheres 
are now placed spheres of volume 1, representing hydrogen or iodine 


Fig. 39ct. 



one in each of the hollows. If the arrangement of the large spheres 
were a square one, each small sphere would touch four large ones, as 
shown in Fig. 37 ; as it is, each small sphere makes but three contacts, 
and symmetry requires that these shall be such that the centres oi 



thes 

ones 
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sma II spheres display the same relative arrangement as the large 
and are thus equidistant. Their - j- . , 


... . Their situations are indicated bv 

tl>e circles nla , r ^ d a 1U Fl f' 38a - The Principal hollows now present 
00 fl‘0 (** composite layer to which the spheres a have been 
added arc just twice as numerous as the carbon spheres: they are 
next- occupied symmetrically by other spheres of volume 1, as shown 
l>;- the curies 1 1 and c The block thus obtained can be regarded 
M consisting of three layers of spheres, one of large and two of 
small ones. . . 

A second block of spheres similar to the first is now formed and 
tfcetwo Mocks put together, so that the faces on which no small 
spheres have been placed fall together and key into one another each 
large sphere of one block making contacts with three large spheres of 
,l,e Other block. Three contacts of large spheres are so made that 
the shut of the large spheres on the face of the block has the 
opposite direction to the shift of the small spheres, a, first placed on 
the other face. The relative situations of the two blocks are shown 
s,1 F-l loslll S 38a and 39a, when it is seen that the system 
tanned has digonal axes parallel to the direction y posing through 
pomts of contact of carbon spheres; sections of the double laver 
af two blocks by two planes perpendicular to those of Figs 38a 

U " eS AB > CD “d EF, GH respectively, are 
i own in Figs. 384 and 394. Double blocks of the form thus 
obtained arc fitted together m such a manner that the end layer of 
small spheres 6 and c, of one block serve as the end layer of the 
next double block; thus, if the spheres 4 are allotted to one double 
”!?’ tll0se marked c are t0 be allotted to the adjoining one 
The composition of the completed assemblage corresponds with that 
of ethylene or tetraiodoethylene, and its dimensions, s, y md t are 

i wiiibe?™ ti,arr eters tr c!erived for the iatter 

ZZTZt represe,lt ethykno in whi <* «- 

interesting t,' s pheres are m square arrangement. It is 

complex imlices’given ^ ^T® directions with the somewhat 
lions in the asse l h , ab °I'° are found to b « very important direc- 

* section here gS “ **“ <Jrace * are drawn plan 

normal Jaraffinflcd 1 ^ ^ ° f derivatives ° f the 

Abound carbon ■ ascnb ® freedom of rotation to a 

“ l! « of a ioubt 1 1 ’ a ) lmit f° Q ° f tUs kind d °<* "<>t obtain 

“Pte leprescntS of th n * ^ the accepted 

* «Prtle of a digonal I f m0le ™ le and itS derivatives 

g 1 rotation by means of which it could be 

7 P 2 
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represented. This discrepancy points to the loss of some sym- 
metrical feature clue to the presence of the double bond. An 
examination of the effect on a normal methylene assemblage of the 
removal of the double layer of hydrogen spheres and the closing of 
the gap, which, it is suggested, expresses the change referred to. 
shows that a deterioration of symmetry has supervened; strings of 
carbon spheres are not continued in the same planes across the 
plane at which the modification occurs, but a side shift or ' fault 1 
is necessitated in order that the two denuded surfaces may f, t 
closely together. It is suggested that the existence of this break 
in the regularity of the strings of carbon spheres makes two different 
orientations equally available for the portion of an assemblage lying 
beyond the surface of modification; in other words, whilst in fl le 
case of a normal paraffin assemblage of the tetragonal form tie 
addition of a layer, in order to give equilibrium, must bo so per- 
formed that the joined layers have the same orientation, in tie 
case where a double or ethylenic bond is present, it is equally 
favourable to equilibrium whether the two layers coming together 
have the same orientation or differ in orientation by 90°. The 
parallel which thus exists between the properties of close-packed 
assemblages and the occurrence of cis- and frans-isomerides amongst 
the derivatives of ethylene will be treated immediately in connexion 
with the isomerides of tire composition C^Tj. 

It should be remarked that the existence of the alternative re- 
ferred to for the attachment of an added layer is inoperative in the 
case of ethylene, and in the cases of compounds equally symmetrical, 
such as tetraiodocthylene ; in all such cases the two resulting forms 
become identical, and thus indicate, as they should do, that, there 
is but one kind of molecule. The alternative becomes operative, 
however, iu sonte derivatives of this simple form, since partial sub- 
stitution of the hydrogen spheres allows two kinds of partitioning 
to be discriminated which are not interchangeable without re- 
marshalling. The effects of the presence of the structure repre- 
sented by the ethylenic bond, as exhibited in cases of homologues of 
ethylene, will now be traced. 

The Homologues of Elhylene. 

After having traced a peculiarity of geometrical structure m i 
close-packed assemblage which corresponds with the double soiu 
present in the ethylene molecule, it is desirable to ascertain 
the introduction of this geometrical feature into a p aia ^ 
assemblage leads to the production of the type of assem ^ 
specifically associated with the presence of an ethylenic bom. °* 
this purpose, it is convenient to consider the four butylenes. 4 
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*•*' ma - v 1,6 '' egarded f derived from butane and wobutane by 
the M> waI of tw0 hydrogen, atoms from the molecule; these 
substances are (1) cis-s-dimethylethylene, CI Jj>c:C<^ H 3 ( 2 ) (m „ g . 
CH it 

.j-clii" 1 r I ivletliylene, (3) ethylethylene (butylene), 

t 'H -Cir/CHICH,, and (4) as-dimethylethylene (isobutylene) 
.C'lrjX'ICH.,. Further, m order that the possibilities of clone-’ 
paokii.gr mider the specified condition of unit composition may be 
exhausted, as also those of isomerism of the molecular composition 
FiH- it will he convenient to discuss the assemblages representative 
„j the remaining two hydrocarbons of the latter composition, 
namely, p.l tctramethylene (cyclobutane), CH s <^>Cff,, and (6) 


iiiCtiivlTrimethylene (mefchylcyc/opropane), CtL-CH^ i 

■’ ^ch ‘ 

It „I1 now he shown that the process of excising hydrogen spheres 
„i,.d. ha, been applied above for the purpose of deriving the 
assemblage representing ethylene can be applied in three different 
■ays to the normal butane assemblage; these lead to the production 
ei three distract assemblages, which represent the butylenes, nnm- 
bered 1), (:) and 3) A similar process applied to the isobutane 
assemblage leads to the formation of an assemblage, which represents 
the asymmetrical d.methylethyle.ie, numbered (4). In connexion 
with the analogy existing between the geometrical mode of repre- 

rr n ntr ? d Ule P , 0SSibilitieS of che ’™al ~i Sm , it Will 
es own that these four methods of applying the process of excision 

“ e h °, 0ul y “f that lead ‘o the production of the geometdea” 
pomhanty of structure corresponding with the nrpsenco f 

«™ x JL (r.,1 
r-*- -•» “**”> 

! r 

and the two polrmethvlJf ‘ °[ ^ f °" r homo!o g«es of ethylene 
'he composition C II ‘ n " constltute aU the isomerides of 

"idy two hydrocarbons of the composition C H* 0 ^ 6 the 

analogous to the chcmiol *i on 1 i^io by processes entirely 
<»'W, Strom co, f™ ,; f «» former hydro 

* m °de of forniulation^no “ ° f U ‘° geileraI accur ^ of 

1,1 a striking maimer the * ^ . f °‘"' ard - Tllese cases illustrate 
° " the ge0ffiet ™al property to which has been 
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ascribed the persistence of the tetrahedral disposition of the atomic 
links when substitution occurs; tljey consequently throw light o„ 
the precision with which the ordinary formulas indicate the number 
and nature of the isomerides obtainable in any particular case. 

The three modes of excision applicable to the assemblage 
representing normal butane for the purpose of deriving 
assemblages representative of the butylenes (1), (2), and (3, 
are the following. In a stratum of the normal butane 
assemblage of the tetragonal form, four attached layers of 
the composition CH 2 , and of the square configuration, are present; 
to each of the terminal faces of the block an appropriate 
set of hydrogen spheres lias been added, as already explained 
(p. 2336). The stratum indicated is first divided at the median plane, 
so that each half consists of two layers of the form CH„, to one of 


Tig. 40c, Fir,. 401. 



which an additional set of hydrogen spheres has been added. From 
the surface of each of the two halves exposed by the separation 
the small spheres are now removed, and the two halves are then 
refitted together, making the large spheres of one face fit into the 
hollows of the other; this operation may be performed rn two wajs, 
one being represented by superposing b on a, and the other >' 
superposing c on a of Fig. 40. In these diagrams the groups fitted 

together are of the form _C “£, all the hydrogen spheres attached 

to the outer layer of carbon spheres — those representing the methj- 
hydrogen atoms — being omitted for the sake of clear lie ,, 
superposition of b on a gives the assemblage conespon 0 
(uVs-dimethylethylene, and that of c on a the assem age ^ 
tram- isomeride. No hydrogen spheres lie between t le •» ^ 

layers of carbon spheres fitted together as described, an 
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lk , denuded surface, from which the hydrogen spheres have been 
removed arc now occupied by the carbon spheres of the opJoZ 
tncal operation which ha* th„o v* ? 


r 

face 


diasr 


=Cfl . 


. . t — WV11 & I Juer es ot the opposing 

T„ geometrical op«,l, on , 1 ,,,, u „ '£"* 

Y"’ “ SUE* - cu 

Ui s ch 3 

The assemblage of (3), ethylcthylene, is derived from that of 
normal butane by dtv.d.ng the latter at the place of either the firs 
« third linking so as to give as one segment a single laver If * 
CH.. with its additional small spheres attached Yone fad 

liiilv. and. as the other seo- c 


merit 
throe layers, 


other 
a block or stratum 



Flo. 10.'. 
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of 

CII 2 , with the 
additional small spheres 
attached to one of its boundary 
faces. As before, tbe small 
spheres arc removed from all 
the hollows of the two faces 
exposed by tile separation, and 
the surfaces are then refitted ; 
this operation can only be per- 
formed in one way without 
destroying symmetry, or rather, 
the two most symmetrical ways 
of lifting the strata closely 
together to produce a con- 
tiaimus assemblage give identical results. 

hat ‘ o “IllX f ^ u “ S .f mel ^ Ieth yle ne (4) can be obtained from 

•bamethvlmetl^e C CHI XT”!} 7 ^ ^ ° f 

•o„, 's , ’ already described fFie- 34\ u v 

r*”, **• £ 

terpendicularlv to thenl * * X a * wh08e median Pl»»es pass 
:« BC ,,,• thot 1 b P °f- hC dlagram throu S h al > diagonal 
>E. On removing the 6 1 116 * 13 ** Pkne ’ paSS thr0Ugh a11 the lines 
he denuded surfaces a it , lndlcated and then re-fitting 
he huge spheres alone § 06131 arran S ement ls attained of which 
'Removed lale 8 Xl in ^ 41 1 » this figure the 

Thethreemod l ot - P0Sltl ° n H <° are marked DE 

' the geometrical A n<>t ^ t0 the P roductio " 

«* rera ain to be din rXTX ^ tte etheIwid doubk 
tth, that which yields the assemblage 
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corresponding with (5), tetramethylene, i s 

described. The assemblage for this hydrocarbon is derived f l0lIi 
that of normal butane of the tetragonal form (Fig. 31) by removing 
tho layers of hydrogen spheres which correspond with the terming] 
atoms in the paraffin chain, thus obtaining strata of the methviene 
%rm of assemblage, each consisting of four tetragonal layers of 
carbon spheres and the accompanying hydrogen spheres. * Each 
stratum is next adjusted so as to bring its constituent carbon spheres 
close together in fours, as indicated diagrammatically in ,p> 
a and b ; the planes of these sections are perpendicular to those of 


Fig. 41 . 



tho tetragonal layers. The grouping is so performed that each four 
tetragonal layers of carbon spheres and attendant hydrogen spheres 
furnish two layers of tetramethylene complexes, as indicated by 
a and b. A single tetramethylene complex, plan and elefation oi 
which are shown in Fig. 43 a and b, consists of four large spheres in 
the same plane and eight small spheres, four in each of two planes 
parallel to and equidistant from the plane of the carbon spheres. 

The two remaining modes of excision applicable as already mil- 
mated (a) to the butane and (//) to the isobutane assemblage, had 
to the production of the same molecular unit, that which represents 
methyltrimetbylene ; the former is applied to the normal butaia 
assemblage of the orthorhombic form in the following manner. 

(«) Alternate layers of the small terminal spheres of the norma 
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ie assemblage are removed as if for the purpose of condensing 
strata in pairs so as to form strata of the normal octane 


Kir;. 42 a . 
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lively. The latter blocks are next so adjusted that, as coin], u.,.j 
together two by two, they form aggregates of trimethylene complex 
arranged as is indicated by superposing a and b of Pig. 4 1 . ^ 
stratum consists of six layers of large spheres as shown in t| : .' 
figure, and, as in the previous case, each small circle represents t»," 
spheres. Finally, one-lialf of the hydrogen spheres are removed 
’symmetrically from the outer layers of the double stratum j ust 
described, and the outer layers are refitted to the CH 3 Iav (rs f r5n 
which they were separated, the projecting carbon spheres of on , 
face of the latter being allowed to fall into the hollows vacated ti- 
the hydrogen spheres last removed ; simultaneously, the small spheres 
of the added CH 3 layers are adjusted for close-packing. The precise 
effect of the last process is difficult to trace, but its practicability t 
indicated by the facts that when the refitting has taken place, e " a( ,jj 
sphere of the altered trimethylene layers is still immediately snr- 

Fig. 43a. Fig. 436. 




rounded by the large number of spheres appropriate for very close- 
packing, and that no destructive deformation of the original CH 3 
arrangement is necessitated. The refitting of the layers is repre- 
sented by the equation: 3(CH 2 ) — H + CH 3 =CH 3 *CH^,^ 7 » ami 

the assemblage attained is, as indicated by its constitution, composed 
of trimethylene complexes, from each of which a hydrogen pphcie 
has been removed, grafted on to modified methyl complexes. 

( 6 ) A different assemblage of the same trimethylene complexes is 
derived from that of trimethylene by an appropriate excision of 
hydrogen spheres in the manner next described. In Fig. 35, repre- 
senting the arrangement of the carbon spheres in the tuimet y 
methane assemblage, cavities and portions of cavities, which ' e 
between two planes of which the traces are marked FG, Hh, are 
available for the reception of hydrogen spheres; the central on w 
cavities are each of the magnitude requisite for the reception 
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i« r l ‘- vcll '. l,ge " SP !vvn“ dlJl<! P ° rtionS or half cav ities have half 
tteraa? “; f OT /^" alntaming the Sam6 CO “ fi ^«on of the 


jroups 


.| 1 ! 


seres as 


Flu. 4 ia. 


; indicated in 
, Sjurc Hie two oppo- 
site sets arc now allowed 
rp approach until the 
cavities and portions of 
cavities afford only one- 
half the previous accom- 
modation for hydrogen 
spheres; the effect of 
diminishing the accom- 
modation offered by the 
cavities and portions of 
cavities to one-half the 
uriginal amount is indi- 
cated in Fig. 4o, Finally, 
without re-marshalling, 
such mutual adjustments 
are conceived as will 
adapt the various cavities 
hitmen the large spheres 
to the close-packing of 
ilie appropriate numbers 
v hydrogen spheres ; 
these adjustments will 
resemble, in general, 
those previously de- 
scribed in connexion with 
simpler cases. 

, The unaltered mar- 

0 . "Iling of fj 1C! J sr gg 

Pheres in each molecular 
’™P "dticlt is thus pre- 
:cnW ’ *nd the advance- 
11111 oi f'frgc spheres 
;i «rupy cavities left 
' st ®t hy t] le reinova i of 
e small ones, is fittingly 
^presented by the tr J s [ 

feLr 11,0 - gra P hic * - : 

““ediately aclromplished b ban<! ^ ^ ° f meth >' Itriaieth ylene 

> ecomphshed by removing a hydrogen atom from each 
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of two neighbouring branches of the molecule of the former, and 
restoring the linkage equilibrium by adding a link between tl, t 
carbon atoms concerned, thus : 


H 

CH S 


> G <, 


OH, 

OH, 


to 


H > c <cn a 

OH, (’ll. 


In connexion with the two methods just described for 4,;,^ 


Fie. 45. 



an assemblage representing methyltrimcthylene, it is suggested tint 
the course followed involves the initial formation and the subsequent 
preservation of an approximately regular tetrahedral disposition 
of the contacts of the carbon spheres with other spheres of the same 
molecular unit ; the functional identity of the molecular units here 
indicated will necessitate that the two assemblages should w 
regarded as an example of polymorphism. 

The arguments, stated and the data given in the previous pare 
indicate that an ethenoid compound is derived from the correspm 
ing parafhnoid compound by the removal of the requisite piopei 
of hydrogen spheres from the assemblage, and the subsequen fL ^ 
traction necessary to restore close-packing to the assemblage 
would consequently he anticipated that pairs of su r an 
complex molecular constitution, the members of which 1 01 
a pwafljnoid element, •CH.pCII.p, in the one is substituted . 
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uoni element, -CH.CH-, in the other, might afford frequent 
' i ', ;ances of intimate crystallographic relationship; in such cases, 
substitution just mentioned should occur in such a manner that 
■ i i flo-iug up of the assemblage would be manifested by a contrac- 
the direction of one of the properly selected equivalence 
..jramctiTS- Examples of this kind are not uncommon, and one 
' V be here quoted. 

„ „ ,ch 2 . 

Afcnaplithenc, c io H u < v ( q 1 £ > 13 morphotropically related to 
CH 

acenaphthylene, G 10 H fi <jiJ H . (Billows, Zeitsch. Kryst. Min., 1903, 

37. 396 ); hoi li belong to the orthorhombic system, and the axial 

are respectively: 

Accnaplithcne, a :b : r.-=0'5908 : 1 : 0-51(11. 

Acenaphthylene, a : It : e=0'S926 : 1 : 0'4998. 

'['lie equivalence parameters corresponding with these axial ratios 

are: 

Afi niphtlieue, x : y : e=3'3959 : 57527 : 2-9CS9. H'=58 
Acenaphthylene, x : y : * = 3-4017 : 57101 : 2 8078. l/’.-56. 

Diffei'cnres -0 0058 + 0'0i23 + 0-101 1. 

It is observable that the differences between corresponding 
! ■(iiivalfuce parameters for the two substances are negligibly small 
in the directions :c and y, but appreciably large in the direction 
•i in this case the replacement of the paraffinoid by the ethenoid 
smutural element has involved a closing up of the crystalline 
.-Minblagc, which is only experimentally appreciable in the direction 
ri the t or r axis. An equally striking example is afforded by the 
iwirpliotropic relationship observed between dibenzyl and stilbene, 
which is referred to later (p. 2379). 


The Acetylene Series, C„H 2 „_ S , 

The space formation of spheres, which corresponds with the 
UraetnisLc acetylene grouping, -CiC-.is rather more difficult to 
!™ C t lan thafc ^presenting the double linking present in ethylene, 
'(11 owing to the extreme simplicity of the molecular composition 
'V “ , mcmW of the acet y Icn « series, the possibilities to be 
- limited to consideration are so limited in number that 

V t r 10,1 0 ) lle arra ngement tc be described, which fulfils some 
principal conditions requisite, leaves practically no doubt 

11181 11 15 the oue sought. 

f £r aS I r ^ acetylene itself is derived from a 
iff" 1 P ) in twn membla S e o! spheres, each of the volume 4 

'li^emhlal; manncr ' Each of the lar g e ™vities in 

Wage, Whlch found at the ventres of groups of six 
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spheres and are just as numerous as the spheres, is occunied | JV 
a smaller sphere of such magnitude as just to touch the six ' S p] ]er J. 
enclosing the cavity ; the assemblage represented in Fig. 45 ; s 

F,«. 16 . reS l Ult - The ^ 

spheres which can 

.-O A—A c> be inserted are of 
- ' \'> ma « nitude less than 

Y corres ponds with the 

A A valenc y volume 1, Mll 

are nex ^ be ex 

" ; /rv /■ panded Mtil «>« 

; [ I n attain this volume. 

1 tlle rela,irt 
, <. V? arran gemcnl of t k t 

a/ v ■> V centres of both kinds 

—A AwY h> remained unchanged 

ANYAa durin g the expansion, 

' A yy V' it is evident that all 

* l \ the contacts between 

■ - s 1 ... * ' he the larger spheres 

' v 'V“</ ''•» '-"''Vv '' ' would 1)6 br#kM * * 

t_i — i_ — J — i j — L — Ji — I 1 — Y-J shown in Fig. 47 , bin 

Fl0 , 17# it is possible for the 

. __ ,—p large spheres to pro 

« y 7 1 : ] V •( serve some of their 

,\i\ J\,' ■ A A A/' contacts, not withstand- 

' - -A' ' v J -■ ; ' - c '* ^'A A'AA' in S the presence ol 
< 4 / ' ' s X " ' ~ ' ' X A v the sma, li er spheres, if 

Y * < V Y J J Y slight mutual adjust- 

AA / ,Ay .Av A / 'Av ^ ment occurs - 

■A/ \r ’ “ >A V;S\ p< * “ At Vet assemblage can be re- 
” " , Y\ "A A,' " '■ , ' " ' garded as composed of 

J Y Y “ J [ | layers the planes of 

y y \ /\'\ , , - / A v xYA - which are parallel to a 

~* '■/V ~i / A AA > A~ i plane drawn through 

~*\A *' '' ' W Y/ ^ opposite edges of a 

Y j j I I j I | cube of the funds- 

-Ay' < meu tal space-lattice; 

indicate m- .-an-' AT'' sucl1 a ^ a i cr - V ' CW ^ 

ing parafRnoid con ' A A" x/y prior to the adjust- 

of hydrogen spheres ment, is represented 


traction necessary t )] K . continuous lines in Fig- 48. Let. therefore 
would consequently Jnt ; nue j n closest contact with one other sphere 
complex molecular '] et t (, e partners be so selected that the oontao . 
\piM-aISnoid elemt 
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5 f splieie «tb sphere are distributed through space as evenly as 
possible. The latter condition is fulfilled if the points of contact 
are app>m™»tely at the centres and angles of a cubic partitioning 
it spare such that the length of a cube edge equals the- translation 
( ,f ifce assemblage along the directions in which carbon and hydrogen 
spheres arc found placed alternately in contact. The assemblage 
thus modified consists of groups of a composition corresponding 
with areiv'e-ne, C 2 H 2 ; the projections of the points at which the 
large spheres come into contact when the adjustment occurs are 
marked A in the diagram. The geometrical properties of the 
adjusted assemblage thus constituted parallel the chemical 
behaviour of acetylene, as will be perceived below in connexion with 


Tig. 48. 



■t* kuiologiies of the hydrocarbon. Owing to the fact that no 
mdaUograpmc data are available for directly checking the 
jeometrical results, the exact nature of the processes by which the 
luccetdnig terms of the acetylene series arc arrived at, and the 
Lil li”!'' 5 1 " asscmbla S es < ™ difficult to determine; the 


iVIflinn , , "O ~ V..aaavwav W UVJLCi’XJUIie I IH6 

the . = ’* P " f ° n ™ rd ’ I ‘ owcver ' as tbe Probable mode of deriving 
IH'CICH ” ° a ' 5sembla S e for metliylacetylene (allylene), 


M et hy lacttylem (AUylenc). 

if is depicted! Is *™ llar faces of * % cr of complexes such 
friidne represents ft ‘'“l 1 SphCTeS are remi>ved > so that the 

bawled b v din, iuisr™^* 6 ’,’- 0501 ^ U ‘ e stratum is tb e» slightly 
b i'Uc dimension- , "I t uckness and consequently increasing 
s o as to make the latter equal to those of a layer 



2376 harlow and pope: the relation betwef.n the crystal 


of the unadjusted orthorhombic ethane assemblage, Fig. 431,. 0j 
the denuded face of a stratum of this kind, which is shown ; n 
Fig. 49 u, is next grafted a stratum of methyl complexes (Fig. 49^ 
namely, a half stratum of the ethane assemblage (Fig. 33,. ^ 
process is represented diagrammatically by superposing Fig. 
on Fig. 49(1. The composition of the resulting compound stratum 



Fin, 496. 



is represented by the formula CH 3 -CiCH, and the Wjj* 
equilibrium assemblage will consist of a numbei o sue is 
into one another; succeeding strata will he v0 different 

and the contacts between them will consequen ■ y e _ 
kinds occurring alternately. One kind -.11 -eniM »' ** 
contacts found in the acetylene assemblage, as anou. ]. 


ltd, 
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I 5 l ) t l,e other, those found m the norma] paraffin assemblage of the 
rtborhombic form. As inmost of the preceding cases, the 
described is represented in a simple form, and the 


i 

cr 

marshall] 


JflG. 50 a. 




“djustmmit S theref ° re be conce ived to be subjected to such 
stallion It ". IS . re 1 U1Slte to P'-oduce closest-packing of this mar- 
V'H.'mvh * lmp0nant t0 observe that the assemblage just 
'■ ? Q 
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described can be distorted so as to assume a tetragonal form without 
anv considerable alteration of the environment of the constituent 
atoms' perhaps the simplest way of describing the result is to build 
up an ’assemblage from two kinds of tetragonal strata representing 
respectively the acetylenic remnant, -CiCH, and the methyl radicle, 
•CH The former is obtained from a tetragonal acetylenic layer 
(Fi/ 47) by removing the hydrogen spheres from one of its faces, 
as shown by Fig. 50u, whilst the layer representing methyl is derived 
from the tetragonal ethane assemblage (Figs. 29 and 30), and its 
projection is represented diagrammatically in Fig. 50i. It ; s 
remarkable that in putting the two layers together the terminal 
face of the ethane stratum has in this case to be turned towa'di 
the denuded acetylene face, so that wliat was the inner face is now 
outwards; this is represented by superposing ft on a of Fig. 50. The 



metliylacetylene strata, CH s -CiCII, as before, present opposite 
orientations in succeeding layers ; in the tetragonal assemblage now 
being described, junctions, such as occur in acetylene, alternate with 
junctions having much the same marshalling as those of tetri- 
metliylmethane strata (p. 2348). The diagrams merely indicate the 
marshalling, and must be supposed subjected to adjustment winch 
renders the packing closer. 

The assemblage representing the next liomologue of the senes, 
ethylacetylene, CIIj-CHj-CiCH, results from employing a butane 
stratum instead of an ethane one in the geometrical process descri c 

It has been shown in the foregoing pages that the geometrical 
method indicates that the conversion of a paraffin assemblage m 
that of the corresponding olefinic and acetylenic hydrocai on o 
by the excision of layers of hydrogen spheres, appropua e J se 
in such a manner that the dimensions of the residual paia 
radicle suffer but. little change. The paraffinoid, olelmic, 
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t e . v ’ c .iiir assemblage can, in fact, be regarded as consisting of a 
i.'-raViiK'i'l assemWa 8 e iuto wllicl1 liave been appropriately inter- 
lalatcd layers of the composition •CH 4 -CH 2 -, *0H:CH*, or -CIO 
rrspoeiively, these layers being dimensionally compatible with the 
-rafrnoid part °f tiff: assem- 
Uvo Iu this dimensional com- Fig. 53. 

patibilitT between the three 
i-lHuonts of constitution just 
mentioned is found a complete 
f xplnni’li'ii of the frequent 
f , -cnmTico of close morpho 
, fj.pic relationships between 
corresponding paraffinoid, olefinic, 
ami aeetvienic compounds, and 
for which no cause has hitherto 
been traced. For the present 
it will suffico to quoto the 
axial ratios for the monosymmelric dibenzyl, stilbene, and tolane as 
iiiiislrating the relationship referred to (Boeris, Zeitsch. Eryst. Min., 
m. 34 , 298 ): 

a : b : r. $. 

Di'viRii, I’h'CHuCir./Flt 2*0506 : 1 : 1-2522 115"5I' 

Sti!- : I’h-ClItClI-Ph 2 not : 1 : 11003 lit (1 

iimiiif. lTUCiC’lTi 2*2158 : 1: 1*8549 115 i 



Tit Cmrmhm of Acetylene Derivatives into Aromatic 
Hydrocarbons. 

The assemblages just put forward as representing acetylene and 
its liouiologues have been constructed in accordance with the prin- 
ciples of close-packing applied in numerous other cases, the existence 
of this condition consisting in the large number of spheres in contact 
with, or close proximity to, each sphere. Although uncorroborated 
to any considerable extent by crystallographic evidence, the correct/* 
ness of the representation is strongly supported by the fact that 
llc ^diagonal assemblages described immediately provide a 
mechanism which can be shown to illustrate the well-known con- 
version of acetylene derivatives into aromatic hydrocarbons. 

t .o acetylene assemblage has been derived from the closest-packed 
i.enijage of equal spheres of the valency volume 4 by forcing 

01 . Va,Cnc y volume 1 ' n t° the interstices which occur at the 
^ .rim on .osc octahedral groups of six spheres and are as numerous 
tj 1(1 . , p . e "P leies * Before the insertion of the smaller spheres, 
5 j xsi .j . can . re g ar ded as composed of identical groups of 

s< built, im ™'^ ar ty> a ft er the insertion of the hydrogen spheres, 

m composite groups of twelve spheres, six large and 

7 q 2 
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six small, depicted in Fig. 51. Tim latter groups, however, can be 
readily distorted into groups of the benzene configuration show,, 
in Fig. 52, which has been previously described (Trans., 1906, 89 
1693) and is shown in rough perspective in Fig. 53; this i s easii ’ 
seen by comparing Figs. 51 and 52. The acetylene assemblage o! 
Fig. 18 can, consequently, he regarded as built up of units o[ tl>» 
composition C 2 H 2 , each representing an acetylene molecule, or as 
consisting of units of the composition C c H c , each of which represents 
a distorted benzene complex. 

Tile choice between the two kinds of partitioning can be expressed 
by the number of large spheres in immediate contact; if these touch 
two by two, while the pairs are not in contact but are kept apart li- 
the smaller spheres, the acetylene grouping is indicated, hut if tlm 
larger spheres form groups, each containing- six carbon spheres in 
ring contact, each sphere of a layer of three being attached to two 
spheres of the neighbouring layer of three, the benzene configuration 
is portrayed. It -is conceivable that the simpler form of grmipin,, 
may give closest-packing when the ratio of the sphere magnitudes lies' 
within certain narrow limits, and that when these limits are 
exceeded in one of the two directions, the other form of grouping 
may be brought about; the polymorphous forms of assemblage for 
benzene previously described would then follow from further change 
of the conditions. The passage from one grouping (o the other 
above indicated will thus occur at some critical condition of tem- 
perature or the like ; it involves no re-marshalling but some slight 
adjustment of the relative positions of the two sizes of spheres. 
The slight adjustment which is thus requisite to the conversion of 
the acetylene assemblage into an aggregate of units having the 
benzene configuration is the geometrical analogue of the conversion 


of acetylene into benzene by heat. 

The acetylene assemblage, in accordance with our previous results, 
must be regarded as practically identical in form and relative 
dimensions with the assemblages of the halogen derivatives of the 
hydrocarbon ; by replacing each hydrogen sphere in it by an iodine 
sphere of approximately the same valency volume, the assemblage 
representing the crystalline di-iodoacetylene would be obtained. 
Von Baeyer’s observation (Her., 1885, 18 , 2269), that u-i » 
acetylene, C.,I„ is converted into hexaiodobenzene by slight warming 
or the action of light, is in complete accordance with tins. 

A similar kind of mechanism elucidates the polymerisation *m 
occurs when monoiodo- or monobromo-acetylene is preserve m » 
crystalline or dissolved state, and which leads to the produe 101 j 
the 1:3: 5-tri-iodo- or tribroino-benzene respectively (von ■ 
lor. rit.). For the representation of these changes, t ie 
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n i ;L .[ys oil one side only of the stratum of acetylene complexes are 
l>y iodine or bromine spheres of approximately the same 
uk’iK'V volume as hydrogen ; the distortion of the assemblage for 
,, 'do- or bromo-acetylene thus obtained leads to tbe re- 
Kiriilioimig ill the sense of the equation: 

3CIHCI = C 6 H a [, (1:3:5), 

phe compound tetragonal assemblage for allylene, CH s -CiCII, 
, Pouted ill Fig- *9, was obtained by tbe intercalation of two kinds 
tll ’ 'strata-- those, namely, of the acetylene and methane radicles. 
Polymerisation strictly corresponding with that observed is brought 
about geometrically by altering the acetylene stratum just as in the 
previous rase; the three carbon spheres of a newly constituted 
idizcne complex thus, formed, which lie in one of the two planes, 
krome respectively attached to three methyl groups of the adjoining 
-datum so as to give the symmetrical constitution of mesitylene. 

In the derivation of the assemblage for allylene, tbe hydrogen 
.-plums on one side only of the acetylene layers were replaced by a 
layer of methyl complexes; if the hydrogen spheres on both sides of 
,-adi wetyleue layer arc replaced by layers of methyl complexes, the 
a-'-niblagc produced represents that of the symmetrical dimethyl- 
a-rtyVne (crotonvlene), CHj-CIC-CH,. Tile passage by slight dis- 
n rtior. of the acetylene layers to the benzene configuration involves 
the conversion of each set of three dimethylacetylene complexes into 
"nr molecular complex of hexamethylbenzene in a manner precisely 
paralleled Jiy the observed facts. 


li oxygen spheres are introduced into the allylene assemblage 
kseribed above in the proportion of one for each acetylene unit 
'iKfri, and two hydrogen spheres are simultaneously introduced 
re each oxygen sphere, in accordance with the second geometrical 
Topcriy. an assemblage is obtained which lias a constitution corre- 
■jif'iuling with that of acetone, CH 3 -COCH 3 . The removal of the 
inirats of water from this assemblage, so as to convert it into the 
bvhiie assemblage, accompanied by the slight distortion which 
’ m thc ***«*W#ge to pass to the benzene form, corresponds 
'-"metrically with the observed conversion of acetone into mesitylene 
}' the dehydrating action of sulphuric acid. The following method 
«.V be applied to the production of an assemblage for acetone, in 
'»ht lie process referred to can be readily traced. 

,!° " euci al mc thylenc assemblage described above (p, 2326) can 
a ''f 01 ',™ to *" acute rhombohedral form without sensibly affect - 
ini- cci ] C ° 3 ness ^ le packing; tbe volume of each rhombohedral 
i ‘ m ’ . tllafc of tlle orthorhombic cell before described, is 

<Ti P oper lor one radicle unit, CH 2 . Tbe corners of the cell are 
- ic centres of carbon spheres, and the cell contains at 
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it3 centre a pair of hydrogen spheres, the pairs being similar,., 
orientated The resulting assemblage can be traced in the fol rowing 
simple manner. The assemblage may be regarded as consist, n ? 0 f 
similar layers of the same composition as the layers deputed i„ 

19 t he planes of centres being parallel to a plane drawn 
through the axis of a cell to contain one of the rliombohedral edges 
' which intersect this axis; a constituent layer can bo derived if 
the configuration of a single unit cell is ascertained in the following 

'"“““circles, centred at A and C, of which the diameters are i„ 
tho ratios of those of the carbon and hydrogen spheres, are drawn 
in contact (Fig. 54); on the line joining the centres, AC, a, semi- 
circle AVC is erected, and AC is produced to cut the smaller 
circle’ in L ’ The line LH is drawn perpendicular to AL. Ah » 
C1IC1 ‘ _ trisected in 1), and DV is 

F" 5 ' Ft drawn perpendicular to AL to 

intersect tho semicircle in V, 
A and V are joined, and the’ 
join produced to cut J,H in Ii; 
VH is then bisected in B, and 
with B as centre a circle equal 
to circle A is drawn. 

Since AD = 1/3 AL, AV= 

1 / 3 AH = VB; therefore, since 
AVC is a right angle, AC- 
CB, and circle C, which 
touches circle A, also touches 
circle B. L is now used as a 
centre of symmetry, about 
which points, lilies, and circles 
arc symmetrically repeated, as 
shown in the figure; the 

ABFG is the section of a rhombohcdion of 
paraiiciugmui no ■ 15 , . * c u and 

the sections of hydrogen spheres enclosed ; each ^ ^ 
with the other and with three carbon sphe«9 ' ^ J calto 

of L in a plane perpendicular to AL - ^ ^ * 



parallelogram 


01 u m ^ ,, . v T 7 „ r 

sphere of which the centre lies 011 this line. > 
be made a trigonal axis, and by successive roUti 

.N»t a ptai. ™ u— a a- * f 

while points A and F remain unmoved, the ci B 1 
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;fl ) ;U -c connected by the property that the six points not 
' , t ] e axis are equidistant from it and lie three and three on 
i . 0 planes which trisect the axis AF, a property characteristic of 
, jlj,- points of a rhombohedron. The proof of the existence 
.pjs properly lies in the fact that the traces of tho planes referred 
’ i j n(t the horizontal lines through B and ft, respectively trisect 
,to semi-axes AI. and FL. 

Wfcpc space has been partitioned by means of three sets of parallel 
ilili-fant planes into rhombohedra of the form indicated, and 
p.-,., splicres have been placed with centres at all the angles, 
utile pairs of hydrogen spheres occupy the cell centres, each large 
■pherc is in contact, with eight small spheres and almost in contact 
■jpli large spheres, while each small sphere touches four large 
., h ,. ic3 and one small one. This kind of arrangement can ho 
t-ared in Fig. 53. which shows layers constructed according to the 
11 conditions derived above; the continuous and discontinuous 
in? respectively depict projections of succeeding layers. 

In order to derive from the methylene assemblage of the form 
Puis described an assemblage for acetone, CIIj'CO'CHj, three suc- 
itfdim! 1 avers are taken, and an oxygen sphere substituted for each 
paii of hydrogen spheres of the central layer of the three; this 
can | )C done without any sensible change in the form of the 
riimnboliedral cell. A number of sets of three layers thus modified 
,,rKi then have hydrogen spheres added, just as in the case of the 
Mivi.tnislv described methylene assemblage, so as to produce strata 
*i jrli appropriately represent the formula of acetone; tho resulting 
iLiRinhlagc ill its most symmetrical condition is indicated by super- 
using 4 oil a of Fig. 56, a representing the two layers, CH„ and 
.'0 respectively, with the terminal hydrogen spheres added, and b 
■(■presenting a single layer, CH«, with its terminal hydrogen 
-plieres. 

Geometrical complexes of the composition OH 2 can be readily 
■-.-'Ctiised in the assemblage described, each oxygen sphere being 
early in contact with four hydrogen spheres, two above and two 
■-■low the plane of the layer. The withdrawal of the pairs of 
.ydrogm spheres of one of the layers simultaneously with the oxygen 
■plieres of the next layer, with which they are nearly in contact, 
hprives tlie middle carbon layer of all its smaller spheres, and 
cans but one hydrogen sphere, namely, the end one, to he allotted 
1 £ac " °f the carbon spheres of an end layer; this, when the 
"iblage is closed up after the extraction of the OIL complexes, 
to tire marshalling above deduced for allylene, CH S - C:CH, and 
'.partly ll |e deformation already referred to converts the 
J: assemblage into that proper for mesitylene (p. 2381). 



2386 BAliLOW AND POl'E : THE RELATION BE1WEEN THE CliYSTAI. 

A mechanism similar in kind to that explained and illustrate 
above is apparently applicable to the more complex cases presented 
by the various pyridine, quinoline, and qumaldine syntheses. 

’ The geometrical simplicity of the operation by which the elements 
of water can be introduced into an acetylenic assemblage is co m . 
pletely paralleled by the ease with which acetylene, CHiCH, 1TOCts 
with water under the influence of a catalyst to yield acetaldehyde, 
CH -CHO. In order to represent the assemblage corresponding 
with the latter substance, two of the layers of a methylene assem- 
blage of rhombohedral form, as just described, are requisite, fo. 


pic. 57. 



pairs of hydrogen spheres in one of the two layers bemg excoa^ 
for single oxygen spheres. The appropriate addition ot hydro 
spheres at the opposite faces completes a stratum cone!i P° ; 
with the constitution of acetaldehyde; the latter is repre 
superposing c on a of Fig. 56. . 

In connexion with the distorted configuration (Fi 6 . ) I 

described as an intermediate form displayed by the bens P 
during its production from acetylene, it 1S sigmfiean tb ^ 
having this configuration can be fitted together o W ^ fon 
blage which is compatible with the axial ratios an } 
of benzene itself, but which is not identical with the ben ^ 
Wage previously described (Trans., 1906, 89 , > ° 
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.uewhflt remarkable fact that the same spheres present in the 
ere proportions are capable of two widely different arrangements 
trlsei itine almost the same crystalline form and axial ratios is 
’laccable to the spheres occurring in continuous strings in two of 

(luce axial directions; thus, in the earlier assemblage just 
-IfcrrcJ to. t' 16 lar S e spheres range in contact in the direction of 
tie axis », and large and small spheres alternately range in contact 
i ia ir the direction of the axis 2 . The dimensions y and 2 closely 
iir|,p:,:;d. in fact, with twice the diameter of a carbon sphere and 
0 the sum of the diameters of a carbon and a hydrogen sphere 

jctivelv; any assemblage in which carbon and hydrogen spheres 
an ;e in this manner alon g directions of translations will con- 
I'.iicutly bo morphotropically related to the benzene assemblage 
previously described. The assemblage of the distorted units of 
Fi«. 51 is shown diagrammatically in Fig. 57, in which each of 
pi parallelograms indicated marks the projection of the centre 
portion of a column of benzene complexes of which the axis is 
perpendicular to the plane of the figure; the sphere centres of each 
;in;le molecular unit are projected on the outline of some one such 
parallelogram. The partitioning of this diagrammatic assemblage 
into molecular complexes can occur in several different ways, which 
produce identical results; the parallelograms are drawn appro- 
priately for two of these ways, the column indicated by a single 
parallelogram being divisible into molecular units in two ways 
(compare Trans., 1906, 89 , 1696). The values of x and y used in 
the construction of Fig. 57 are those calculated for crystalline 
benzene, in which 

x : y : 2 = 3101 : 3130 : 2'7S0. 

The assemblage shown in Fig. 57, being unadjusted, is equally 
applicable to acetylene and benzene; it shows neither of the kinds 
of coalition of spheres to form a complex which have respectively 
been described as productive of molecular units proper to these 
compounds. This accounts for the marked flattening of the spheres 
tshicb is found to be necessary in order that they may be packed 
into the space accorded by the benzene valency volume of IF = 30. 
In three directions in the assemblage, namely, one perpendicular to 
the plane of the diagram, and two, those of the diagonals MN, PQ, 
die large and small spheres alternate. In the diagram they are 
represented as precisely in line, but this will not he strictly the 
V: specially along the directions of the diagonals; increased 
coseneasof packing, and therefore less flattening, will result from 

1 5 ■§ t zigzagging of the positions of the two sets of centres of the 

s ®e string. 

Toe conclusion referred to, that continuous strings of spheres are 
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present in which the two sizes alternate, throws light on ( j 
numerous cases in which the value of the z axis for benzene is v • 
approximately presented as one of the equivalence parameters '* 
benzene derivatives; many such instances have been recorded T 
Jerusalem (Trans., 1909, 95 , 1275) and by Armstrong (this i 
p. 1578). Vo1 ' 

University Chemical Laboratory, 

Cambridge. 


CCXLII T. — Aiirfute-hkirkand Allied ComjHinmh. P,i,ij 

By Arthur George Green and Arthur Edmund Woodhead 


Although the recent, researches of Willstatter and his >,nni!. 
(Willstatter and Moore, Da-., 1907, 40 , 2665; J. Soe. Bum [W 
24 , 4; Willstatter and Dorogi, her., 1909, 42 , 2147, 4)18| ], aV( 
added ranch of value to our knowledge of the complex oxidation 
products of aniline, the constitution of aniline-black and of its 
intermediate products still cannot be regarded as coriiplefclv 
elucidated. The view advanced by Willstatter, that these cm- 
pounds are all to be regarded as indamine-like derivatives oi the 
eiglit-nudeal chain compound (leucoemeraldinc) : 


XH Nil XH ' kh 

1 1 l X ! ! ( 1 f 1 I I I I v „ ' 

\/ \/\/\/ \/\/\/ \/\/\/ \/- MI = 

Ml KH XH 


will scarcely gain acceptance without further evidence. As 
Bucherer ha s pointed out, it might a priori he expected that sub- 
stances of such a type would exhibit a high degree of instability, 
and would readily decompose into simpler compounds under the 
influence of acids, etc. 

Amongst other arguments iu support of the chain structure. 
Willstatter has shown that the quantitative conversion into p-benzo- 
quinonc is only compatible with the existence of di-para-con uexioib. 
and is entirely opposed to an azine structure, such as that suggested 
by Bucherer (Bar., 1909, 42 , 2931) ; 

C 6 H 5 0,If 5 C a H 6 

In respect to the validity of this argument, it is, however, necessary 
to point out that a sharp distinction must be made between the 
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...irnavv oxidation products of aniline (emeraldine, nigraniline, etc.) 
! )‘l ,]jj condensation products of these with aniline (“ ungreenable 
njline black ”), which latter alone can he properly regarded as true 
"iUoe-black. Willstatter’s experiments refer only to the former 
/ 3JS of compounds, and it yet remains to be shown what yield of 
'^benzoqnmone is obtainable from the latter. It is quite con- 
cvable. and in probable, that whilst the former possess a 
.iioara chain or ring structure, the “ ungreenable aniline-black,” 
that is. true aniline-black, is an azine (Green, The Chemical Tech- 
v »j Aniline-black, 7th Internat. Congress of Applied 
Chiislry. London, 1909; Soc. Dyers, 1909, 25, 188). Only the 
■■Kpmiablc aniline-black ” can be correctly regarded as a highly 
cjijle compound; the primary oxidation products probably owe 
Hindi of their apparent stability to their insolubility in water and 
;i,,:uous solvents, for when dissolved in pyridine, etc., they exhibit 
, much greater tendency to undergo change. 

Tlsc view held by Willstatter that " ungreenable aniline-black ” 
is i compound of the same type as the primary oxidation products 
.that is, contains an eight-nueleal chain, and only differs from the 
primary products in the degree of oxidation and the replacement 
if i lie terminal NH by 0), is opposed, in our opinion, to the 
experimental facts. Were this view correct, the behaviour with 
iiilpharniis acid of the two oxidation stages he describes should be 
the same, that is to say, both compounds should be reduced to the 
men monoquinonoid stage, and by the application of a .stronger 
reducing agent all should be reduced to the mother substance, that 
k to the oxygen analogues of leucoemeraldine : 


hi I XH XH 

vxax/xx aTx> 

h H NH NH 


Furthermore, this reduction-product, like leucoemeraldine itself, 
iciikI certainly be a tolerably stable substance, giving, on air 
esidation, only tile lowest quinonoid stage, and requiring the 
application of a strong oxidising agent to reconvert it into the 
Mirmal tii- or tetra-quinonoid compound. These properties are not 
ttlnbitwl either by the preparations described by Willstattcr as 
hydrolysed triquiuonoid and tetraquinonoid blacks,” or by the 
1 ungreenable aniline-black” produced on the fibre. The latter is 
rrd " ced at a11 % sulphurous acid, and by stronger reducing 
Wnts, such as hyposulphites, it is converted into a leuco-compound 
j' nis ra P ldl .'’ re-oxidised by air to the original “black,” and 
« apparently without passing llirougli any lower stage of 
illllon ' Moreover, the facts known respecting the conditions of 
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formation of " ungreenahlc aniline-black ” clearly shew tl lat ■ 
cannot be a product of further oxidation alone, but is a 11 
densation product with aniline of a different type to the C, ) 
oxidation products from which it is formed (Green, foe. cil )‘ " tr 
In order to throw more light on this complicated subject it p . 
appeared to ns necessary to obtain, in the first instance ' . 
evidence for the molecular weight and constitution of the prim* 
oxidation products (emeraldiue and nigraniline), and y,, ' 
attempted to do this by determining, on the one hand, the (juant - t e 
of hydrogen required to reduce these products to leacoeueraldi * 
and, on the other, the quantity of oxygen necessary to oxidise ead 
stage into the next. The data obtained in this manner, combined 
with the fact that we have been able to recognise four distinct 
stages of oxidation of leucccmeraldiue, support Willstitter's vin 
of an eight-nucleal molecule, but do not agreo with the constitute 
assigned by Willstatter aud Dorogi to the compounds they prepared 
Assuming the correctness of the eight-nucleal structure for th f 
primary oxidation products, it still remains an undecided question 
whether the aniline residues are to be regarded as united in aj 
open or in a closed chain, hut without attempting to decide this 
point we shall make use of the open-chain formula; to express 
provisionally the analytical results. The constitution of “ m «reen- 
able aniline-black” we reserve for discussion in a later com- 
munication. 


Before proceeding to a consideration of the results obtained, it is 
desirable to attempt to clear up some of tho existing confusion 
regarding the various oxidation products of aniline and their 
nomenclature. Much of the obscurity in this subject arises from 
the fact that no criterion of purity has hitherto existed, and that 
the products obtained have been doubtless largely mixtures. 
Unsuitable nomenclature has still further added to the confusion. 


Thus the name “ emeraldiue,” which properly belongs to the fust 
acid-oxidation product of aniline — a violet-blue base giving green 
salts, and well known to dyers of aniline-black — has been transferred 
by Willstatter and Moore to an entirely different compound, namely, 
the blue imide obtained by polymerisation of phenylquinonedi-iiA 
which was apparently first mistaken for emeraldine by Caro. On 
the other hand, for the true emeraldine, originally so-called by 
Craee-Calvert and Lowe, the name “ triquinonoid aniline-black is 
now proposed by Willstatter and Dorogi, although emeraldine is 
neither black nor (as will be shown later) is it triquinonoid. I« 
justification for this confusing and unnecessary transfer of names. 
Willstatter and Dorogi advance the incomprehensible plea •“* 
“ teclmisches .Emeraldine langst nicht mehr exist) l't.” 
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... c v i i ioits oxidation products which have been described under 
, " of aniline-black by the earlier authors (Muller, Nietzki, 
.. . Guvard, etc.) are lacking in any criterion of purity or 
' . i . .. v beyond that furnished by elementary analysis, which 
* j . , ., ... is quite inconclusive and valueless. The discovery that 
. rv oxidation products (emeraldine and nigraniline bases) 
■ rndilv soluble in somewhat diluted organic acids, such as 80 per 
” ' acid and 60 per cent, formic acid (the former base 

j green solution, and the latter a blue), whilst the higher 
" n products are insoluble in these solvents, has provided 

v j t ij ., valuable means for diagnosis and separation, by means of 
,|,j |j ,, c have been able to show that all the above mentioned 
— • . riled aniline-blacks ” consist mainly of emeraldine and 
ri.iwnlwf mixed with varying proportions of higher condensation 
I •• oduei s. These “blacks” prepared in substance therefore do hot 
pi-operly correspond with the aniline-black produced on the fibre, 
,iim‘ ill the latter caso’the higlier condensation products are either 
rsclusivelv present (ungreenable blacks) or largely predominate 
f gn-ciiabio lilacks). 

In older to simplify the nomenclature, we propose that the term 
•• aniline-black ” should be restricted to the higher condensation 
products (ungreenable black), whilst the original names “ emerald- 
iiic-" and “nigraniline” should be retained for the primary 
oxidation products. As, however, there is a stage of oxidation below 
(■meraldine and one above nigraniline, we propose for these the 
names " protoemeraldine ” and “ pernigraniline.” All four sub- 
stanccs, protoeimraldinc, emeraldine, nigraniline, and pernigraniline, 
*rc quinonoid derivatives of the same parent substance, to which 
■r have given the name “ leucoemeraldine.” Into this compound 
lev are all converted on reduction, and from it they can all be 
reduced by oxidation. At present the protoemeraldine stage has 
nly boon obtained in the o-toluidine scries, whilst pernigraniline 
unstable to isolate in a dry state. 


Emeraldine. 

Tins compound is the first clearly defined stage in the oxidation 
t aniline in an arid medium, whatever the oxidising agent employed, 
'lien a chlorate is used, the reaction tends in part to at once 
rr *.icd further with production of more or less nigraniline, hut 
"j ’Imogen peroxide, if not used in' excess, the oxidation stops 
• t -o emeraldine stage. If the reaction is effected in the cold and 
1 1 m presence of an excess of acid, emeraldine and nigraniline 
,*,7 - v . tlle sole products, but if the mixture is neutral or only 
■ " ^ ;i lp itain quantity of condensation products (ungreen- 
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able black) is also produced. An excess of acid is therefor* 
necessary condition for preparing emeraldine in a pure stale- '* 
the result of a series of experiments, proportions corresponding -l'. 
1 mol. of aniline hydrochloride to 1*33 mols. of oxygen and 1 *'• 
of hydrochloric acid were found the most suitable. 

Emeraldine is also produced bv the further oxidation of fL u 
imide, C 6 H 5 -NH-C e H 4 -NIi-C 6 H;-N:C c H 4 :NH, of Wilkatter ^ 
Moore (termed <f emeraldine ” by these authors). 

I. A solution of 100 grams of aniline hydrochloride, 49 g ram 
sodium chlorate, and 46*5 c.c. of hydrochloric acid (33 per cent ])(? 
in 1800 c.c. of water, to which 2 drops of syrupy vanadium chlorid- 
are added, is kept in the cold for from two to three days Tp 
precipitate is then collected, washed thoroughly with water" ba.rifcd 
by mixing the paste with dilute ammonia in a mortar, finally 
with alcohol and with water, and dried at 35 — 40°. The product 
thus obtained contains a varying amount of nigraniline, which m'- 
be readily converted into emeraldine by warming the precipituc 
with dilute hydrochloric acid before basifying. Pure emeraldine 
may also be obtained by dissolving the crude base in 50 parts 03 
80 per cent, acetic acid, filtering from any insoluble matter, tt . 
precipitating by addition of dilute hydrochloric acid, collecting the 
hydrochloride, and finally basifying the precipitate with ammonia. 
During this process the nigraniline present is converted iuioi 
emeraldine. 

II. A solution of 50 grams of aniline hydrochloride in 21 ]jf rf 
of water, to which is added 135 c.c. of hydrochloric acid (33 pc 
cent. HC1), 380 c.c. of hydrogen peroxide solution (46 per cent 
and 0'5 gram of ferrous sulphate, is kept in the cold for twenty-fern 
hours. The precipitated emeraldine is collected, washed, m 
basified with ammonia. 

III. Ten grams of p-aminodiphenylainine are dissolved togelbe: 

with 27 c.c. of hydrochloric acid (33 per cent. HC1) in 1 litre c: 
water. After cooling to 0 — 5° by addition of ice, 78 c.c. of hydrogci 
peroxide (4‘7 per cent.), followed by 01 gram ferrous sulphate, aw 
added. The hydrogen peroxide used was rather more than twice 
the quantity required to convert the aminodiphenylanhne intc 
Willstatter and Moore’s blue imide. On adding the iron salt, a 
voluminous indigo-blue precipitate of the imide was first produced, 
which, after about twelve to twenty-four hours, slowly lost its blue 
colour and became green, while the excess of peroxide disappeared 
and an odour of p-ben?.oquinone was apparent. The mixture 
warmed on the water-bath, and the precipitate collected, washed^ 
and basified with ammonia. i 

When prepared by either of these methods, the emeraldine 
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jjflis m indigo-blue powder, which, when purified by the acetic 
j.-ld method, hag a bronzy lustre. When dried at a low temperature 
re tains a remarkably large amount of water (about 30 per cent.), 
j. i 3 insoluble in alcohol, benzene, chloroform, etc., but dissolves 
It;u lih- in cold pyridine, giving a bright blue solution. This solution 
however, very unstable, for in a short time the greater part of 
die product separates out again as a colloidal precipitate. This 
precipitate consists of a condensation product of quite different 
Properties to the original emeraldine. In concentrated sulphuric 
'scid, emeraldine dissolves with a reddish-violet colour, and on 
addition of water a bright green precipitate of the sulphate is 
obtained. Towards acetic and formic acids the behaviour of 
emeraldine and nigraniline is very remarkable. These bases are 
insoluble in glacial acetic acid or in concentrated formic acid, and 
are also insoluble in these acids when fairly dilute, but in acids of 
medium concentration, that is, in acetic acid of about 80 percent, or 
in formic acid of about 60 per cent., they dissolve readily. The 
solutions obtained with emeraldine are yellowish-green, and give 
i green precipitate on the addition of mineral acids or salts. By 
means of such a solution, the various stages of oxidation can be 
very effectively demonstrated, for on addition of a very dilute 
! elation of chromic acid the green colour of the solution first 
changes to pure blue (nigraniline), and then, as more oxidising 
agent is added, to violet (peruigraniline), finally giving a violet 
precipitate (pernigraniline chromate). If to the violet solution of 
the peruigraniline a very weak solution of sodium hydrogen sulphite 
added, these colour changes occur in the opposite direction, 
amely, from violet to blue, and from blue to green. Stronger 
educing agents, such as phenyihydrazine, sodium hyposulphite, or 
itjuinm trichloride, convert emeraldine into leucoemeraldine. 

In order to determine the quantity of hydrogen required for 
emersion of emeraldine into leucoemeraldine, the acetic acid 
ilation was titrated with titanium trichloride according to Knecht’s 
lethod, the analysis being carried out as follows. One gram of 
neraldine m fine powder is weighed into a 250 c.c. flask containing 
f J tt. of water, and well shaken to prevent any of the powder 
pomerating into lumps. Glacial acetic acid is then added until 
“ “ k is about three-quarters full, the contents well shaken, and 
tiled on the water-bath for fifteen minutes to about 90° to 
-pie conversion of all nigraniline present into emeraldine. The 
r ion is tq eri cooled, an ,j ma( j e U p to mar ]j w it.q gp ac ; a p 
,i r | oi each titration, 25 c.c. of this solution (=0 T gram of 

«diii d are traas ^ erre ^> means of a pipette, to a conical flask, 
with 25 c.c. of water and a measured excess of titanium 
'M-SCVli. T , 
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trichloride, the strength of which is re-determined each day. Th 
mixture is kept in the cold for ten to fifteen minutes, air bein» 
excluded by a slow stream of carbon dioxide. At the end of this 
time the solution is quickly filtered from the precipitated leu co . 
emeraldine, employing a funnel and filter paper enclosed in a vessel 
filled with carbon dioxide. An aliquot portion of the whole (50 c c \ 
is then transferred to another flask also containing carbon dioxide 
and at once titrated with a standard ferric alum solution, employ^ 
ammonium thiocyanate as indicator. In calculating the results, the 
percentage of water, chlorine, and ash is allowed for, and a further 
small correction, determined by parallel blank experiments made 
under exactly the same conditions, is introduced for the loss of 
titanium trichloride oxidised by air during the operation. The first 
preparation analysed (obtained by method I) contained 3P9 p fcr 
cent, of water, 1'1 per cent, of chlorine, and 01 per cent, of ash 
The following results were obtained 





Vol. of 

Hydrogen 



Vol. of 

Vol of 

TiCl, 

value of 



TiCly 

TiClj 

oxidised 

1 litre 


No. of 

run in, 

unoxidised, 

l.y air, 

TiCI„ 

dry 

experiment.. 

c.c. 

c.c. • 

C.C. 

gram. 

cim-raldint. 

1 

25 

13-70 

1-77 

0-0374 

0-588 

2 

25 

14 15 

0-92 

0 0366 

0-513 

3 

25 

11-15 

0-92 

0-0366 

0-543 

4 

25 

13-23 

1-30 

0-0358 

0-500 

ft 

25 

13-65 

1-34 

0-0358 


6 

25 

13-55 

1-33 

0 0358 

0*542 

7 

25 

13-47 

1-29 

0 0358 

0-545 

8 

25 

13-47 

1-29 

0 0358 

0-545 





Mean 

0*543 


A second series of estimations was made with a larger excess of 
titanium trichloride and another preparation of emeraldine con- 
taining 30 65 per cent, of water, 1*0 per cent, of chlorine, aadO'l 
per cent, of ash. Using 0T gram for each titration, the following 
results were obtained: 





Vol. of 

Hydrogen 

Percentage 


Vol. of 

Vol. of 

TiCl, 

value of 

of hvJrogeu 


TiClj 

TiCl 3 uu- 

oxidised 

1 litre 

on pure 

No. of 

run in, 

oxidised, 

by air, 

TiCl„ 

dry 

experiment. 

c.c. 

c.c. 

c.c. 

gram. 

emeraldine. 

1 

50 

40-69 

0-87 

0-0442 

0-547 

2 

50 

40-59 

0-87 

0-0442 


3 

50 

40 80 

0-88 

0-0442 

0-540 

4 

50 

40-69 

0-87 

0-0442 

0-547 





Mean 

0547 


Figures of the same order were also obtained by direct titration 
of the acetic acid solution with titanium trichloride, although, owing 
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to file uncertain end-point, the results were not as trustworthy as 
t ] lo;0 obtained by the indirect method. 3 

The mean value of the two series of determinations was 0'545 
cram of hydrogen for 100 grams of pure dry emeraldine. 

~ A diquinonoid compound of the formula: 


KH NH 3j vj 

/x A AAA, ,/y\A 

\/\/\/ \/\/\z X/xX/ 1 l J.-STH 

Nil Nff V X/ A 


would require 0'555 per cent, of hydrogen for complete redtetion to 

Its lenco-compound. 

In order to estimate the quantity of oxygen consumed in the 
conversion of emeraldine into nigraniline, two methods have been 
adopted. The first consists in titrating an acetic acid solution of 
emeraldine with a standard solution of chromic acid until the pure 
blue colour of the nigraniline is reached. The second consists in 
separately titrating emeraldine and nigraniline until the violet 
pernigr aniline chromate is completely precipitated. Deduction of 
the quantity of chromic acid required to reach this point for 
nigraniline from the quantity required to reach the same point for 
emeraldine gives the quantity consumed in oxidising emeraldine into 
nigraniline. Owing to the more definite endpoint, the latter 
method is the more trustworthy. 


L Twenty-five c.c. of emeraldine solution, containing 0'1 gram of 
substance dissolved in 80 per cent, acetic acid, were diluted with 25 
c.c. of water, and titrated with a solution of chromic acid containing 
i-ol grams of chromium trioxide per litre (equal to 0 845 gram of 
oxygen per litre). The emeraldine employed contained 319 per 
cent, ol water, H per cent, of chlorine, and 04 per cent, of ash and 
In c.c. of chromic acid (several experiments) were required to give 
a pure blue colour. Correcting for contents of water, chlorine, and 
■ . this is equivalent to a consumption of T9 grams of oxygen 
per 100 grams of pure dry emeraldine for oxidation to nigranilinf 
■ W Twenty-five c.c. of emeraldine solution, containing 04 gram 
X c X t f ? 80 C0Dt - *** acid ’ diluted lith 

0 701 V f r With a SoIntiou of acid con- 

cram °nf . . 6 0f chromium tnoxide per litre (equal to 0469 

pemimamlinf el ^ 1'^ the P reci P itation of the violet 
Lour” 2 nl "' 3S COmi,!Rte ’ Md “0 f»rther change of 

cent, of vaterT ^ , C T raIdlne em P%ed contained 30'65 per 
lCT) 1 P er cent ' of chlorine, and 04 per cent, of ash. 


7 r 2 
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2so. of 

Weight of 
e me raid iu e, 

Yol. of CrOj 
required, 

Percentage , 
oxygen on 
pure dry 

experiment. 

gram. 

c.c. 

emer:tl dim*. 

1 

0 1 

24-5 

6-07 

2 

o-i 

25-0 

6 19 

3 

01 

25-0 

6-19 

4 

o-l 

24'5 

0 07 


Mean G*13 


(b) A weighed quantity of nigraniline (preparation, see later) 
added i% a state of fine powder to 5 c.c. of water. The whole *as 
cooled in ice, 20 c.c. of glacial acetic acid added, the mixture shaken 
until dissolved, and then at once titrated with chromic acid as 
above. The nigraniline employed contained 11*28 per cent, of 
water, VI 2 per cent, of chlorine, and 13 per cent, of ash: 



Weight of 

Yol. of Cr0 3 

oxygen <,u 

No. of 

nigraniline, 

required, 

pure dry 

experiment. 

gram. 

c.c. 

nigraniline. 

1 

0-0950 

19-5 

4-02 


0-0983 

20-0 

3-98 

3 

0-1257 

25-0 

3S9 

4 

0-1017 

21-0 

4 04 


Mean 3'93 


Deducting 3‘98 from 6'13 gives 2'15 as the percentage of oxygen 
required to oxidise pure dry emeraldine into nigraniline. If 
emerakline has the above formula-, it would require, theoretically, 
2*20 per cent, of oxygen for the removal of two hydrogen atoms, 
that is, to introduce one quinonoid group. 


Nigraniline. 

The best method for the preparation of nigraniline in substance 
was found to he the oxidation of emeraldine base (or the mixture 
of emeraldine and nigraniline obtained by the chlorate oxidation), 
using an excess of hydrogen peroxide in an ammoniacal solution. 
For instance, the prccipitato obtained by oxidising 40 grams oi 
aniline hydrochloride and 18' 6 c.c. of hydrochloric acid with loi 
grams of sodium chlorate in presence of vanadium, as already 
described, is basified with ammonia, and the washed product, 
without being dried, is evenly suspended in 6 litres of water, to 
which 400 c.c. of hydrogen peroxide (3 per cent.) and 40 c.c. ot 
■concentrated ammonia are added. After keeping overnight, the 
precipitate is collected, washed well, and dried at 35°. The product 
contained 1T28 per cent, of water, 1*12 per cent, of chlorine, an 
1*30 per cent, of ash. 
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^•raniline base forms a bluish-black powder with a bronzy lustre, 
j jt'C emeraldine, it is insoluble in most solvents, but dissolves in 
cold pyridine with a bright blue colour. The salts aro blue, not 
dark green as stated in the literature. This error arises from the 
fact that nigraniline salts are very unstable, and both in substance 
and on the fibre are readily converted into salts of emeraldine. The 
change takes place slowly in the cold, but more rapidly on beating, 
and is accompanied by the production of p-benzoquinonc. One 
part of the nigraniline is oxidised to p-benzoquinone, whilst another 
part is reduced to emeraldine, a fact which affords an explanation 
0 f the well-known “ greening ” of certain blacks on the fibre when 
exposed to an acid atmosphere. Similarly, when nigraniline is 
dissolved in concentrated sulphuric acid, it gives a violet solution 
of rather bluer shade than that of emeraldine, but on pouring into 
water, decomposition occurs, and a bright green precipitate of 
emeraldine sulphate is produced, Nigraniline dissolves readily and 
completely in cold 80 per cent, acetic acid or in 60 per cent, formic 
acid, giving pure deep blue solutions. These solutions, on warming, 
quickly change in colour to the green of the emeraldine salt. In 
contrast to the instability of the salts, nigraniline base is quite 
stable. 

In performing the quantitative reduction of nigraniline, it is 
essential for the above reasons to avoid all heating in making the 
solution, and to effect the reduction as rapidly as possible. The 
operation is therefore carried out as follows. A weighed quantity of 
nigraniline (about 0T gram), which must be very finely powdered 
to ensure quick and compteto solution, is suspended in 5 c.c. of 
water contained in a small flask. The flask is then cooled in ice 
for ten minutes, 20 c.c. of glacial acetic acid added, and the mixture 
shaken for half a minute, by which time the substance should have 
dissolved completely. Before the addition of the acetic acid, the 
air in the flask is expelled by carbon dioxide. The titanium tri- 
chloride solution is then added, and the titration effected in the 


same manner as with 

emeraldine : 





Yol. of 





TiUl, run in 


Vo], of 


V eight of 

(1 litre — 

Yol. of 

TiCt. 


nigraniline 

O' 03 07 grain 

Tie], left 

oxidised 


- VlJ ' r, f taken, 

ot hydrogen), 

u n oxidised, 

by air, 

pure dry 



c.c. 

c.c. 


1 0TOO9 

40 

17 3 

0-87 

0-771 

0 0673 

40 

23-85 

1-20 

0-791 

B 0*1 089 

40 

15*62 

0-78 


) 0T320 

50 

20-47 

0-63 

0-781 

0-1198 

50 

23-38 

072 

0770 

6 0-1108 

50 

24-35 

0'75 

o-soi 




Mean 

0-781 
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Another series of titrations made with a stronger titanium 
solution (1 litre = 0 0442 gram of hydrogen) gave the followin 
results : ° 



Weight of 

Vol. of 
TiClj run in 
(1 litre = 

Vol. of 

Vol. of 
TiCl s 


nigraniline 

0 0307 grain 

TiClj left 

oxidised 

No. of 

taken, 

of hydrogen), 

unoxidised, 

by air, 

experiment. 

gram. 

c.c. 

c.c. 

C.C. 

7 

01388 

50 

27 98 

0-51 

8 

0-0900 

50 

35'06 

0-63 

9 

0-1090 

50 

3210 

0-58 

10 

0*1035 

50 

32 95 

0-60 


Percent* 
lrydro.neu o 


pur,: ,l rv 
nigraui|iii e- 


O'/S? 

0'fni 

0'816 

0'8i6 


Mean 0-fii 

A triquinonoid compound of the formula: 

NH X N N 

/ \/ V\ / \/\/\ /\/\/\ / \/\/\ 

I I I I I I I I I I I I J I 
\/ \/\/\/ \/W \/\/\/ 

XH X X 


would require 0 835 per cent, of hydrogen for complete reduction 
to leucoemeraldine. This formula is also supported by the oxidation 
numbers given under emeraldine. 

Although the above formula is the same as that given 
Willstatter and Dorogi to the preparation which they term " tri- 
quinonoid aniline-black,” yet, the compound described and analysed 
by them can scarcely be identical with nigraniline, for the properties 
do not correspond. If these authors originally had nigraniline in 
hand, it must have suffered conversion into emeraldine, and proh&bb 
into further decomposition products by the process of purification 
employed. 

Pemigraniline. 

X N X X 


'V\ /N/V'N /\/\/\ AAA 
. , I 1 I J ( 1 j I I I I 1 I U-n . 
\/ \/\/\/ \/\/\/ \/\/\/ \/' iH 
N N X 


When a solution of emeraldino or nigTaniline in acetic or formic 
acid is treated with an excess of a powerful oxidising agent, such 
as chromic acid or ammonium persulphate, the oxidation proceeds 
beyond the nigraniline stage, giving rise to a violet precipitate, 
which, on basifying with ammonia, yields a purple-brown compound, 
“ pemigraniline.” This substance is exceedingly unstable, decom- 
posing slowly on drying, or even if kept in the paste form, with 
reproduction of nigraniline and formation of other products. Ibis 
decomposition occurs still more rapidly in the presence of acids, 
following a similar course to nigraniline, which, together with 
p-benzoquinone, is first formed. The change is brought about by 
a few drops of dilute hydrochloric acid, and also more slowly by 
acetic acid. Reducing agents, if applied at once, convert per- 
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B ieraniline first into nigraniline, then into emeraldine, and finally 
into lcucoemaraldine. The base is soluble in pyridine, with a purple 
colour, and apparently undergoes decomposition in this solvent in 
die same manner as do emeraldine and nigraniline. In con- 
centrated sulphuric acid, it dissolves with a bluish-violet colour. 
On pouring this solution into water, a green precipitate of emeraldine 
sulphate is produced. 

On account of its instability, pernigraniline cannot be obtained 
pure in the dry state ; an almost complete reversion to nigraniline 
occurs during drying. An attempt was therefore made to submit 
it, without drying, t-o analysis by reduction, employing a paste which 
contained 8'45 per cent, of dry product. This was prepared as 
follows. Five grams of the mixture of emeraldine and nigraniline 
base obtained by the chlorate method were dissolved in 500 c.c. of 
SOper cent, acetic acid. To the ice-cold solution was added 5 grams 
of ammonium persulphate dissolved in a little water, when a violet 
precipitate at once separated. The whole was then immediately 
stirred into an excess of dilute ammonia mixed with crushed ice, 
ll,e temperature being kept as low as possible. After adding a 
little salt, the precipitate was collected, washed with several litres 
of water, and brought to a uniform consistency, in which the per- 
centage of water was estimated. The following results were obtained 
on analysis : 


Weight of 
pernigraniline 

Yol. of TiCL 
run in (1 litre 

Yol. of 

Yol. of 

TiCla 

Percentage 
ofhydrogen 
on dry per- 

paste (8*45 

= 0-0507 gram 

TiCl a left 

oxidised 

Xo. 4 jj{.t cent.) 

of hydrogen), 

unoxidised, 

by air, 

H'rism-nt. grams. 

c.c. 

50 

c.c. 

c.c. 

nigraniline. 

1 0*9565 

34-7 

0-28 

0949 

■i 1-1782 

50 

31-8 

0-25 

0914 

3 0-8900 

50 

36-4 

0-29 

0-896 

i 1-8010 

50 

249 

0-20 

0-830 


A tetraquinonoid compound of the above constitution would 
require for reduction to leucoemeraldine Ml per cent, of hydrogen* 
Ituill therefore be seen that, whilst the first titration gives a value 
approaching, that required by this formula, there is a steady 
diminution in the consumption of hydrogen in the later analyses. 

, Iait ' titration, which was made after the paste had been kept 
» av, gives a hydrogen value almost corresponding with that of 
nigraniline (theory, 0'835 per cent.). 

fie above formula for pernigraniline is also supported by the 
■■ = uies given 0 n p. 2396 for the consumption of chromic acid required 
o oxidise emeraldine and nigraniline to pernigraniline chromate. 

Caciliat,n S the whole Chromic acid as oxygen, the results are: 

Oxygen consumed, C 43 H 34 N 8 + ICr0 3 requires, 
P €r “nt. per cent. 

S-13 5-98 


From emeraldine. 
,, nigraniline 


379 
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It will be seen that the above formula for pernigraniline is tj c 
same as that assigned by Willstatter and Dorogi to the preparations 
which they call " tetraquinonoid aniline-black.” The great 
instability of pernigraniline is, however, entirely inconsistent with 
the assumption that these products are identical, since the treatment 
to which Willstatter and Dorogi’s preparations were subjected would 
have completely decomposed pernigraniline, and even the drying 
alone, without treatment with acid, would have converted it i nto 
nigraniline. 

Leucoemeraldine. 



This product is readily prepared by reducing either emeraldine 
or nigraniline with a strong reducing agent. For instance, the 
mixture of emeraldine and nigraniline bases obtained by the chlorate 
oxidation was moistened with alcohol in a mortar, and then ground 
to a paste with a concentrated solution of sodium hyposulphite and 
a little ammonia. The precipitate was collected, washed, and dried 
in a vacuum. 

A better method consists in moistening the dry base with pure' 
dry ether, and grinding the paste with an equal weight of phenyl- 
hydrazine. It is then thrown on a filter, and washed with dry. 
ether until the excess of phenylhydrazine is removed, after which 
the product is dried quickly on a porous plate. 

Leucoemeraldine forms a pale brown, amorphous powder, probably 
colourless when pure, which doss not melt below 350°. It is fairly 
stable when dry, but when exposed to air in a damp state it becomes 
blue. It is insoluble in most solvents, but dissolves to a slight 
Extent in pyridine. In 80 per cent, acetic acid or in 60 per cent, 
formic acid, it is sparingly soluble. 

The constitution assigned to leucoemeraldine above is supported 
by the fact that four atoms of hydrogen are required for its 
formation from emeraldine, and six atoms for its formation from 
nigraniline. 

Willstatter and Dorogi’s Blacks, 

In order to ascertain how far the products examined by these 
authors, and termed ” triquinonoid aniline-black and ' 
quinonoid aniline-black,” compare in properties with the foregone 
compounds, .we have prepared them by following exactly the pie 
scriptions - given. The properties of the products we obtaine arc 
given in the following table: 
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Product. 

80 per cent, acetic 
acid. 

60 Per cent, formic 
acid. 

, Pyridine. 

J., . Mild, ; .P Mack. 
(\\\ k It) 

Considerable por- 
tion soluble with 
bright bluish- 
green colour. 

Partly soluble with 
bright green 
colour. 

Considerable por- 
1 turn soluble with 
i deep blue colour. 

fikliK'Hiitf Block. 
(AV. & D.) 

Ab above. 

As above. 

; As above. 

plilorul'.' Block ; 

• tiinuiiioiuiicli 6 ! 

uL ;\v. & D.) 

Small part soluble 
withdullgreenish 
colour. 

Nearly insoluble. 

Traec only soluble 
: with pale blue 
; colour. 

! blor.it 1 ' Black 
(ri'iuiicnoiib 23 
hour*. (AV.&D.) 

Trace soluble with 
dull greenish 
colour. 

Insoluble. 

Very sparingly 
soluble with pale 
blife colour. 

I'iiinalc Black: 
rcna'iuiuoni'id, C 
Incurs. (IV.4D.) 

Small part soluble 
with dull greenish 
colour. 

Insoluble. 

As above. 

Lblomte Black: 
tetraijuinonoid, 
ii hours. 

■y;.k d.) 

Sparingly soluble 
with greenish 
colour. 

Very sparingly 
soluble. 

As above. 


It will thus be seen that these products differ entirely from the 
f'meralcline, nigraniline, and pernigraniline described above. . They 
appear to be mixtures containing emeraldine, together with further 
condensation products. Three of them were submitted to successive 
extractions with cold 80 per cent, acetic acid until nothing further 
dissolved. The following were the results obtained : 

Chlorate black : 

Persulphate Black Bichromate Black triquiiionoid 
(W.&D.), (\V. & D.), (W. AD.), 

per cent. per cent. per cent. 


Soluble postion 51 *5 60*0 80'0 

J)i»"luW': porl ion. ... 48*5 40 0 20 0 


Oxidation of o -Tolmdine. 

It has long been known to technologists that o-toluidine, when 
oxidised on the fibre, gives rise to a black which is not so brilliant 
as aniline-black, but which has less tendency to *“ green.” No 
attempt has apparently been made to prepare this dye or its inter- 
mediate compounds in substance. 

have found that under the same conditions as employed for 
aniline the oxidation proceeds in an analogous manner, giving 
cot responding products. It appears, however, that the primary 
oxidation products are rather less stable than in the aniline series, 
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being more prone to undergo polymerisation, and that the ljigl ler 
quinonoid products are less easily formed, and more readily revert 
to the lower. The best results were obtained by conducting the 
oxidation without any excess of mineral acid. Thus, 33 grams of 
o-toluidine and 34 grams of hydrochloric acid (33 per cent.) were 
dissolved in 700 c.c. of water, with the addition of 1G'8 grams of 
sodium chlorate and 2 drops of syrupy vanadium chloride. After 
being kept for three days at the ordinary temperature, the greenish- 
blue precipitate was collected, washed with water, basified with 
ammonia, and then repeatedly extracted with 90 per cent, alcohol 
in order to remove a soluble by product ( ? homologue of WillstStter's 
blue imide). It was then dried at 30 — 35°. The product is a 
violet-blue powder of indigo-like appearance. It is insoluble in 
most solvents, but dissolves readily in pyridine with a blue colour 
and in 80 per cent, acetic acid or 60 per cent, formic acid with a 
dull yellowish-green colour. It- contains 4'6 per cent, of water 
and 2'0 per cent, of chlorine. 


The analysis by reduction was effected in the same manner as 
employed for emeraldinc. 



Vol. of Till, 

Vol. ofTiCI, 

Vol. of TiCLj 
oxidised by 

Hydrogen 
value of 1 


No. of 

run in, 

uuoxidised, 

air, 

litre Till,, 

on ]dm* di v 

experiment. 

c.c. 

c.c. 

c.c. 

grain . 

substance. 

1 

50 

45-43 

0-36 

0*0506 

0-223 

2 

50 

45-15 

0-36 

0-0506 

0-243 

3 . 

50 

44-71 

0-36 

0-0506 • 

0-267 

4 

50 

44-39 

0-36 

0-0506 

0-257 

5 

50 

45-88 

0-37 

0-0506 

0-203 

6 

50 

45*25 

0-36 

0-0506 

0 238 





Mean 

0-239 


A monoquinonoid compound of the constitution : 


JIc NH 



I I | I 

Me NH X// 


Me N 

r , /\/\/\ 

I I ! I I !., 
\/\/\/ V‘ 

Me Nil Me 


would require 0'24 per cent, of hydrogen for reduction to the' 
leuco-compound. It therefore appears that the product of the 
oxidation of o-toluidine is the protoemeraldine of this series. 

Another preparation in which an excess of acid was used in the 
oxidation gave hs the average consumption of hydrogen for reduction 
0'360 per cent. This preparation was therefore apparently a 
mixture of the tolu-protoemeraldine with tolu-emeraldine. 

Attempts to oxidise tolu-protoemeraldine into a higher oxidation 
stage by means of hydrogen peroxide and ammonia, employing the 
same conditions as those used for nigraniline, gave a negative result 
The product still dissolved in acetic acid with a green colour, and 
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afforded tie same reduction figures as before. On the other hand, 
on addition of chromic acid or persulphate to the acetic acid solution, 
the colour first becomes blue and then violet, as in the aniline series. 
It therefore appears that the formation of the tolu-nigraniline does 
not take place with the same facility as with the lower homologue, 
a conclusion which is supported by the fact that no tolu-nigraniline 
seas ever produced in our experiments with the chlorate and 

vanadium oxidation. 


Oxidation of Other Amines. 

The oxidation of various primary amines was studied under the 
same conditions as employed in the preparation of emeraldine. 
o-Chloroaniliuc gave emeraldine-like products; m-chloroaniline gave 
none. o-Anisidine underwent oxidation in a different direction, 
apparently through elimination of the methyl groups. Dimethyl- 
aniline remained unattacked. 

Conclusions. 

1. There are four quinonoid stages derived from the parent com- 
pound Ieucoemeraldine. 

2. The minimum molecular weights of these primary oxidation 
products of aniline are in accordance with an eight-uucleal structure. 

3. The conversion of emeraldine into nigraniline consumes one 
atom of oxygen. 

4. The conversion of emeraldine into pernigraniline consumes two 
atoms of oxygen. 

5. The conversion of nigraniline into pernigraniline consumes one 

atom of oxygen. 

6. The reduction of emeraldine to Ieucoemeraldine consumes four 

atoms of hydrogen. 

f. The reduction of nigraniline to Ieucoemeraldine consumes six 
atoms of hydrogen. 

8. llie reduction of pernigraniline to Ieucoemeraldine consumes 
eight atoms of hydrogen. 

9. J he reduction of tolu-protoemeraldine consumes two atoms of 

Hydrogen. 

10. None of these products are properly entitled to be considered 
■ s Mi me-black, but are intermediate products in the formation 

of the latter. 

1 CI A.. 1 M J..NX OF Tl N CLOI’.IAT, CHEMISTKY, 

Uxivf.rsity of Leeds, 
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CCXLIV. — Chloroamine Reactions. Methykue- 
chloroamine * 

By Charles Frederick Cross, Edward John Bevan, anil 
William Bacon. 

Chloroamine, NHjCI, although not yet isolated, has been closely 
characterised by its reactions in solution. Rasehig (Bar., 1907, 40 
4586) has verified the above formula by the synthosis of hydiaai re . 
according to the equation : 

NH 2 C1 + NII 3 = H 2 N-NH 2 ,HC1. 

In oxidising actions, the chloroamine chlorine reacts as the chlorine 
of hypochlorites, thus : 

NH 2 C1 + 2HI -NII 4 C1 + I 2 , 

from which, and in view of its formation by interaction of ]>yj, 0 - 
chlorites and ammonium salts, it might he formulated as X 11,001, 

From a general view of its oxidising reactions, however, these are 
found in many and typical cases to he sharply differentiated from those 
of the hypochlorites, and lienee its formation from hypochlorites is 
rather represented by the equation : 

NIIj + M'OCl = NHjCl + M’Oir. 

It may be inferred from Rascbig’s investigations that such reactions 
would be a general characteristic of amino-compounds, and we have 
studied certain of these in relation to their conversion into 
chloroamines. 

As a result, wo have been able to characterise the compounds 
obtained from proteins by the action of chlorine as chloroamines 
(Cross, Bevan, an'd Briggs, J. Soc. Chain. Ind., 1908, 27, 260). 

Such compounds have been known since 1840 (Mulder, Be rzdm' 
Jahn&ber , 19, 734), and their tormation has been made the basis of 
quantitative analytical methods (Rideal and Stewart, Analyst, 1897, 
22, 228), depending on the separation of -these derivatives, which are 
insoluble in water, followed by nitrogen estimations in the precipitated 
compounds. These methods we find are much simplified by estimations 
of chloroamine chlorine according to the well-known chlorimctric 
methods. 

We have described such methods in detail as applicable to tee 
estimation of gelatin, and wo have also applied similar reactions to , 
the elucidation of industrial processes which are attended by tte 
formation of chloroamines, notably the bleaching of flax textiles 
(doc. «(.). 

In the case of gelatin it is noteworthy that the chloroamine 

* This name is retained pending the final settlement of tile constitution of 1 
compound, in order to indicate its relation to chloroamine. 
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leiivflti ye i s of constant composition, the chloroamine chlorine ( = C1 S ) 
•epre-eut ing J8 3 per cent, of original gelatin, and after dehydration 

^bl0 i n tlie air * 

Metkyhnechloroamine. 

The typical reactions of chloroamine, especially with aromatic amines 
iircl phenols, have further been elucidated by Raschig [Chem. Zeit., 
,qq- 3 i^ 126; Zeitsch. angew. Chem., 1907, 20, 2o65). 

In extending these investigations, we hive observed a reaction of 
<nefi:*l interest which we will briefly describe, as it involves a new 
'hloroamine, readily obtainable in crystalline form. 

Fora aldehyde and chloroamine in aqueous solution react according to 
the eci nation : 

1 ch 2 o + h 2 nci= ch. 2 :nci + h 2 o, 

the resuitir-g methylenechloroamine separates in well-fonned crystals, 
■tiul'ou recrystallisation from chloroform, in which it is easily soluble, it 
is obtained in needles of 10 to 15 mm. in length. To prepare this com. 
pound, approximately semi-normal solutions of hypochlorites (Cl = 
1-8 grams per 100 c.c.) are treated with ammonium chloride, and 
formaldehyde solution added in the cold. The proportions are taken 
somewhat in excess of the calculated. On keeping at, or under, 15°, 
the solution becomes milky, and the compound then crystallises. It 
is obtained as a mass of brilliant, felted needles. The yields under 
these conditions are 30 to 40 per ceut. of the calculated. 

For analysis, the substance is dissolved in chloroform, the solution 
being left for some, hours in contact with calcium chloride, and 
poured oif through a dry filter, when, after some time, the substance 
crystallises out. 

Many preparations have been analysed, and the numbers are in close 
accordance with the formula CTI 2 NC1, 

The following results are typical : # 

Total chlorine , by digestion with sodium sulphite and precipitation 
is silver chloride ; 

01255 gave 0*2815 AgCl 

,s Active chlorine by digestion with potassium iodide solution and 
titration of the liberated iodine : 

U'3124 liberated 1 = 99*8 c.c. JV/1 0-thiosulphate. 

XiirO'jen, by digestion with ferrous sulphate, in presence of 
sulphurous acid, and distillation from alkalis ; the nitrogen being 
obtained as ammonia : 

0*1135 gave NH 2 = 18*2 c.c. A/10-HCI. 

Found, Total 01 = 55*4 ; “ Active ” CU56*7 x 2 ; N = 22*4. 

CHjNCl requires Total 01 = 55*9 ; “Active” 01 = 35*9 x 2; 

N = 22 05 per ceut. 
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Molecular - weight determinations even by cryoscopic method’ 
present difficulties, due to the instability and reactivity of ^ 
compound, but the following numbers calculated from the depression 
of the freezing point of benzene wore obtained : * 

Found, M.\V.= 133-0, 1327, 1317. 

20R 2 NCl requires M.W. = 127. 

Our incidental observations indicate a change of solubility j D 
benzene frun 27 to 1’5 per 100 c.c. at 5°, and polymerisation probably 
has to be taken iuto account. This point will be resolved by further 
investigation. 

Afdkylen-chJoroamine is soluble in 20 to 30 pu ts of ether at th 
ordinary temperature, and similarly in benzene, as indicated above u 
is only sparingly soluble in paratlinoid hydrocarbons. 

It decompiles spontaneously iu ordiuary air, and when heated at 
50 — 60° it decomposes explosively, leaving a residue of ammoiiium 
chloride. 

As shown by the analytical results, it may be quantitatively hydio- 
lysed and reduced, ammonia and formaldehyde biing regenerated, and 
by certain decotup »sitions it yields hydrocyanic acid as a'lnain product 

The investigation is being continued. 

4, New Goukt, 

London, MT.e. 
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REACTIONS. METHYLENECHLOROAMINE. 24-05 

derir.itfae is of constant composition, the chloroatnine chlorine ( = C1 ) 
representing 18-3 per cent, of original gelatin, and after dehydration 
is stable in the air. 

Mdhylauchloroamine. 

The typical reactions of chloroatnine, especially with aromatic amines 
in d phenols, have further been elucidated by Raschig (C/iem. Zeit., 
1907, 31, 126; Zeitsch. angew. Chem., 1907, 20, 2065). 

In extending these investigations, we have observed a reaction of 
special interest which we will briefly describe, as it involves a new 
chloroamine, readily obtainable in crystalline form. 

Formaldehyde and chloroamine in aqueous solution react according to 
the eqiwth'H : 

CU 2 0 + H. i NCl = CH 2 :NCl + H 2 0, 

the resulting roethyleiieehloroamine separates in well-formed crystals, 
ami on recrystallisation from chloroform, in which it is easily soluble, it 
is obtained in needles of 10 to 15 mm. in length. To prepare tbis com- 
pound, approximately semi-normal solutions of hypochlorites (Cl = 
1-S grams per 100 c.c.) are treated with ammonium chloride, and 
formaldehyde solution added in the cold. The proportions are taken 
somewhat in excess of the calculated. On keeping at, or under 15° 
the solution becomes milky, and the compound then crystallises. It 
is obtained as a mass of brilliant, felted needles. The yields under 
these conditions are 30 to 40 per coot. of the calculated. 

For analysis, the substance is dissolved in chloroform, the solution 
being left for some hours in contact with calcium chloride, and 
poured off through a dry filter, when, after some time, the substance 
crystallises out. 

Many preparations have been analysed, and the numbers are in close 
accordance with the foimula CH 2 NC1. 

The following results are typical : 

Ualdlonu, by digestion with sodium sulphite and precipitation 
as silver chlorite : 

0’1235 gatte 0'2815 AgCl. 

Mditifi dlmne," by digestion with potassium iodide solution and 
titration of the liberated iodine : 

Midi liberated 1 = 99 8 c.c. rV/10 thiosulphate. 

•'ib-open, by digestion with ferrous sulphate, in presence of 
-nphurous acid, and distillation from alkalis; the nitrogen being 
obtained as ammonia : 6 

W35 gave NH 3 = 18'2 c.c. iV/10-UCI. 

F <rand, Total Cl = 55-4 ; “ Active ” Cl = 56 7 x 2 ; X = 224. 

CHjKCI requires Total Cl = 55-9; “Active’’ CI = 559x2- 
, N * 22*05 per cent, 

Vl >L. XCVii. , 
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Molecular - weight determinations even by cryoscopic method 
present difficulties, due to the instability and reactivity 0 f t j |e 
compound, but the following numbers calculated from the depres$i 0Q 
of the freezing point of benzene were obtained : 

Found, M.\V.= 133 0, 132 7, 131*7. 

2CH 2 NC1 requires M.W. = 127. 

Our incidental observations indicate a change of solubility j n 
benzene from 2*7 to 1*5 per 100 c.c. at 5°, and polymerisation probably 
has to be taken into account. This point will be resolved by further 
investigation. 

Methylenechloroamine is soluble in 20 to 30 parts of ether at the 
ordinary temperature, and similarly in benzene, as indicated above - it 
is only sparingly soluble in paraffinoid hydrocarbons. 

It decomposes spontaneously in ordinary air, and when heated at 
50 — 60° it decomposes explosively, leaving a residue of ammonium 
chloride. 

As shown by the analytical results, it may be quantitatively hydro- 
lysed and reduced, ammonia and formaldehyde being regenerated, and 
by certain decompositions it yields hydrocyanic acid as a main product 

The investigation is being continued. 

4 , Nkw Couut, 

London, ^V.C. 


CCXLV. — Narcissine : an Alkaloid from the, Ihlb of 
the Common Daffodil (Narcissus pseudonarcmus), 

By Arthur James E-^vins. 

In 1878 a paper was published by Ringer and Morshead (.7. Physiol 
1, 437), entitled <( On the physiological action of narcissia^ an 
alkaloid obtained from the bulb of the common daffodil (Xaf'chm 
'p$tudomrcmus). )> This work contained a detailed account of 
experiments carried out on men and frogs with an alkaloid or ■with 
extracts containing the alkaloid, which had been obtained by 
Gerrard from the bulb of the common daffodil. From experiments 
carried out with extracts obtained from bulbs in the resting stage 
and from bulbs of the flowering plants, the authors concluded that 
the action of the alkaloid present, in the extracts from the resting 
bulbs was similar to that of pilocarpine, whereas that present m 
the extracts from the bulbs of the flowering plants closely resembled 
atropine in action. The alkaloid obtained by Gerrard from both 
extracts nevertheless appeared to be the same in general chemk&i 
properties. 



th e common daffodil (narcissus pseudonarcissus). 2407 


la view of these statements and of the fact that no reference to 
nsrrissia or to any alkaloid obtained from the bulbs of the 
daffodil can be found in chemical literature, it appeared to be of 
interest to obtain the alkaloid in a pure state, in order that a more 
detailed investigation of its chemical and physiological properties 
might be made, more especially as the alkaloids which have been 
obtained from monocotyledons are comparatively few in number. 

The bulbs of a cultivated variety of the daffodil (Narcissus 
pi rr ,'1 ' ’ ■ being more readily obtainable than the variety mentioned 
above, were first employed in the investigation. From these bulbs, 
however, the extracts obtained from the resting or flowering bulbs 
save only traces of alkaloidal reactions, and the isolation of the 
alkaloid was obviously hopeless. With the bulbs of the wild daffodil 
flurchsus psc adonarciss us), much more satisfactory results were 
obtained. From these a crystalline alkaloid was readily obtained. 
From the resting bulbs a yield of approximately 0’2 per cent, of 
the dried material, and from the flowering bulbs only about 0'1 
per cent., was obtained. The alkaloid, which, in accordance with 
modern usage, it is suggested be called “ narcissine,” rather than 
- narcissia," was the same in both cases. 


Xarcissine lias been found by analyses and molecular-weight 
determination to possess the formula C 1C II, ; 0 4 N. The alkaloid is 
characterised by very great stability, and on that account ami 
owing to the small amount of material available (about 3 grams 
only), no light has been thrown on ils probable constitution. The 
nitrogen present is tertiary, since nitrous acid is without action on 
tl%a!kaloid, and treatment with methyl iodide produced an 
aiSphous product which was probably the methiodide of the base, 
but which could not be crystallised for analysis. The action of 
liydriodic acid (Zeisel) showed the absence of met boxy-groups, but 
on very strongly heating, a very small amount of methyl iodide 
was evolved, and the residue on suitable treatment yielded a solution 
"Such gave a violet coloration with ferric chloride, the phenolic 
substance being extracted from its acid solution by ether. The 
■mount of substance so obtained was, however, extremely small, and 
“rtkr attempts to hydrolyse by means of acids yielded no 
mstallme product. 


Fusion with potassium hydroxide yielded no better results At 
l® 1 ’!? Ur , < f “P t0 220 ° alkaloid was only very slowly attacked, 
tWf! 3 ka m J CVap0Ur bem S evoIved - Heating with the naked 
lomnleM 0116 ! 3 ^ a ' quarter hours was required in order to decompose 
fcij 5 ’. <a,ou ‘ 07 8 ram of alkaloid. The reaction product 
icoloratinn m ^t, er ® av f 011 addition of ferric chloride a violet 
qmc y passing to a dirty brown, with separation of a 


7 S 2 
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brown, flocculent precipitate.. This polyphenolic substance, again 
could be extracted by ether from its acid solution, but on evaporatin ' 
off the solvent only a very small quantity of a brown, amorphous 
product was obtained, and all attempts to obtain a crystal]^ 
product were fruitless. 

On account of the relatively large number of oxygen atoms 
present in the molecule, it was thought possible that a carboxvl 
group might be present, but attempted esterification showed the 
absence of such grouping. For this reason and from the absence of 
methoxy-groups as shown by the Zeisel reaction, the formation of 
a polyphenolic derivative such as has been described is very possibly 
due to the presence in 'the molecule of a methylenedioxy-grouping 
and a phenolic bridge oxygen. The stability of the alkaloid would 
seem to support such a view, although there is, of course, no direct 
evidence of such structure. 

Experiments with regard to the physiological action of the 
alkaloid were carried out in these laboratories by Dr. P. p. Laidlaw 
to whom I am indebted for the following account of its action 
As tested on frogs and cats, the alkaloid showed no action in any 
way similar to that of pilocarpine or of atropine. 0*125 Gram 
given by mouth to a cat, caused nausea, vomiting, salivation, and 
purgation. The salivation was not, however, similar to that produced 
by pilocarpine, since it could not be produced on the anaesthetised 
animal. 

Experimental. 

V reparation of the Alkaloid. 

Two thousand five hundred bulbs of the common daffodil 
( Narcissus yseudonaremus), weighing approximately 4 kilos,, were 
dried at a temperature of about 40°. The weight of the driec 
product was 1400 grams. The substance was finely ground ant 
extracted for about six hours with hot alcohol (97 per cent.), anc 
the alcoholic extract evaporated to about 2 00 c.c. To the dart 
syrupy, acid liquid was added an equal volume of water, and a 
very dark resinous precipitate which formed was collected, This 
precipitate was re-suspended in a little very dilute acid, and again 
collected after thoroughly shaking. The filtrate and washings wore 
combined, and the acid liquid extracted twice with about one-third 
of its volume of ether. The aqueous solution was then rendered 
alkaline by addition of sodium carbonate, when, after some time, 3 
precipitate formed, which consisted mainly of bunched prisms. The 
crystals were collected, and after recrystallisation from 90 per cent 
alcohol were obtained as colourless, short, stout prisms, melting it 
266 — 267° (bath at 250° at commencement of heating). The sub- 
stance was dried first in air, then in a vacuum over sulphuric acid, 
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and finally at 110 °, no alteration in weight taking, place under 

these varying conditions: 

0 - 1448 gave 0’3552 C0 2 and 0'0754 H 2 0. C = 66'9; 11 = 5-8. 

0 1283 „ 0-3159 C0 2 „ 0-0684 H. 2 0. C = 671; H=5'9. 

0105I „ 5 0 c.c. N 2 (moist) at 135° and 732 mm. N = 5'4. 

C is H i 7 0 4 N requires C = 66'9; H=5’9; N = 5'0 per cent. 

^ determination of the molecular weight was made by Barger’s 
microscopic method (Trans., 1904, 86, 286) in glacial acetic acid. 
0 -OfiO Gram, in 1'197 gram 6 of solvent, was intermediate between 
0-19 mol. and 0'20 mol., whence M.W. = 257. CjjH^N requires 
M.W. = 287. 

Properties of Nanissinc . — The alkaloid, as before stated, is 
obtained by recrystallisation from alcohol in colourless prisms, 
wliich melt at 266 — 267° with some decomposition and formation 
of a red liquid. The crystals are insoluble in water or dilute sodium 
hydroxide, but readily soluble in dilute acid. The acid solution 
gives all the usual alkaloidat reactions, for example, with Meyer’s 
reagent, with a solution of iodine in potassium iodide, and with 
phospliotungstic acid. The crystalline product is only very 
sparingly soluble in methyl alcohol, ethyl alcohol, ethyl acetate, or 
acetone, moderately so in pyridine, nitrobenzene, or glacial acetic 
acid, and insoluble in ether or chloroform. A determination of its 
solubility in absolute ethyl alcohol showed that one part by weight 
of the alkaloid was soluble in 284 parts of boiling alcohol and in 
340 parts of alcohol at 15°. 

The alkaloid is lsvorotatory. 0 166 Gram, made up to 100 c.c. 
with absolute alcohol, gave, in a 2 ' 2 -dcm. tube at 10 °, a L , - 0 ' 35 °, 
whence [o] J" — 9o‘8°. 

The alkaloid dissolves in concentrated sulphuric acid, producing 
a deep red solution, which slowly becomes reddish-brown on keeping. 

-T arckune. Hydrochloride, C, 6 H ] 7 0 4 N,HC1. — 0'3 Gram of crude 
nanissine was dissolved in dilute hydrochloric acid, and the solution 
evaporated to dryness over potassium hydroxide in a desiccator. 
The resulting crystalline product was dissolved in hot 90 per cent, 
alcohol, and after treatment with a little blood-charcoal, the solu- ‘ 
tion. on cooling, deposited the hydrochloride in long, thin prisms, 
melting at 198 — 199°. Yield, 0'27 gram : 

0-2737 gave 01176 AgCl. Cl = 106. 

C 16 H 17 0 4 N,HC1 requires CT = 10 9 per cent. 

The A\ KiacoMF, l’nv.sior.oori-Ar, Rkseakcii Laisohatcilii-s, 

Uei.-ke Hilt,, K.K. 
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CCXLV1 . — The Action of Halogens on Mercuncamp} l<yr 
Compounds. 

By James Ernest Marsh. 

The work described in this paper is a continuation of that published 
by Mr. Struthers and the author on the mercury derivatives of 
camphor (Trans., 1909. 95, 1777). 

In the former paper it was shown that di-iodocamphor ^ 
obtained by the action of iodine on one of the mercury derivatives 
It is now found that the same di-iodocamphor is formed from the 
three mercury compounds, namely, those which have the formula- 
(C]oH 11 0) 3 Hg 4 I. 2 , and (C 1( |H 11 0) 4 Hg 5 I 2 . The method 
of preparation is the same in each case The mercury compound is 
treated with an aqueous solution of iodine and potassium iodide 
enough iodine being taken to combine with the mercury and the 
camphor residue, and enough potassium iodide to hold the mercuric 
iodide in solution. The product of the reaction is extracted with 
chloroform, and the chloroform solution washed with sodium 
hydroxide, dried, and rapidly evaporated. The di-iodocamphor is 
then left in the crystalline form, and, after washing with light 
petroleum, is practically pure. A small amount of camphor- 
quinone, which is formed, is removed by the petroleum. If the 
operation is carried out carefully, the yield is nearly quantitative, 
but if the substance is left too long in the chloroform solution the 
amount obtained is less satisfactory, as it decomposes in solution. 
Even when the substance is partly decomposed by being overheated 
or left, too long in solution, a good product can still be obtained hr 
boiling with sodium hydroxide solution, and washing the residue 
with petroleum. Di-iodocamphor, when in solution, rapidly decom- 
poses with separation of iodine. In order to recrystallise it-, the host 
solvent was found to be aqueous pyridine. It is very soluble in 
pure pyridine, and, on adding a little water, crystals at race 
separate. The crystals should be spread out in a thin layer to dry. 
as they rapidly decompose if heaped up in masses while still vet 
with the solvent. The compound decomposes a little above its 
melting point, 108°, with evolution of iodine. It is stable in 
presence of alkalis, and may be kept under a solution of sodium 
hydroxide. It may be boiled with aqueous sodium hydroxide with- 
out decomposition, and it is not appreciably volatile in steam. 
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,Uliu« oj Oxygen- oa DUodocamphor. Camphorquinone. 

Although in the crystalline form, di-iodocamphor is stable when 
exposed to air, when dissolved in chloroform it decomposes with 
separation of iodine. One atom of oxygen takes the place of the 
tiio atoms of iodine, and camphorquinone is formed, along with a 
small quantity of camphoric anhydride. 

To obtain camphorquinone in this way, air dried by sulphuric 
acid is bubbled through a solution of di-iodocamphor in chloroform. 
Iodine at once begins to separate, as is shown by the change in the 
colour of the solution. Fresh chloroform is added, when necessary, 
to make good the loss by evaporation. When the action is finished, 
the product is mixed with a solution of sodium hydroxide and 
distilled in a current of steam. The alkali serves not only to combine 
with the free iodine, but also to convert the camphoric anhydride 
into sodium camphorate; otherwise the anhydride distils over in 
the steam, and renders the quinone impure. The quinone appears 
in the distillate as yellow crystals, and also colours the water yellow. 
It is extracted with ether or, better, with chloroform. The ethereal 
extract gave, on evaporation, crystals melting at 196—197°, which, 
after recrystallisation from alcohol, melted at 198 — 199°, (Found, 
C= 71‘7 ; H?=8'4. Calc., C = 72'3; H = 8'4 per cent.) 

The yield of camphorquinone by this method is more than 90 per 
cent, of that required by theory. This method should serve for the 
production of camphorquinone in any quantity from camphor, since 
the yield of the mercury compound from camphor and that of 
di-iodocamphor from the mercury compound are both nearly 
quantitative. Further, all the mercury and iodine employed in tho 
reactions can be recovered in the form of mercuric iodide, and used 
again for the preparation of the camphor-mercury compound. 

Camphorquinone is readily oxidised to camphoric acid by warm- 
ing with a solution of sodium peroxide; tho crystals dissolve, and 
the yellow colour of the solution disappears; on acidifying, 
camphoric acid, melting at 186°, separates. It is converted by 
tho action of acetyl chloride into camphoric anhydride, melting 
at —0 . This conversion of di-iodocamphor into camphorquinone 
and camphoric acid shows that the iodine has replaced the hydrogen 
“ the CH„ group, which is adjacent to the CO group. It also 
tows ^further that, in the mercury derivatives, the Hg" and 
t g ) groups are similarly situated in the aa' -position. This was 
anticipated by Mr. Struthers and myself from the circumstance 
a t e only ketones which we found to give mercury derivatives 
8 ose having hydrogen in the a-position. The structural 
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relationship of the mercury and iodine derivatives to camping, 
quinone is shown by the formulae : 

Dimerunricamphor di-iodide. Di-iodocarnphor. Caro phoirpri 1 1 on ? . 


c, h,,<V (j 

8 H\ v 


Action of Bromine on the Mercuricamphor Compound, 
aa 1 Uibromoeamphor. 

The action of bromine on the mercuricamphor compounds is no! 
so simple as is the action of iodine. In the main, the reaction 
proceeds with the production of an -dibroniocamphor, melting at 
61°. The action is, however, complicated by liberation of iodine 
and its action, also by the oxidising action of the bromine, and 
further by the action of the’ hydrogen bromide produced in the 
oxidation. 

To prepare oo'-dihromocamphor, the mercury compound 
(C, 0 H 14 'O) 4 Hg 5 I 2 is preferably employed, since it contains less iodine 
than the other mercuricamphor compounds. 

The mercuricamphor compound is mixed with half its weight of 
powdered mercuric oxide, and this mixture is added gradually to 
a solution in water of the requisite amounts of bromine and 
potassium bromide, so that the whole of the mercuric bromide 
formed is dissolved in the water. The mixture is stirred all the 
time with a turbine, and it becomes warm as the reaction proceeds, 
When cold, the mixture is extracted with chloroform, The chloro- 
form solution is washed with sodium hydroxide and water, dried, 
and evaporated, The crude dibroniocamphor left on evaporation is 
purified by solution in light petroleum. The petroleum solution is 
filtered, if necessary, from a small quantity of a crystalline sub- 
stance, which is referred to later. On evaporation of the petroleum, 
the residue is distilled under diminished pressure. an'-Dibrome 
camphor distils at about 175°/20 mm., and solidifies in the receiver. 
After rccrystallisation from alcohol, it melted at 61°. (found, 
Br = 51'5. Calc., Br=51’6 per cent.) 

Mr. T. V. Barker examined the crystals with the goniometer, 
and found the measurements to be identical with those given by 
Zepharowich for aa'-dibromocamphor. 

By its production in this way, the dibroniocamphor is brought 
into relationship with di-iodocamplior, camphorquinone, and cam- 
phoric acid; hence its constitution as an aid-compound isconfirme 
The same dibroniocamphor is produced by the action of bromine 
in chloroform instead of aqueous solution. It is also obtained i« 
the mercury compound C ir ,II 14 OIIgol 2 , and by the action of bromine 
on di-iodocarophor in chloroform solution. It may be presume 
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to be also obtainable, like di-iodocamphor, from the intermediate 
mercury compound (C ]0 H 14 O) 3 Hg 4 I., 

The use of mercuric oxide in the preparation of dibromocamphor 
need' some explanation. It was found to prevent the formation of 
hv-products. It probably acts by combining with any hydrogen 
bromide which may be formed, and thus preventing the decom- 
position of the mercuricamphor compound into camphor and 

mercuric bromide. 

The crystalline compound insoluble in petroleum is obtained when 
mercuric oxide is not employed in the reaction ; and at tlio same 
time seme a-monobromocamphor is formed. The former substance 
rrvstalliscd well from alcohol, and melted at 159°. Numerous 
nialvses were made of this substance, prepared under varying 
conditions. The analyses do not indicate the presence of a single 
substance, but of a mixture intermediate between the compounds 
C H],0.,Br 2 and C 10 H, 4 Oj,I„, with no simple relation between the 
bromine and the iodine atoms. When bromine acts on di-iodo- 
camplior, a similar substance is formed with r elatively more iodine 
and less bromine in its composition, and of a higher melting point, 
namelv. 172°. A product of a similar nature is obtained with 
chlorine taking the place of bromine, when a chloroform solution 
ol di-iodocamphor is acted on by chlorine. 

When the mercuricamphor compound is treated with iodine 
bromide, IBr, or by iodine chloride, IC1, the principal product in 
each case is di-iodocamphor. 

I wish to thank my assistant, Mr. F. Ilall, for his excellent help 
in this investigation. 

University Laboratory, 

Oxford. 


COXLYII. — Action of Sodium Amahjam on Methylene 
Ethers. 

By Arthuk Henry Salway. 

Ix the course of the author's previous investigations, which led 
to the synthesis of cotarnine (Trans., 1909, 95 , 1204; this vol., 
. *)> the reduction of 3-methoxy 4 : 5 -met hvlenedioxy cinnamic 
acid (I) was described. In this reaction it was observed that the 
normal reduction product, namely, f!-3-methoxy-4 : 5-methylene- 
dioxyphenylpropionic acid (II), was invariably accompanied by. a 
considerable proportion of a by-product. This substance, of which 
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no account was given in the previous communications, has now been 
isolated in sufficient quantity to render its complete examination 
possible. 

The purified compound was fojind to possess the properties of a 
phenol and of a carboxylic acid, and gave analyses corresponding 
with the empirical formula C 10 n 12 O 4 . It is evident that the pro- 
duetion of such a compound from 3-methoxy4 . 5-methylenedioxv- 
cinnamic acid (I) can only be explained by the simultaneous 
reduction of the aliphatic side-chain and the substitution of a 
hydroxyl group for the methylenedioxy complex. The constitution 
of the resulting compound would therefore appear to he represented 
by one of the two formulae A and B : 

„„ < X) i / \oH:CH , CO J H 

CH ‘SU 

OMe 0Me 

(I.) (A| 


H0j /X 1 CH./CH 2 -C0 2 H 


NCHj'CHj’COjH 

or H0\/ 

OMe 

(B.) 

In order to decide between these formulae, the substance was 
converted by means of methyl sulphate into a dimethoxyphenyl 
propionic acid, which molted at 61-62°. The dimethoxy-acid 
corresponding with B, namely. 0-3: 4-d.methoxyphcnylpropiomc 
acid, melts, according to Tiemann and Nagai (j Btr ., 1878, II, 6o3), 
at 97° Whilst the 3 : 5-dimethoxy-acid corresponding with A does 
not appear to have been hitherto described. Formula B is thus 
shown to he inadmissible, and consequently A most probably repre- 
sents the constitution of the substance under examination. Positive 
evidence in support of this conclusion was obtained by converting 
the dimethoxypropionic acid into the corresponding dunethoiy 
benzoic acid by oxidation with alkaline permanganate solution, 
The product of oxidation melted at 180-181°, and was found to 
be identical with 3 : 5 -dimethoxybenzoic acid. It is thus shown 

that in the reduction of 3-methoxy4 : 5 -methylenedioxycmnam.c 
acid (I), the normal reaction is accompanied by a secondary c “ge 

involving the disruption of the methylenedioxy-complex and ® 

formation of j3-5-hydroxy-3-methoxyphenylpropionic acid h 

according to the scheme on p. 2415. _ 

It was next deemed of interest to ascertain whether o 
methylene ethers are capable of undergoing a similar change, ^ 
accordingly piperonylacrylic acid (IV) was subjected ° to ^ 
of sodium amalgam. In this case, also, it was found tl a 
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takes plac c with partial conversion of the methyl enedioxy-complex 
ioto a hydroxyl group, the products of the reaction being a mixture 


C’H <' 


/ \ch:ch-oo,h CH < y/\cH,-CH,-co 2 H 

,/ 2 °\/ 


0 

°\/ 

OMe 

(I.) 


OMe 


(II.) 


and 


HO^ N jCH 2 , CH 3 , CO ;J H 

\/ 

OMe 

(III.) 

of 3-3 : 4 -met-hylcnedioxyphenylpropionic acid (V) and 3-3-hydroxy- 

nlionylpropionic acid (VI) : 

,o // x ch:ch-co 2 h _ . CH /Oj / ' x .cH 2 -cH„-co 2 H; 

l ' 1Is S ! \/ 2 0\J 

(IV.) (V.) 

and HOf 7 s jCH 2 , CH ;i , CO !! H 


(VI.) 


A similar reaction has been observed by Ciamician and Silber 
(Btr., 1890, 23, 1162), who have shown that isosafrole (VII), when 
reduced by sodium and alcohol, is converted into a mixture of 
3: 4-mcthylenedioxypropylbenzene (VIII) and m-propylphenol 
(IX), whilst Thoms (Btr., 1903, 36, 3119) records the fact that 
i/wnyristicin (X), under similar conditions, yields both o-methoxy- 
3 : l-methylenedioxypropylbenzene (XI) and 5-methoxy-3-propyl- 
plienol (XII) : 


CH< dy .CHiCIIMe 
V (VII.) 


ch ,°h:chmc 

' X / 1 


OMe 

(X.) 


-> CH 2 <"| I' 


■Of CCH.-CH.Me 


(VIII.) 

and HO/XCH/CH^ 

\/ 

(IX.) 


2 0 \ 


OMe 

(XI.) 

HO^NcHj-dljMe 
and 1 J 
\/ 

OMe 

(XII.) 
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It is worthy of note that in each of the above examples of (] le 
displacement of a mcthylenedioxy-complex by a hydroxyl group 
the latter appears in the meta position with regard to the side' 
chain. Moreover, the position of tho unsaturated linking i n 
side-chain is of importance in determining the course of the reaction 
since only those compounds which contain the unsaturated linking 
in the ad-position with regard, to the benzene nucleus appear lo 
be capable of undergoing the above-described transformation. Thus 
for example, the inethylenedioxy-group of fsomyristicin (X) is readily 
decomposed by means of sodium and alcohol, whilst myristicin, in 
which the unsaturated linking is in the fly-position, does not suffer 
this change. 


Expekimental. 

Reduction of ‘i-Mcthoxxj- 4: Smelhylenedioxycinnamic Acid 
(I, p. 2415). 

A solution of one part of 3-methoxy-4 : 5-methylene dioxycinnamic 
acid in 20 parts of 1 per cent, aqueous sodium hydroxide was 
reduced by the gradual addition, with constant stirring, of 16 parts 
of sodium amalgam (4 per cent.). After the amalgam had been 
completely decomposed, the mixture was acidified, the precipitated 
oil extracted with ether, and the ethereal solution washed, dried, 
and the solvent removed. In this manner the product of reduction 
was obtained as a light brown oil, which gradually became crys- 
talline. A preliminary examination of the product indicated tie 
presence of a considerable proportion of a phenolic carboxylic acid 
in addition to the normal reduction product, /3-3-methoxv- 
4 : 5-methylcnedioxyphenylpropiomc acid. In order to effect a 
separation of these compounds, the mixture was dissolved in alcohol 
and esterified by means of dry hydrogen chloride, after which the 
excess of alcohol was removed and the esters extracted with ether. 
The ethereal solution was first washed with aqueous sodium 
carbonate to remove any unesterified acid, and then shaken with 
dilute sodium hydroxide. The sodium hydroxide extract, which 
contained the phenolic ester, was warmed for a short time to 
complete the hydrolysis of the latter, then acidified and extracted 
with ether. This ethereal extract yielded a colourless solid, which 
was recrystallised from hot water, when it separated in fiat, 
hexagonal plates, melting at 127°: 

OT103 gave 0 2482 CO.> and 0 0635 H 2 0. C = 61’4; H=6’4. 

0'2800 required for neutralisation 14'35 c.c. A/10-K 
M.W. = 195. 

C/oH/A requires 0 = 612; H = 61 per cent. M-W.-iM. 
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As already explained in the introduction, this substance was found 
to*be /3-5-hydroxy-3-methoxyphenylpropionie acid. 

p^tfi/droxy-S-methoxyphenylpropionic acid (III, p, 2415) is 
readily soluble in ether, alcohol, or hot water, and crystallises from 
t ], e latter in colourless, hexagonal plates, which gradually become 
ink on exposure to air. It is insoluble in benzene or light 
petroleum. It 3 amide, MeO-C 6 II 3 (OH)-CH 2 -CH 3 -CO-NH 2 , crys- 
tallises from water in prismatic needles, melting at 126°. 

In order to prepare the methyl derivative of the above compound, 
10 grams of the phenolic acid were dissolved in methyl alcohol and 
- f c 0 f methyl sulphate, and 10 c.c. of a 50 per cent, solution of 
potassium hydroxide added. After the vigorous reaction had 
subsided, the same quantities of methyl sulphate and alkali were 
jojjn added, and the mixture heated for a short time on the water- 
1, jth, The alkaline liquid was then acidified and extracted with 
otter, when the ethereal extract yielded an oil which gradually 
solidified, This product was purified by crystallisation from a 
mixture of benzene and light petroleum, from which it separated 
in clusters of colourless, silky needles, melting at 61 — 62° : 

0 1076 gave 0 2490 CO, and 0'0649 H,0. 0 = 631; H = 6'7. 

0 J 4465 required for neutralisation 21'25 c.c. A/10-NaOH. 

M.W.-210. 

C n II H Oj requires C = 62'9; H = 6 7 per cent. M.W. = 210. 

0-3 : b-Diinetlioxyjihenylprojiionic arid, 

CpH a (MeO) 2 -CH 2 -CH,-CO,H, 

is readily soluble in the usual organic solvents, excepting light 
petroleum. It yields an amide, which crystallises from a mixture 
of benzene and petroleum in colourless needles, melting at 80 — 81°. 
The position of the methoxy-groups in the above compound was 
ascertained by oxidising a quantity of the substance with a hot 
alkaline solution of potassium permanganate. At the end of the 
oxidation, the liquid was cooled, an excess of sulphur dioxide added, 
and the precipitated oxidation product collected. It was re- 
crystallised from hot water, when it separated in thin needles, 
melting at 180 — 181°. (0'2045 required for neutralisation 11‘25 
c.c. .T/10-KaOH. M.W. 182. Calc., M.W. = 182.) 

This substance possessed all the properties of 3 : 5 diinethoxy- 
benzoic acid (Billow and Riess, Her., 1902, 35, 3901), and was 
evidently identical with that compound. 


Reduction of Piperomjlacnjiie. Acid. 

The reduction of piperonylacrylic acid by means of sodium 
amalgam was first described by Lorenz {Her., 1880, 13 , 758), who 
isolated piperonylpropionic acid from the product of the reaction, 
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but did not record the formation of a phenolic compound, fj 
view, however, of the results obtained in the above reduction of 
3-methoxy-4 : 5-methylenedioxycinnamic acid, it seemed probable 
that some /3-5-hydroxyphenylpropionie acid would be formed in ti, e 
reduction of piperonylaerylic acid. In order to ascertain if 
were the case, 20 grams of piperonylaerylic acid were reduced wit! 
sodium amalgam in the manner described in connexion with the 
reduction of 3-methoxy-4 : 5-methylenedioxycinnamic acid. The 
product was then esterified, and, by means of dilute sodium 
hydroxide, separated into a non-phenolic and a phenolic ester. Xhe 
former amounted to 18 to 19 grams, and yielded on hydrolysis 
piperonylpropionie acid, melting at 85°, whilst the latter, when 
hydrolysed, yielded a brown oil (2 grams), which gradually solidified 
on agitation with benzene. This substance was purified by re- 
crystallisation from a mixture of ether and benzene, and was thus 
obtained in colourless needles, melting at 110°. (0'1922 required 
11'8 c.c. il'/lO-NaOH for neutralisation. M.W. = 163. Calc,, 
M.W. = 166.) 

This compound possessed all the properties of 3-hydroxyphcnvl- 
propionic acid, and was evidently identical with it (Braunstciu, 
Ber., 1882, 15, 2050). 

The action of sodium amalgam on piperonylaerylic acid is 
therefore analogous to that which takes place when 3-methoxy- 
4 : 5-methylenedioxycinnamic acid is reduced. The yield of phenolic 
acid in the latter case is, however, much greater than in the former. 

The IVf.llcomf. Chemical Reseaiech Lapokatoiuks, 

London, E.C. 


CCXLVIII . — An Instance Illustrating the Stability of 
the Four-Carbon Ring. 

By Arthur Bred Campbell and Jocelyn Field Thorpe. 

It has been shown by Bone and Perkin (Trans., 1895, 67, 108) 
that when a derivative of n/r/opropane which has two carbethoxy- 
gronps attached to the same darbon atom is treated with the sodium 
compound of ethyl malonate, condensation ensues, ^ with the 
formation of an open-chain ethyl ester in the following way : 

i, H z >C(C0 2 Et) 2 + CHNa(C0 2 Et) 2 -> 

(COjKtJjCNa'CHj’CHj’CHfCOjEtJf 
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This reaction has been made use of by us for the preparation of 
certain open chain nitriles (Trans., 1909, 95, 697; this vol., 1002), 
which we f° und possessed the property of readily passing into 
jminoderivatives of cyclo pentane when treated with sodium 
etboxide, thus: 


^>C(CN)-C0 2 Et + CHNa(CN)-CO,,Et _> 

CH.» 

C0 2 EfCNa(CN)-ClI 2 -CH 2 -CH(CN)-CO,Et _> 

CH a — CH(CN) . 

Cff 2 -CH(C 0 . 2 Et)- >C-NII + CO ( OEt )t! + etc - 

Wishing to prepare the open-eliain compound containing one 
more methylene group, in order to study the conditions under 
which it passed into a derivative of cyclohexane, we decided to 
apply the above reaction to ethyl 1-cyanoeyclobutane-l-carboxylate, 
in the hope that the following reaction would ensue : 


CH j<p^|>C(CN ) - C° 2 Et + CHNa(CN)-C0 2 Et -> 
CO 2 Kf0Ka(CN)'OH,-CH 2 -CH 2 -CH(CN)-CQ 2 Et 

CH2 <CH 2 -C'H < (00 C |ft j> C: N K + C0 (° Kt ) 2 + etc., 

and that in this way an imiuo-derivative of cyclohexane would be 
formed. We found that this condensation yielded considerable 
quantities of a crystalline substance melting at 11 1°, which possessed 
the molecular formula C 13 H, 8 0 4 N„. that is to say, it seemed to be 
the normal open-chain compound of the formula : 

C0 2 Et-C!H(CN)-CH 2 -CH 2 -CH 2 -CH(CN)-C0 2 Et. 

All attempts, however, to induce it to react with sodium etlurade 
proved unavailing, and we consequently decided that the imino- 
(Imvatives of the s.x-metnbered ring could not he produced in the 
sarae mann er as those of cycfopentanc. 

Before recording this fact, we subjected the open-chain compound 
complete hydrolysis in order to prove its constitution by the 
lormahon of pimelic acid, when it was found that instead of this 

° f ■ Wicarboxylic acid and 

malonrc aud. Subsequent experiments showed conclusively that the 

:^:rr, p :: du r the formuia ™ w ****,» 

“ 

CH2 <C^> C (CN)-C0 2 Et + CH 2 (CN)-C0 2 Et - 


ch 2 < 


r *>C(00 2 Et) • 0( : N H ) • C H(CN ) • CO l ,E t. 


(I.) 
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The hydrolysis had evidently therefore taken place in accordance 
with the equation : 

CH 2 <gg 2 >C( c0 2 Et)-C( : Nn)-CH(CN)-C 0, Et -* 

C H 2 <™^> C (C° 2 H) 2 + CH 2 (C0 2 H) 2 + etc , 

The constitution of the imino-compound was further shewn bv 
the products formed from it on partial hydrolysis. Thus, with 
dilute alkali hydroxide, it yields the alkali salt of ethyl ft-imino- 

a-cyano-l-carboscy-fS-cyclobutyl-l-prop'PmUe, from which the free 

ethyl hydrogen salt (IX) can be prepared by the action of acids. This 
substance exists in two well-defined modifications, which melt at 
75° and 156° respectively. We have named theso compounds the 
o- and jS-forms of the ethyl hydrogen salt, as we have been unable to 
determine their structural relationship : 


ch 2 <™ 2 >c(co,h)-C(:nh}-ch(CN)-co 2 k. 

2 ui.) 

ch. ,<ch 8 >ok-C( ; h: H)-cH(CN)-co s Et. 

2 (in.) 

ch 2<ch 2 > ch ' c (° k ) :c ( cs )' cor . 

2 (IV.) 


Both modifications lose carbon dioxide when heated, and pass 
into ethyl fr-imino-a-ct/ano-P-cycfobutylpropionate (III), a tauto- 
meric amino-imino-compound, which, when treated with potassium 
hydroxide, passes into the stable imlossium salt (IV). When a 
solution of this potassium salt is acidified, ethyl a-cyano-fr-cyib 
butylformylacctate (V) is precipitated, and from this compound 
cjirfobutanecarboxylic acid and malonic acid can be prepared 1>J 
hydrolysis : 

CH s <3>CH-C0-CH(CN)-C0 2 Et 
• h>rl2 

(V.) 

CH *<cu;> CH-co * 1T + CH ^ co -t H)2 + etfi 

The experiments recorded are of interest as showing the relate* 
stability of the cyc/opropane and cyc/obutane rings under precise}' 
similar conditions. The subject has been fully discussed by Per™ 
and Simonseu in two recent papers (Trans., 1007, 91, 81(1; ■ 

95, 1166), and as our knowledge of these compounds incr0,SCS ’‘ 
becomes evident that any generalisation respecting the sta uj 
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! : of formation of the alicyclic systems must take into 

., 111 ', uit ”'4 nierely the formation of the rings as such, hut also 
i f ;„iUuTice exerted by the groups substituting the carbon atoms 
^iiiiposing the r ' n S s - We have at the present time a series of 
experiments in progress which it is hoped will throw further light 
on tills question. 

Experimental. 

Ethyl l-Cyanocyclobutave-l-carboaylate, 
Cff 2 <|^>C(CN)-C0 2 Et. 

This substance was originally prepared by Carpenter and Perkin 
l,v the action of bromocycfnbutane on the sodium compound of 
etliyl cvanoacetate (Trans., 1899, 75, 930), The compound pre- 
| ); m>(l by tliem gave, however, figures on analysis (C = 58’59; 
H . T 04. C 8 H,,0 2 N requires C = G2'7; H = 7 2 per cent.) which 
dearly showed, as they remarked, that it must have contained nearly 
jil per cent, of ethyl cyanoaeetate. We have prepared a quantity 
of this mixture in. the manner described by Carpenter and Perkin, 
and find that it is quite impossible, even by repeated fractionation, 
to separate the cyclic ester from ethyl cyanoaeetate, which always 
accompanies it. Recently (this vo!., p. 1002), we had occasion to 
prepare pure ethyl 1-cyanoc^cfopropaue-l-carboxylate, and found 
that it could be separated from ethyl cyanoaeetate by adding the 
calculated quantity of sodium ethoxide to the mixture to form 
the sodium derivative of ethyl cyanoaeetate, and then by adding 
water to form the soluble sodium salt of cyanoacetie acid, leaving 
the pure cyclic ester undissolved. 

Wc have now applied this method successfully for the preparation 
of pure ethyl l-cyanocyrfobutane-l-carboxylate in the following 
way. The mixed esters prepared by Carpenter and Perkin's method 
were fractionally distilled, and the fraction boiling at 214° was 
analysed, (Pound, C-59'21. C 3 H„0,N requires C — 62' 7. 

t.i^OoN requires C = 53'l per cent.) The mixture therefore con- 
tained approximately 37 per cent, of ethyl cyanoaeetate. One 
hundred grams were therefore added to a well-cooled solution of 
• G grains of sodium in 100 grams of alcohol, and the product was 
diluted with water. The oil which then separated was extracted by 
eilier, and the residue left after evaporating the dried ethereal 
solution was distilled. Pure ethyl l-cyanocyc\obntane-bc<trborylate 
a. dear, colourless liquid, boiling at 218°/762 mm.: 

02119 0-4856 C0 2 and 0 1392 H 2 0. C-G2-51 ; II-7 3. 

c sH]i0 2 N requires C = 62‘7; 1I = 7'2 per cent. 

7 t 
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Ethyl Plmi>n>-a-cy<mo-bcarbethory-frcydobvtyl-l-'propi, milfe 

C H 2 <Q^:>C(C° 2 E t)‘C^N n) "C H( CN ), C° 2 E t. 

This substance was prepared by the condensation of ethyl sodio- 
cyanoaeetate with ethyl l-cyanoeycfobutane-l-carboxylate in 
following manner. 2‘3 Grams of sodium were dissolved in 30 grain; 
of alcohol, and the solution, after being mixed with 113 grams 
of ethyl cyanoaeetate, was treated with 15'3 grams of ethyl 1 cyano- 
cycfobutane-l-carboxylate, and the whole heated on the water-bat), 
for three hours. At the end of this time the dark-coloured, 
gelatinous product was mixed with water, and after the solution 
had lieen rendered faintly acid by acetic acid, it was distilled in a 
current of steam until the distillate was free from oil. The non- 
volatile residue, which solidilied on cooling, was collected and 
crystallised from alcohol, from which solvent it separated in small, 
rectangular plates, melting at 111 0 : 

0T861 gave0'4007 CO., and OTlol II 2 0, C = 58'7 ; H = 6’8". 

0'2012 18'0 e.o. N 2 at 9° and 757 mm. N = 10'7. 

C 13 H, s O,K 2 requires C-58'6; H = G'8; N = 10'5 per cent. 

If the mixture of ethyl l-eyanorycfobutane-I-carboxylate and 
ethyl cyanoaeetate is used in this experiment instead of the pure 
cyclic ester, the product always consists of the above cyclic Mm. 
compound mixed with ethyl d imino-o-cyanoglutarate, 
C0 2 Et-CI-L-C(:NII)-CH(CK)-C0 2 Et, 
which has been formed by the condensation of ethyl cyanoaeetate 
with its sodium derivative. The mixture may be separated by 
means of boiling sodium carbonate solution, which hydrolyses ethyl 
jS-imino-a-ryanoglularate to the sodium salt of ethyl hydrogen 
d-imino-o-cyanoglutarate, and leaves the cyclic imino-compoum! 
unchanged. 


The a - and 0-forms of Ethyl 0-lvnm-a-cy(ino-Uarhoxy-0-eyM 
1-propionate, CH 2 < C^|^ 2 ^ > CH(C0 2 H) , C(.NH) , CII(CN) - C0 2 Et. 

The two forms of this ethyl hydrogen sa.lt are produced by the 
action of potassium hydroxide on ethyl /J-imino-a-cyano-l-carbetlioxy 
/}-cyc?obutyl-l-propionate, the a-form at low temperatures, the 
jS-form when the reaction is carried out at the temperature o 
boiling water. The conditions found most suitable for their 
production were as follows. 

a-Form. — Ethyl /3-imino-a-cyano-l-carbethoxy-0-cyc/ohutyl-l-pro- 

pionate slowly dissolves when shaken with a solution contain^ 
rather more than the calculated quantity of potassium 
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dissolved in three times its weight of water, and if, when all has 
pasffd info solution, hydrochloric acid is cautiously added until 
an acid reaction is obtained, an oil separates which solidifies on 
kins scratched. When crystallised from warm water, this form of 
i lie etljvl hydrogen salt is obtained in colourless needles, which melt 
at to 3 , "and lose carbon dioxide at a higher temperature: 

Cl- 1 793 gave 0'3633 C0 2 and 0D927 11,0. C=551 ; H = 5'7‘2. 

C„H]AN 2 requires C = 55'4; H = o’8 per cent. 

The a- form is very unstable, and readily gives off carbon dioxide ; 
jvi-n when an aqueous solution of it is boiled, considerable decom- 
position ensues. 

fr-Fnrm .— Some of this modification always accompanies the 
a form, and can be obtained from the mother liquors employed in 
its recrystallisation. It can be prepared as chief product by using 
tin- following conditions. Ethyl /3-imino-a-cyano-l-carbotlioxy- 
3 -ryWebutyI-l -propionate is suspended in boiling water, and rather 
more than the calculated quantity of aqueous potassium hydroxide 
allied to the ho, liquid. The ester quickly dissolves, and the 
solution is then cooled and acidified, when crystals separate at once. 
When recrystallised from hot water, the small prisms of the /3-form 
Me obtained, which melt and evolve carbon dioxide at 156°: 

01790 gave 0-3649 CO, and 00937 11,0. C = 55-G; II=-5'8. 

C n H,j0 4 N 3 requires C = 554; 11 = 5-8 per cent. 

The /3-form of the ethyl hydrogen salt- is very stable, and can he 
boiled with water for a considerable time without undergoing 
(liange. The alkali salt of the o-form is completely transformed 
into the alkali salt of the ^-modification when its aqueous solution 
i- boiled, but the reverse change could not ho effected. 

Ethyl fS-Im in o-a-cijano-fl-cycXoh u ft/lprapionn t e, 
® 2 <^^> CH - c (NH)-CH(CN)-C0 2 Et. 

This substance is formed when either the a- or /3-form of ethyl 

■imino-a-cyano-l-carboxy-^-cpcfobutyl-l-propionate is heated until 
he evolution of gas has ceased. The operation is conducted in a 
tit-tube heated in a bath of sulphuric acid, and when all carbon 
trade has been evolved, the residue, which solidifies on cooling, 

’ crystallised from dilute methyl alcohol. The imino-compouud 
lnns slc, 'der needles, which melt at 105° : 

111821 S^ve 0-4125 CO, and 04203 H,0. C = 61'7S; H = 7-34. 

C,|,H u O,N, requires C = 61’9; H = 7'2 per cent. 
hi, i/l B-immo-a-cyano-fi-cyclobutylpropianate is a tautomeric 
>no-amino(kctimino-enamic)-derivative, which is slowly hydrolysed 

7 t 2 
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by dilute mineral acid to the corresponding ketone. It is also rf-a ( ]j] v 
hydrolysed by aqueous alkali hydroxides, forming the stable rilkaj' 
salt of the enolic form of the ketone. 

Ethyl a-Cyano-fi-cyc\obutylformylctcetate } 

Cir 2 <[j * [ 2 > l: H ' (X> C H (ON ) • c° 2 Kt . 

This substance can be prepared by the action of dilute sulphmj 
acid on the last-named iinino-compound, but is more conveniently 
produced by the action, of aqueous potassium hydroxide. pj v ' 
grams of the iinino-compound are mixed with water, and slightly 
more than the calculated quantity of aqueous potassium hydroxide 
is added. The imino-compound rapidly dissolves when the solution 
is warmed, ammonia being evolved at the same time, and if, w hen 
all has passed into solution, it is rendered acid hy hydrochloric 
acid, an oil is precipitated which can be extracted by ether. It. j; 
advisable, in order further to purify the ketone, to shake the 
ethereal solution with aqueou3 sodium carbonate, and then to 
recover the ketone by acidifying the alkaline extract and extracting 
it again with ether. Lthyl a-cyano-fi-cyciobutylforwylacefate ']$ & 
colourless oil, which boils at 182°/ 25 mm.: 

0-2077 gave 0-4676 CO, and 0*1270 H,0. C = GT41; H = 6 8. 

Cj 0 Hj 3 O 3 N requires C = 61 - 5; II = 6*7 per cent. 

The ester dissolves readily in aqueous alkali hydroxides and in 
solutions of alkaline carbonates. It gives an intense red coloration 
in alcoholic solution with ferric chloride. 

The silver salt separates as a microcrystalline precipitate when 
the calculated quantity of silver nitrate solution is added to a 
neutral solution of the ammonium salt of the ketone : 

0-2973 gave 0-1062 Ag. Ag-35‘72. 

C }0 H ]2 O 3 NAg requires Ag — 35*76 per cent. 

The salt rapidly becomes coloured on exposure to light. 

Formation of Q.yc\oBiitane-\ : 1 -dicarboxylic Acid and Halonk .lb</ 
from Ethyl /3- Imijio-a-cyano-l'Carbethoxy-^-cyclobufyl-l-proyioiKiif . 

This decomposition was effected by boiling 7 grams of the imino- 
compound with 20 per cent, sulphuric acid for four hours; the 
resulting clear solution was then distilled in a current of steam 
until the odour of cyc/obutanecarboxylic acid, which resembles that 
of isobutyric acid, ceased to be apparent, and the distillate showed 
a neutral reaction. The non-volatile residue was then saturated 
with ammonium sulphate, and extracted repeatedly with ether. 
The dried ethereal extract, on evaporation, left a residue whirl 1 
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solidified- This was . f° un d to consist of a mixture of cyclo butanc- 
I . i-dicarboxylic acid and malonic acid, and was separated by 
treatment with concentrated hydrochloric acid, in which the cyclic 
arid is insoluble. The pure acid was obtained in prisms, melting 
j„d decomposing at 155°. (Found, C=49'98; H=5'73. Calc., 
C -- aO'O ; H'-5'5 per cent.) 

Malonic acid was recovered from the mother liquors used in the 
reparation of the above acid by 1 evaporating them to dryness and 
extracting the residue with ether. Jt was characterised by its 
conversion into acetic acid on distillation. 


formation of cyclo BntanccarhoryVc Aciif and Malonic Acid from 
Ethyl n-C'yano-B-cychbntylformylacetate. 

Pome ri/rfobutanecarboxylie acid is formed in the hydrolysis just 
described, and can be recovered from the steam distillate. The 
quantity is, however, very small, being only about 3 per cent, of 
the amount, of imino-compound hydrolysed. The cyclic acid can, 
however, be prepared in quantitative yield from ethyl u-cyano- 
d-cvr/obiitylformylacetate in the following manner. Ten grams are 
boiled with 20 per cent, sulphuric acid for four hours, when the 
cut solution is distilled in a current of steam until the distillate 
eases to be acid. The distillate is then saturated with ammonium 
nlphatc and extracted with ether. The dried ethereal extract 
eaves a residue on evaporation which distils at 191°, and possesses 
characteristic odour resembling that of wobutyric acid. The acid 
converted into its silver salt, which crystallises from hot water 
n long needles. (Found, Ag-52'3. Calc., Ag = 52'2 per cent.) 

The non-volatile portion from the steam distillate was saturated 
itli ammonium sulphate and extracted with ether. The residue, 
n evaporating the ether, melted at 132°, and was proved to bo 
;!slome acitl b y converting it into acetic acid -by distillation. 

Tiif, Sorry Research Laboratory, 

The University, 

Sheffield. 
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CCXLIX. The Wet Oxidation of Metals. Port f 

The Rusting of Iron. 

By Bertram Lambert (Goldsmiths’ Research Student) and 

1 James Campbell Thomson. 

The work of Moody (Trans., 1906, 89 , 720) and Friend (Proc.. 
1910 26 , 179) would seem to point to the fact that ordinary 
“commercial” iron can, in some circumstances, be kept for", 
considerable time without undergoing visible oxidation in contact 
with water and air freed from acid gases, such as carbon dioxide. 
These experiments are perhaps generally accepted as strong 
evidence in support of an explanation of the rusting of iron which 
was originally put forward by Crum Brown in 1888. His theory 
is that the rusting of iron is due primarily to the interaction 
between iron, carbon dioxide, and water, with the formation ni 
ferrous bicarbonate, which then reacts with oxygen to form ferric 

0X The impurities contained in the best commercial iron must, from 
a chemical point of view, be regarded as considerable, and. in the 
light of our present knowledge of the great modifications capably 
of being produced in the properties of substances by the presence 
of even minute traces of impurities, it cannot be contended that 
experiments with impure iron afford trustworthy grounds for a 
satisfactory theory of the oxidation of iron. 

The aim of the present investigation was to bring together, under 
the simplest possible conditions, the purest obtainable water, 
oxygen, and iron, in vessels which would be least likely to be, acted 
on by any of these substances. . 

The results have been to show that chemically pure iron nil 
not undergo visible oxidation even after long exposure to pare 
water and pure oxygen in vessels made of clear fused silica 
Further, that a very small trace of impurity in the iron is sufficient 
to cause oxidation under exactly the same conditions, where litre 
is not the remotest chance of any acid substance either ML 
present or being formed during the reaction. 


Description of Apparatus: Preparation of Oxygen and Water. 

Oxygen.-- Tile oxygen used in the experiments was 
the electrolysis of a solution of barium hydroxide in “ c°»® ■ 

water. The barium hydroxide was purified by recrys ^ 
twelve times. The solution was electrolysed between p 
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in a coll *1 (Fig- 1), the sir entering the reservoir of the cell, 
... . [(, changes of pressure during the electrolysis, being purified 
],v passing through tubes containing sulphuric acid and soda-lime, 
\ shown at B. The oxygen was stored in a series of flasks, D, of 
v]t 2 litres capacity. Beforo reaching the storage vessels, the 
v „ en was passed through a U'tnbe containing lumps of pure 
sodium hvdroxide to remove t!ie excess of aqueous vapour. This 
15 found necessary in order to protect the lubrication of phosphoric 
acid on the tap H, which connected the oxygen storage with the 
r ,4 of the apparatus. Even with this precaution, it was found 
(j.at there was a slight leakage round this tap when there was a 
liisli vacuum in the rest of the apparatus. This was prevented by 


1'ig. 1 . 



introducing a mercury trap of the type shown in the figure at F. 
(The principle of this trap is explained later.) 

All the taps were mercury-sealed and lubricated with glacial 

phosphoric acid. 

II liter .-- The water was prepared by distillation, in a vacuum, 
from a concentrated solution of barium hydroxide. The barium 
hydroxide, purified as before, was dissolved in conductivity ” 
water in the flask F, which was separated from the rest of the 
apparatus by a thin bulb, S, sealed into a wider tube connecting 
with the rest of the apparatus, as shown in the figure. Connexion 
"as made between the water supply and the rest of the apparatus, 
at the proper time, by causing the glass rod at .1/ to drop on the 
ihiu bulb A' and break it. 

Ihe air in contact with the baryta solution was removed through 
l a side-tube 0, which was drawn out to a capillary and attached 
t0 1 S 00 ^ water-pump. The water in the flask was then boiled 
vigorously, Under diminished pressure, for two or three hours, the 
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capillary being sealed while the water was boilmg In tins 
all but the smallest traces of air were removed from the flask, 

The “ conductivity ” water used to prepare the solutions 0 [ 
barium hydroxide for the cell .1 and the flask P was made by 
Kohlrausch’s method by distillation through alkaline ami add 
solutions of potassium permanganate. It was condensed in a block- 
ti„ condenser, and collected and stored in a large Jena-gl ass 
with arrangements for syphoning oil and for protecting it from 
contact with impure air, as used by Hartley, Campbell, and hook 
(Trans., 1908, 93 , 428). Only the middle portions of the distillate 
were used. This water was also used in the final washing of all 
parts of the apparatus before they were set up. 

The choice of the kind of vessel in which to carry out the 
experiments was the cause of much difficulty. It was finally decided 
to use vessels made of transparent fused silica as being least likely 
to be affected bv either water, iron, or oxygen. After many trials 
and experiment's, a simple form of glass vessel was devised, which, 
with a tube of clear fused silica, gave all the advantages of an 
apparatus made entirely of silica, since the water which collected 
in the silica tube and came in contact with the iron must have 
condensed on the inside of the silica tube itself. The silica tubes 
were about 8 cm. in length and 1 cm. in diameter, and were closed 

A silica tube was made to slide loosely into an outer glass vessel, 
of the shape shown at F in the figure, and to be so supported by 
the lower end of the glass vessel that the open end of the tube 
and half its length were not in contact with the glass. The pan 
iron (preparation described later) was put into the si ha tube, 
which was then placed in the outer glass vessel; the glass vessel 
was then dosed at the top and scaled into position by means of tie 
side-tubes connecting with the oxygen supply and the water supply, 
as shown in the figure. These side-tubes were drawn out » 
capillaries in order to facilitate the sealing off of the vessel 
the experiment was finished. (Three or four such vessels were used 
in each experiment, and were sealed on in parallel.) 

Between the vessel V and the water supply was a rap L to ca 
and retain any water which condensed before reaching this . p * 
Between the vessel V and the oxygen supply was a trap A, 1 
shown in the figure, the use of which is explained below, wl* 
tube //, containing glass-beads covered with pure gold- _ . 
device was used to protect the vessel containing the i on fr 
tamination with mercury vapour, for, in evacuating i •PI ^ 
a very high vacuum was obtained, and mercury was contain 
in the trap F and in the pumps. 
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All joints in the apparatus were sealed glass joints, and no rubber 
connexions of any kind were used. 

All the glass parts of the apparatus were very thoroughly cleaned 
. .,] steamed, at intervals, for several hours. 

Tlie silica, tubes were boiled with pure concentrated nitric acid 
inr several weeks, and were afterwards steamed and boiled with 
nnstant changes of freshly made conductivity water for several 
l ava . They were finally heated strongly in a clear blow-pipe flame. 

Xhe whole apparatus was connected, beyond the tap X, with a 
combined Sprengel and Topler pump and a drying tube containing 
phosphoric oxide. 

1 l/ihod of Conducting the Experiment.— The whole apparatus 
between the bulb N (separating the water supply) and the tap G 
was evacuated. The tap E was then closed, and the storage vessels 
1) filled with oxygen made by electrolysis of the baryta in the cell A. 
The capillary at G was sealed, so that any slight leakage of oxygen 
round the tap E merely served to push up the mercury in the 
trap F, and did not affect the vacuum in the rest of the apparatus. 
The thin bulb N was then broken by causing the heavy glass rod M 
to fall on it. It was usually found that there was a little residual 
air in the flask P, which had not been completely removed in the 
boiling off process. The quantity of air was extremely small, and 
was easily removed by working the mercury pumps for a few 
minutes. 

The flask P was then very gently heated on a water-bath, the 
temperature never being raised so high as to promote rapid 
evaporation, The first portions of water were’eaused to condense 
in the vessel K by surrounding it with ice. When the water 
collected in K reached a depth of about 12 cm., the lower end of 
the vessel T was cooled, and water slowly condensed inside the silica 
tu'ie and in contact with the iron. The water collecting in the 
silica tube must necessarily have condensed only on silica; any 
water which condensed on the glass vessel supporting the silica tube 
simply running down and collecting outside the silica tube. 

M hen a sufficient quantity of water had been obtained in contact 
with (he iron, the capillary to the right of F was sealed off by 
means of a small flame. Oxygen was then allowed to enter the 
apparatus by slowly opening the tap E. This pure oxygen, before 
entering T , was washed by passing through the pure water collected 
“ llle tra P K for this purpose. The capillary to the left of F was 
then sealed, thus leaving the iron in contact with pure water and 
pure oxygen in a sealed vessel. The vessel was put aside for 

observation. 

Picpaiativn of Pure Iron. — The material employed in the pre- 
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paration of pure iron was a pure specimen of “ Kahlbaum ’’ f crr j c 
chloride. The salt was found to be free from sulphate, arsenic 
alkali, or alkaline earth metals. A solution of the salt was nia4» 
in conductivity water and electrolysed between electrodes of p llrt 
iridium foil. This method is made possible by the fact that p ure 
iridium is not attacked by chlorine, which is evolved at the anode 
The metallic iron which was deposited on the cathode was tlu-n 
thoroughly washed with conductivity water, and dissolved in p urt 
diluto nitric acid. This solution of ferric nitrate in excess of nitric 
acid was concentrated on the water-bath, and the salt crystallised 
from the solution in concentrated nitric acid. The crystals were 
separated from the mother liquor, washed with pure concentrated 
nitric acid, and recrystallised four or five times from this solvent. 
The crystals so obtained were colourless, or white when seen in bulk 
It is to bo noticed that ferric nitrate, prepared from ordinary pu tt 


I’m. 2. 



iron, has. when seen in bulk, a pale violet colour like that of iron 
alum, and that the colour cannot be removed by repeated crys- 
tallisation from pure nitric acid. 

The ferric nitrate crystals were transferred by means of a spatula 
of iridium foil to a pure iridium boat. The boat was then heated 
in air on a thick tile, so that the flame gases did not come in 
contact with it. The ferric nitrate was thus converted into the 
oxide or basic nitrate. The boat containing the flakes of oxide was 
then placed into a transparent silica tube, and heated in an electric 
resistance furnace to a bright red heat (just above 1000°), while a 
stream of pure hydrogen was passed through the tube* Fig. 1 

* In some experiments the oxide was heated in a stream of pure oxygen tor several 
hours before being reduced, in order to remove the occlnded nitrogen which is 
contained in most oxides formed from nitrates. This operation, however, ">o 
found to be unnecessary, since tire properties of the resulting iron were exactly 'L 
same as when the oxide or basic nitrate was diiectly reduced in hydrogen. Tic 
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shows the arrangement of the apparatus for this operation. The 
>] V( jriigci> was prepared by the electrolysis of a solution of pure 
barium hydroxide. The figure only shows half the electrolytic cell, 
which contains two pairs of large platinum electrodes and is capable 
,,t producing a steady stream of hydrogen. The gas was passed 
through a. u -tube containing lumps of pure sodium hydroxide, in 
on |er to remove excess of water vapour, and then through another 
M -tube containing tightly packed glass wool. 

The metallic iron so obtained, by direct reduction of the flakes 
et oxide or basic nitrate, had a distinct metallic lustre and a light 
,-,-ey colour. If the flakes of oxide were ground in au agate mortar 
before being reduced, the iron produced by reduction was light 
jrev in colour, but had little or no lustre. The properties of the 
two kinds of iron were the same. 

The .Jena-glass beakers used in the preparation of tho ferric 
nitrate were thoroughly cleaned and boiled out for several weeks 
with constant changes of pure concentrated nitric acid. They were 
also steamed out at intervals for several hours. The same 
treatment was applied to a Gooch crucible, which was used for 
separating and washing the ferric nitrate crystals. The iridium 
tot was boiled for several weeks with aqua regia and then with 
concentrated nitric acid ; it was finally heated to a high temperature 
in a stream of hydrogen in the electric resistance furnace. 

The nitric acid used throughout in the preparation of ferric 
nitrate was made by the distillation, under diminished pressure, 
of a pure commercial nitric acid. The acid was distilled twice, the 
first' and last portions of the distillate being discarded in both cases. 

Kg. 3 shows the apparatus which was used for the distillation 
of the nitric, acid. The acid was introduced into the distilling flask 
.1 by means of the side-tube B, which was then sealed off. The 
connexions between distilling flask, condenser, and receiver were 
coaled joints. Nitric acid distilled under low pressure is very liable 
io froth violently, and so a large trap was introduced at C. A good 
water-pump was used to evacuate (he apparatus through the tap D. 
The acid was drawn off through the tube E by cutting off a small 
portion of the capillary, which was sealed up again immediately 
afterwards. After this apparatus had been used for several weeks 
snd the surface alkali had been dissolved from the glass, the nitric 
acid obtained was very pure, and oil c.c. left no weighable residue 
"hen evaporated to dryness on the water-bath. The product 

uib'ht surface oxidation undergone by the iridium did not seem to affect the iron, 
lie occ lull'd nitrogen was undoubtedly removed by heating in hydrogen to the 

! S , 6m I ,cratllre of the furnace. This temperature was between the melting point 
oI alvei and that of copper. 



2432 


THE WET OXIDATION OF METALS. PART I. 


obtained by distilling nitric acid from a platinum retort was not 
nearly so good. 

It is to be noticed that throughout the preparation of pure iron 
the use of platinum apparatus was avoided. 

Results of ’Experiment and Conclusions. 

It was found that pure iron, prepared exactly as described above 
did not undergo any visible oxidation when treated with pure water 
and pure oxygen in vessels made of clear fused silica, and that there 
was no change even after several months. 

If, however, ferric nitrate, prepared from ordinary pure iron 
was used, even after ten recrystallisations, and iron made from it 
F\r.. 3 . 



by precisely the same method, the iron invariably showed signs of 
oxidation in two or three hours, and, after twelve hours, there 
was always a considerable deposit of reddish-yellow ferric oxide on 
parts of the metal. Oxidation also took place even when the oxide 
prepared from the nitrate was strongly heated in a stream of pure 
oxygen for several hours before being reduced to the metal. 

It is impossible that iron prepared in this way can contain 
anything more than a very slight trace of impurity, and that 
impurity, whatever it. may he, cannot be of such a nature that it 
is acid, or will give an acid on oxidation. 

Again, if platinum vessels were used, particularly if a platinum 
boat was used in which to reduce the iron, the iron produced readily 
underwent oxidation in two or three hours, and oxidation invariably 
took place at those parts of the metal which had been heated in 
contact with the platinum boat. 
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Richards (I'roc. Amer. Acrid., 1900, 35, 253), in his work on the 
|ll|M a- weight of iron, prepared iron in somewhat the same way as 
w done, hut he distilled the nitric acid used from a platinum 
u „t, and employed platinum vessels throughout for his pre- 
paration. He states that the iron always contained slight traces 
of platinum, and that, when it was dissolved in acids, a small black 
..I, rk of platinum remained. 

This small trace of platinum, which may be merely attached to 
t l, e iron, or may be present in the form of a solid solution, would 
. 00,11 to be enough to cause oxidation to take place. 

All kinds of commercial iron which were used readily rusted 
under the same conditions of experiment, as also did iron made 
with the most scrupulous care by many other methods. 

A specimen of commercial electrolytic sheet iron (99’9 per cent, df 
iron), which had been polished and treated with a 1 per cent, 
solution of chromic acid for three months, and afterwards washed 
with pure water and quickly dried, readily rusted under the same 
conditions of experiment. This method of treating ordinary iron 
is said by Moody to remove the impurities from the surface of the 
iron. It seems probable that other reasons must be sought for 
the non-rusting of the commercial iron used by Moody under his 
precise conditions of experiment. 

It woyld seem to be proved from these experiments that pure 
iron will not undergo visible oxidation in contact with pure water 
and pure oxygen, but that a small trace of impurity in the iron 
is sufficient to cause oxidation under exactly the same conditions 
of experiment, even if this impurity be not of an acid nature or 
likely to produce an acid during the reaction. 

Cll [ MICA I, D KPAltTMKXT, 

University Museum, Oxfoud. 


^ Preparation of Secondary Amines from Carb- 
u.tylie Acids. Part I. Preparation of IIe.pt a- 
decykmiline, PentadceyhinUiur, and Trideeyl- 
Hnllinc. 

By Henry IIondel Le Sueur. 

The method most generally employed for the preparation of 
secondary amines consists in the interaction of an alkyl haloid 
compound and a primary amine. A serious objection to this method 
' a 't teitiary amines are also formed, and the subsequent 
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separation of the secondary amines from these is a matter of COll . 
siderable difficulty. Further, this method necessitates the u se 0 f 
alkyl monohaloid compounds, and these, with the exception of the 
lower members, are not always easy to prepare. 

The method which is now brought forward for the preparation of 
monoalkylanilines, and which, so far as can be ascertained, is new 
is free from these two objections, as, firstly, owing to the nature 
of the reaction, there is no possibility of the formation of dialkvl- 
anilincs, and, secondly, the entering alkyl group results directly 
from an acid, and acids are more easily obtained than any other 
class of organic compounds. The new method is briefly as follows: 
(1) the et-anilino-acid is prepared by the interaction of aniline and 
the a-bromo-acid, (2) the a-anilino acid is heated to considerably 
above its melting point, whereby it loses carbon dioxide, and a 
monoalkylaniline results : 

CII 3 -[CII 2 ] u 'CHBrCO,H + C 6 H,;NH, = 
a*r>roinostenric acid. 

CH 3 -[CH 2 ] ls -CH(NHPh)'C0 2 Il + Hr,r. 

a-Anilinostearic acid. 

CH s -[CH 2 ] 15 -aiI(NHPh)-C0 2 H!^l l CII 3 -[CH 2 l 15 -CH 2 -NHPh + C0 i 

HcptadecylaniUiie. 

In the three cases so far investigated, and which form the subject 
of this communication, the yield of a-anilino-acid was more than 
70 per cent, of the theoretical, and the yield of alkylaniliue was 
also more than 70 per cent, of that theoretically obtainable from 
the anilino-acid. 

a-Anilinostearic acid, a-anilinopalmitic acid, and o-anilinomyristic 
acid liave been already prepared by Hell and his collaborators (Btr.. 
1889. 22 . 1748; 1891. 24 . 942, 2395), who obtained these compounds 
by the interaction of aniline and the respective a-bromo-acid at 
180 — 1S5°. Heating to 180—185° is not necessary, and is to be 
avoided, as at this high temperature there is a likelihood of the 
anilino-acid undergoing decomposition, and also of the, formation of 
an anilide and of an ajS-unsaturated acid, the latter being formed 
by the removal of hydrogen bromide from the a-bromo-acid by the 
aniline. HcpUidtcylandme, C^lb/NITC,!!-, pentadecylaniliiit > 
CjjHjpKII-CsHj, and tndtcylamhne, C 13 H 27 -Nn-C 6 H 3 , are colour- 
less solids, which melt at a low temperature, and are readily soluble 
in most of the common organic solvents. Their hydrochlorides are 
insoluble in cold water, and when heated with this liquid they melt 
and undergo almost complete hydrolysis into the free base and 
hydrogen chloride. 

The author is now engaged in the investigation of the application 
of the above reaction to the preparation of secondary amines in 
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general, and more particularly of monoalkylnaphthylamines and 
either monoalkylanilines, and from the results so far obtained it is 
evident that this method is not limited to the preparation of the 
] j,,l H r monoalkylanilines. 

Experimental. 

I'fipmition of a-Anilino&tearh Acid , C, 0 H 33 -CH(NHPh)-CO.,H. 

Thirty grams of a-bromostearic acid (1 mol.) and an equal weight 
of aniline (4 mols.) were heated together in a flask immersed" in 
boiling water for thirteen hours. The resulting solid was thoroughly 
digested with excess of hot dilute hydrochloric acid, collected, and 
washed with dilute acid and water to remove excess of aniline ] it 
was then dried and crystallised from a mixture of alcohol and ethyl 
acetate, when 23 grams of the pure acid were obtained. (Found, 
iv 76-54; H = 10'75; N = 391. Calc., C = 76-80; H = 10-93; 
X — 3 73 per cent.) 

o Anilinoslearic acid is sparingly soluble in alcohol, acetone, 
hcnznic, or chloroform in the cold, but dissolves readily on heating! 
It k insoluble in water, ether, or light petroleum, and separates 
hem ethyl acetate in nodular aggregates, melting at 141—142°, and 
net at. f>4o°, as stated by Hell and Sadomsky (Her., 1891, 24 , 
-'»>• The low melting point given by Hell and Sadomsky is 
obviously not in agreement with the value to be expected from 
analogy to other similar o-anilino-acids. 


Heptadccylaniline, C 1T H :j ;KH-C c H-. 

Five grams of a-anilinoslearic acid were placed in a small flask 
roiintiimig a thermometer, the bulb of which dipped into the sub- 
tanre. and the whole heated in a metal-bath. As soon as the 
substance was melted, the temperature was raised rapidly to about 
Hp. at which point the evolution of carbon dioxide commenced. 

1 lie temperature was then raised more slowly to 270 280°. and 

lilt heating stopped when the evolution of carbon dioxide had 
(Urfd. The evolution of carbon dioxide is very rapid at about 
“ k! there is 110 evidence of chairing or secondary decom- 
J . at sta S c of the heating, which for 5 grams of acid 
yures about fifteen minutes. The product resulting from 20 
v, a ’ ul ’ 110 ' acld > heated in quantities of 5 grams at one time 
SCI1, K above, was distilled under 50 mm. pressure, when 14 3 

Thj. ^ "*‘ e - boiIin S bct »' e ™ 295° and 300°, were obtained, 
redistilled under 35 mm. pressure, and gave- 

llr lnv A5- 

285—290° 2 d grams. 

Undistilled residue = 2'0 grams. ” 
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The fraction 285- 290° readily solidified to a white solid tmlij,,,, 
at 41 42°, and consisted therefore of the pure amine, ami, 

nearly the whole of the fraction distilled at 285—286°, tlii s tin,, 
perature is to he regarded as the boiling point of the pure substance 
The amine was also purified by crystallisation instead of fractional 
distillation, in which case the method adopted was as follows, Ti, t 
product resulting from the heating of the anilino-acid was distill^ 
in a vacuum and the distillate dissolved in ether, the ethereal 
solution washed with a solution of potassium hydroxide, dried with 
solid potassium hydroxide, and the residue left on evaporation of 
the ether crystallised from alcohol until its melting point n - 
constant. This alternative method of purification is especially 
applicable to the preparation of small quantities of the amine: 

0 1632 gave 0-5000 CO s and 01836 K.O. C = 83'55; H 12-30. 
0-2380 „ 8'7 c.c. K, (moist) at- 12° and 770 mm, N-44n, 
C., s IIj|N requires C = 83 38; Il = 12'38; N — 4'23 per cent. 

Heftadecylaniime is readily soluble in ether, benzene, chloroform, 
acetone, light petroleum, or ethyl acetate in the cold, sparingly so in 
cold alcohol, but readily so on warming, and crystallises from tbit 
solvent in large plates, which soon change to long needles, the latter 
being the stable crystalline form. Jleptadecylaniline melts at 
42—43°, and boils at 285—286°, 35 mm. It is insoluble in hydro- 
chloric acid, hut dissolves readily in concentrated sulphuric add. 

The hydrochloride, C, ; H 3j -N]I-C c H- J ,IiCl, was obtained by dis- 
solving 1-5 grams of the amine in 50 c.c. of ether, and passing dry- 
hydrogen chloride into the solution until saturated. The pre 
cipitated hydrochloride was collected, washed with ether, dried, and 
crystallised from light petroleum (b. p. 60—80°), when it ms 
obtained in beautiful, thin, glistening plates, melting at 99- lint 
It is sparingly soluble in alcohol, ether, acetone, benzene, or lirh 
petroleum in the cold, and readily dissolves in cold chloroform or 
boiling light petroleum. It is insoluble in cold water; in hot water, 
however, the substance melts, but does not dissolve, and the aqueous 
liquid acquires a strongly acid reaction. 0'2856 Gram, suspended 
in hot water, required 7 8 c.c. .1 / 10-NaOH for neutralisation oi tin 
aqueous solution, using methyl-orange as indicator, whereas the sane 
weight of the compound, C i; H ic -NII-C 6 H 5 ,HCl ) requires 7 3 »■ 
SI 10-NaOH. 

The acetyl derivative, C 17 H 3 -/N(CH 3 -CO)-C 6 H 5 , was rcadi y pa 
pared by boiling together half a gram of the amine and two grans 
of acetic anhydride for one and a-half hours. The excess of 
anhydride was removed by allowing the product to remain nm 
vacuum over a saturated solution of potassium hydroxide, an >’ 
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■’id residue was purified by crystallisation from methyl alcohol 
gaining a small quantity of water: 

| ..j l ;90 cave 5'9 c.c. N 2 (moist) at 20° and 750 mm. N = 3'94. 

C k H 43 ON requires N = 3'75 per cent. 
ifftvhcptadtcylcmilide is readily soluble in most of the ordinary 
..,„ne solvents, and crystallises from methyl alcohol containing a 
1 water in feathery aggregates of slender needles, melting at 

42-43*. 

yte lutfosoamine, C 17 H S 5 'N(NO)-C s H 6 , was most easily obtained 
liv the following method, which gave a practically theoretical yield 
'■ t jj C p„ r0 substance. 1'5 Grams of the amine were dissolved in 
pice of concentrated sulphuric acid, and this solution added drop 
. . jI0 p to a solution of 3 grams of sodium nitrite in 80 c.c. of 
ater. the whole being vigorously shaken, and more (about 2 grams) 
a, hum nitrite added from time to time. The resulting solid was 
■olkcted. washed, dried, and crystallised from methyl alcohol: 

O' 15110 gave 1 0‘5 c.c, N, (moist) at 18'5° and 760 mm. N = 7’96. 

C., 3 H w ON 2 requires N = 7'78 per cent. 
j'ltini/Vneptadtcylnitrosoamine is readily soluble in ether, cliloro- 
iiflis. benzene, light petroleum, or acetone in the cold, sparingly 
„ \s cold methyl alcohol, but dissolves readily on heating, and 
jrvstallises from this solvent in light fawn-coloured plates, molting 
53 - 54 °, A small quantity of the nitrosoaminc, mixed with a 
lutle phenol and warmed with concentrated sulphuric acid, gave a 
blue solution, which, on dilution, gave a red, opalescent liquid, 
turning blue on being rendered alkaline. 

Preparation of a-Anilinopalmitic Acid. 

Thirty grams (1 mol.) of a-bromopalmitic acid and an equal 
(eight (31, mols.) of aniline were heated together in a flask immersed 
n boiling water for seven hours, and the resulting product was 
forked up as described for the preparation of a-amlinostearic acid 
j>. 2435). The crude acid was purified by crystallisation from a 
nurture of alcohol and ethyl acetate, and was obtained in nodules, 
Belting at 143 — 144°, a melting point which agrees with that given 
for this substance by Hell and Jordanoff {Per., 1891, 24, 942). The 
field or pure acid obtained corresponded with 80 per cent, of the 
theoretical. (Found, N=4’09. Calc., N-4'03 per cent.) 

Pentadecylanilint, C is H :j ,'N'H-C 6 Hj. 

The n-anilinopalmilic acid was heated iu quantities of 5 grams in 
iask immersed in a metal-bath, as described for the preparation of 
VOL XCVII. 7 U 
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lieptadecylan iline (p. 2435). The evolution of carbon dioxide corn 
menced at about 190°, was rapid at 220°, and had ceased a j,, 
fifteen minutes’ heating, the temperature having risen at the end 
of that time to 280°. The product resulting from 29 gv ans ( 
anilino-acid heated as described above was distilled under 40 „ 
pressure, when the following fractions were obtained: 

Below 274° 2*8 grams. I 290—340° 2 ’3 it l!1In , 

274- -290° 17*7 ,, 1 Uiuiistilled rosiflue... .'}-q 

The fraction 274 — 290° was redistilled under 40 mm, pressure 
when 1G grams, boiling at 271 — 274°, were obtained, which solidify 
to a colourless solid, melting at 32— 33°, and consisted of the pure 
amine. The fraction boiling below 274° on crystallisation f It5 , 
alcohol gave 1*6 grams of the pure substance. The total weight oi 
pure amine obtained from 29 grams of anilino-acid was 17'6 g rw , 
which corresponds with a 70 per cent, yield of the theoretical; 

0-1488 gave 0-4548 CO, and 01040 H,0. C =83’35 ; H - 12 - 24 , 

0*2164 „ 8'8 c.e. N, (moist) at 18° and 762 mm. N -4-71. 

C,,H 3; N requires C=83'17; H-12'21; N = 4’62 per cent. 

Fentadecylairilhie is readily soluble in ether, benzene, chloroform 
acetone, light petroleum, or ethyl acetate in the cold, is sparindv 
soluble in cold alcohol, but dissolves readily on warming, ati 
crystallises from this solvent in feathery aggregates, mcltiiw i; 
34 — 35°. It is insoluble in hydrochloric acid, but dissolves readilv 
iu concentrated sulphuric acid. The pure amine boils at 2il : 

40 mm. 

The hydrochloride, C J5 H 3 ,-NH-C c H 5 ,HC1, was readily obtain 
by passing dry hydrogen chloride into a solution of 1 gram 
pentadeeylanilinr iu 30 e.c. of ether, when the pure hydrocMori 
soon crystallised in glistening plates, which melted at 97'5°. It 
insoluble in ether, acetone, benzene, or light petroleum in the col 
dissolves readily in cold chloroform and in boiling light pet-rota 
from which it separates in glistening plates ou cooling. It 
insoluble in water, and when heated with this solvent it melts h 
does not dissolve, the water acquiring a strongly acid reaction 

0*2574 Gram, suspended in hot water, required 7‘50 c.c. J;l' 
NaOH for neutralisation, using methyl-orange as indicator, where-: 
tlie same weight of the compound 0,-11, ‘Nll-ChlhllC! requiri 
7-58 c.c. Nj 10-NaOH. 

The acetyl derivative, O,-H. ll -N(CH 3 - CO)‘C 0 H 5 , was prepared b 
boiling 1 gram of the amine with 4 grams of acetic anhydride f« 
four hours. The excess of anhydride was removed by allowing w 
product to remain in a vacuum over a concentrated solution el 
potassium hydroxide, and the residue crystallised from wetM 
alcohol containing a very little water ; 
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0 2008 gave 7'5 e.c. N, (moist) at 27'5° and 766 mm. N= 4 -U 
^aH^ON - requires N==4-06 per cent. 

^ntal^lvnm i s very readily soluble in all the common 
(irgamc solvents, and crystallises from methyl alcohol containing a 
little water m hair-hke needles, melting at 30 - 5 — 31 -50 " 

The nitrosoamn*, C H,-N(NO)-C fl f I:i , was prepared by adding 

» if 10 ” "Vf a ” ° . the ™ me in 8 «• ot concentrated sulphurf? 
to a dilute solution of sodium nitrite, the latter being Z 

“ excess as described for the preparation of the 

m “ me °1 ^P ta ^oylanili„ e (p. 2437). The crude aitrC 
a .„u„e was purified by crystallisation from methyl alcohol: 

01130 g»" 104 cx. IT, (moist) at 16 ° and 768 mm. N=8 . 46 
requires N =-8 43 per cent. 

I'b.fnylpentadeci/hitmoamine is readily soluble in ether Mnr 
ban, light petroleum, acetone, or benzene in the cold, and cr^tal l es 

?*•* ^ 

vanned ,nt), phenol and concentrated sulphuric acid “Z 

Preparation of a-Anilinomyrtsik Add. 

Thirty grams (I mol.) „f a-bromomyristic acid i„d 39 mma 
131 mols.) of amlmo were heated together in a fl„. • g ? 
loiliug water for eight hours The i flask lm “erscd m 
described for the preparation of ^ * prod "1 " as WMketl up as 
•lie acid purified y C*St " .*** (P ' 2435 >* 

acetate, from Ih cl i Z Zed ‘ iT"* ° f a!c0,lc>1 “ d 

at 143-143° (romnl Hs P f T “ aoiuUuc melting 

** "■ «< 

Truletylaniline, C 13 H r -XH-C H 

°f heptadecvlllffinf T 7 " (,eseribed «» P^e- 
313iJ, tlie course of the i <ind P e,lta ' clec y 1 aniluie (pp. 2435 

‘i- l T S *** A three 

0i JniI ™°Wyi'istic acid was LtiZ td r * ^ 0 ” 16 pms 
!«M 45 > ecl u,,der 3a mm. pressure: 

W-SB-::;- I 260-280“ ... 

yi . I Uitclistilleti residue ... 17 

Ti f t,0n 248 ~» was redistilled under 35 mm ' ” 

luei 00 win. pressure* 
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when 9 8 grams, boiling at 250 — 255°, were obtained, which so]idifi ec j 
to long, Hat needles, melting at 23 — 24°. This corresponds wit], 
71 per cent, yield of the theoretical. A portion boiling at o -, 3 
was collected separately for analysis: 

0'1512 gave 04582 CO, and 01632 11,0. C=82'65; 11 = 11-99 

0'2052 „ 9 6 c.c. N, (moist) at 15° and 766 mm. N=5'52 
C la HjjN requires C-82'91 ; H = 12-00; N-5'09 per cent 

T ntlcq/laril'me is readily soluble in alcohol, ether, benzene 
chloroform, acetone, or light petroleum, and crystallises f r0|) | 
rectified methyl alcohol in long needles, melting at. 23— 240 j ( 
is insoluble in water or hydrochloric acid, but dissolves readilr in 
concentrated sulphuric acid. It boils at 251°/ 35 mm. 

The hydrochloride, C ]: 1 H,, > NH-C f .H„lICI, was prepared by passion 
dry hydrogen chloride into a solution of l - 5 grams of the amine 
in 50 c.c, ether until saturated. Light, petroleum was then added 
to the ethereal solution, and the ether evaporated, when, on allowing 
the resulting solution to cool, the hydrochloride separated in 
glistening thin plates. It is readily soluble in alcohol, chloroform 
or benzene in the cold, is insoluble in cold acetone or ether, and 
crystallises from light petroleum (b. p. 60—80°) in glistening, thin 
plates, melting at 94'5 — 9o'5°. When heated with water, it melts 
but does not dissolve, and the water becomes strongly acid. 

0-3060 Gram, suspended in hot water, required 9'8 c.c. .Yin. 
NaOH, using methyl-orange as indicator, whereas this amount of 
the compound C, s II,;-NII-C ( ,IT-,nCl requires 9'8 c.c. if/19-JfaOH. 

The acetyl derivative, C 13 II, ; 'N(CH 3 > CO)‘C c TI s , was preparedly 
the interaction of the amine and acetic anhydride, as described for 
the preparation of the other acetyl derivatives : 

0’1852 gave 7 6 c.c. N, (moist) at 15° and 756 mm. N =4 77. 

C,,H,,OX requires N = 4'4 1 per cent. 

Ar.etotridecylanitide is readily soluble in all the common organic 
solvents, and crystallises from its solution in dilute methyl alcohol 
when cooled in a mixture of ice and salt, in flat needles, melting at 
31—32°. 

The nitromiminr, C 1 S H, ; -N(K0)-C 6 H 5 , prepared in a manner 
similar to the other two nitrosoainines, was crystallised from methyl 
alcohol : 

0'1520 gave 12 a c.c. N, (moist) at 19'5° and 769 mm. K — Hi. 

C,„H :; .,ON., requires N — 9’21 per cent. 

/’ It ern/ltrid ecy hiit roio famine is readily soluble in chloroform. other, 
light petroleum, or benzene in the cold, sparingly so in cold alcohol 
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3 nd crystallises from methyl alcohol in fawn-coloured, glistening 
plate?- melting at 39 — 40°. It gives a well-marked Liebermann's 
reaction, the colour^ changes being similar to thoso given by the 
other two nitrosoamines. 

fiiKuicAL Laboratory, 

Sr, Thomas’s Hospital, 

London, S.JS. 


CQLl.—The Reduction of Chloric Acid. 

By Ralph Roscoe Enfield. 

The reduction of chlorates or of chloric acid has been the subject 
of a considerable number of investigations. In general, it has 
been found that a chlorate, such as potassium chlorate, is readily 
reduced by zinc and sulphuric acid, but according to Tommasi 
i r ««'pt rtnd., 1903, 136, 1005) the salt is not reduced by sodium 
amalgam in acid, alkaline, or neutral solutions, whilst, according 
to Hendrixson (.7. Amer. Chem. Sac., 1904, 26, 747), the same 
agent- has a slight- reducing action. 

Experiments performed in repetition of this work showed that 
m presence of excess of a. strong acid the chlorate was readily 
mlnretl by sodium amalgam, whilst even in alkaline solution 
mliietiou could be brought about by the introduction of other 
ua’Uk such as platinum, copper, icon, etc. In the latter case the 
Act of addition of one of the metals may be regarded as bein? 
chic to its influence on the electric potential of the hydrogen evolved! 
1, values of tlle E M - F - wer c determined of a cell containing a 
solution of potassium chlorate, in which sodium amalgam was used 

8S , , “ <xi , e ' a , nd a series of other metals as cathode, and the 
J A tabulated m the order of the numbers obtained, namely 
a in™, copper iron, nickel, lead, zinc, mercury. It was found 
1 , S . Sm '" f lorate was re d l, °ed when a cathode giving a high 

S the latt f ,T US6d ' Whi ' St did 1 take pli 

the latter fell below a certain value. 

therefore reduction appears to depend on 

potential \ S™ ^ “* mea£Ured in terms of electric 

;Z„i, T /, , t ,, V h IS ln agreement with those of Tafel 

In ui/Tc I'"' 1 " 190 °' 34 - 187 ) «d others. 

Ollier factors f!.’ 0 " 0 ^ ev ^)* the condilions are more complex, and 

hydrogen are involved. By 
S ° f sul l lh unc acid to a solution of potassium 
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chlorate, reduction is easily effected with sodium amalgam. If on 
the other hand, a dilute solution of chloric acid prepared by tie 
action of sulphuric acid on barium chlorate, and free from any 
other arid, is acted on by sodium amalgam, reduction is not effected, 
whilst in the presence of other strong acids reduction takes place. 
Similar results were obtained by employing other reducing agents; 
methyl alcohol, for example, gave no reduction after being left j„ 
contact with a dilute solution of chloric acid for a fortnight, 
although in the presence of sulphuric arid reduction was readily 
effected. Similarly, Burchard (Zr.Hsch. ■ physikal . Chtm., 1888, 2. 
823) has shown that mixed dilute solutions (A/50 or A/ 100) of 
chloric and hydriodic acids produce no iodine after keeping for 
several days. The case is therefore one of some complexity, and 
it is evident that the presence and concentration of hydrogen ions' 
is an important factor in the reaction. The following experiments 
were undertaken with a view to the elucidation of this point. 

The question of the interaction of chloric acid in a solution con. 
tabling some oxidisable substance has been the subject of a number 
of investigations. Burchard (loc. at.) investigated the action of 
chloric, bromic, and iodic acids on hydriodic acid. He found that 
the reaction with chloric arid was very much slower than in (lie 
case of the other two acids, and that in order that it should proceed 
with a sufficient velocity it was necessary that the solutions should 
be so concentrated and the time of action so long that the exact 
nature of the reaction could not. be determined. The presence of 
other acids in these reactions which did not take part in tie 
reaction was found to have an accelerative effect in proportion to 


the “ strengths ” of the acids. 

Fendlebury and Seward (1’roc. Boy. Soc., 1889, 45 , 396) investi- 
gated the reaction between chloric, hydrochloric, and hydriodic 
acids They found that dilute solutions of chloric and hydrochloric 
acids’ when mixed together, slowly evolve chlorine and oxides ui 
chlorine, that the rate varies with the quantity of chloric acid in 
the first place directly, as it is the substance decomposed, and u 
the second place with a small acceleration proportiona to t e 
quantity. Further, variation in the quantity of hydrochloric and 
has an effect (1) of a secondary order as above, namely accelerate 
and (2) an effect both primary and secondary on the decomposite 
of chloric acid by hydrochloric arid. . 

Schlundt. {Amor. Chtm. J, 1895 , 17, 754) showed that ■ 
the reaction between potassium chlorate, potassium lodi e, 
hydrochloric acid, the effect of increase of concentration 
potassium iodide was about Ihe same as an equivalent incre 
concentration of potassium chlorate, but increase of the an ( 
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greater increase in velocity. He further investigated the influence 
./ other acids, and found that they exerted an accelerative influence 
t | ie order: hydrobromic, hydrochloric, nitric, and sulphuric. 

BW ( ? - Che™-, 1903, 7, 92) found that the rate at 

wliicli iodine is liberated from <a mixture of potassium chlorate, 
potassium chloride, potassium iodide, and hydrochloric acid is pro- 
poflional to the concentration of the chlorate and to the square 
t ] lc concentration of hydrogen ions, and is a linear function of 
jIjp concentration of chlorine and of potassium iodide; this corre- 
with the equations: 

CIO., + Cl ! 2H - C10..H + ClOH, 

CIO 3-1 I + 211=010^ + 10 H, 

followed by instantaneous oxidation of the hydriodic acid by their 

jrodliris. 

A similar investigation was made by Sand ( Zeitscli . physikal. 

1991, 50. 465), who measured t.he rate of liberation of 
Morinc from a mixture of potassium chlorate and hydrochloric acid 
,, ;o°, and found the reaction to be quinquemolecular, correspond- 
with the equation : 

C10 8 + 2U + 2C1 = CIO + 2HOC1, 

!j,: hvpochlorous acid (lien reacting instantaneously with kydro- 
■liloric acid to produce chlorine. On the other hand, Luther and 
SltDougal ( Zeitscli . physikal. Chem., 1 900, 55, 477) find that the 
faction velocity of a mixture of chloric and hydrochloric acids is 
aversely proportional to the square root of the concentration of 
■Murine, and consider that the reaction: 

C10 3 + 2 H + Cl = CIO, + } CL + H„0 

■ involved. 

It is evident from the above that the decomposition of chloric 
rid is not of a simple nature, especially in view, also, of the 
m-atisfactory results obtained when it is attempted to apply the 
■rdinarv equations for the order of reactions to lit is decomposition. 

In this it is analogous to the case of bromic acid investigated 
'}■ Oshvahl, Meycrhoffer, and others. 

It seemed probable to the author of the present communication 
hat the complexity of these reactions was due to the nature of 
l)c accelerative influence of the acid, other than chloric, present 
a solution. Consideration of some of the preliminary experiments 
noted above led to the hypothesis that the reduction of 
Lo:ic aciu might involve the decomposition of the non-ionised 
lokvnle of chloric acid as the first stage of the reaction. If this 
oio tlie case, addition of a second acid should increase the velocity 
1 reduction of chloric acid by suppressing its ionisation, and con- 
queutly increasing the concentration of non ionised chloric acid. 
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It was shown by Burchard and by Schlundt that the effect of 
adding acids, such as sulphuric and nitric, was to stimulate the 
reaction in the order of the strengths of the acids. In view 0 f 
the considerations just mentioned, such stimulating effect m av 
be due (1) to the mass-action of the second acid in suppressing oj 
ionisation of the chloric acid, or (2) to the purely catalytic influence 
of the hydrogen ions, the concentration of which is increased l )v 
addition of the second acid, or (3) to both. Moreover, when 
hydrochloric acid is the second acid employed, and the solutions 
are moderately concentrated, the conditions are still further coni- 
plicated, since the hydrochloric acid has apparently both a primary 
influence (that is, it takes part directly in the decomposition of 
the chloric acid) and a secondary (catalytic) influence. 

The following experiments on the velocity of reduction of chloric 
acid were made with the view of elucidating the nature of the 
stimulating effect of the second acid. Considerable difficulty was 
experienced in finding a suitable reaction owing to the extreme 
slowness of the decomposition, chloric acid being very much more 
stable than bromic acid at the same concentrations, and for this 
reason it was found impossible to use the reaction with hydrioilic 
acid, which has been much investigated in the case of bromic acid, 
and which otherwise would have been comparatively easy to 
measure. 


Expehimentai. 

Preliminary experiments were made on the reduction of chloric 
acid with methyl alcohol in the presence of silver nitrate and a 
second acid, and" determining the extent of the reaction by weighing 
the silver chloride formed. Experiments were made in which tie 
strength of the second acid was varied, and it was found that the 
velocity of reduction increased with increase of the concentration oi 
the second acid added, and that the accelerating influence of tie 
acids was in the order of their strengths. 

It was therefore attempted to establish a numerical relation 
between the acceleration due to the acid added and its affinity 
constant, by measuring the velocity of reduction of chloric acid in 
presence of various accelerating acids. 

In the following experiments, two reactions were measured, om 
in comparatively concentrated solutions (normal) and at com 
paratively high temperature (35°), and the other at lower con 
ccntrations and temperature (decinormal and 25°). In both cases 
it was found that the measurement of tile reaction was a matter 
of considerable difficulty, and that therefore a high degree i ot 
accuracy was impossible, but it was hoped that the results wou 
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SU ch as to indicate a definite relation between the acceleratiSii and 
strengths ” of the acids. 

The first reaction was that of chloric acid and methyl alcohol, and 
js conducted in the following manner. 

A mixture of 20 c.c. of A'-chtoric acid, 10 c.c. of methyl alcohol, 
and '0 c.c. of A -acid was placed in a tube which was kept in a 
thermostat at, 3o°. From this, 10 c.c. were withdrawn every 
t wentv-four hours, neutralised with chalk, filtered, washed, and 
the filtrate titrated with A 7 /100-silver nitrate solution. Two experi- 
ments were made for each acid, and the mean of the two readings 
was taken. 

A blank experiment was then made in which the catalysing acid 
was replaced by water, and the velocity of the reaction was found 
to be practically zero. The following table gives the readings for 
the four acids, nitric, sulphuric, benzenesulphonic, and oxalic 
(assuming in the latter case that the oxalic and chloric acids do 
not interact under these conditions), where r=the amount of 
reaction in terms of 01 c.c. N / 100-silver nitrate, being in each case 
the mean of two readings, and the time is given in days. 


Time. 

Nitric Acid. 

x. Acceleration . 

Time. 

Sulphuric Acid. 

x- Acceleration. 

1 

29'5 

— 

1 

17-5 



54-5 

25-0 

2 

28-0 

10-5 


77-5 

24-0 

3 

38-5 

10-5 

4 

100-0 

2.3-5 

4 

4S-0 

10-1 

5 

128-0 

24-6 

5 

57 ’0 

9-9 

6 

152-0 

24-5 

6 

68-0 

10-1 

8 

2015 

24-5 | 

7 

8 

89-0 

10-2 

Mean acceleration (HN0 2 

-loo), loo. ! 

Mean acceleration (HX0 3 

— 100), 42. 

Benzenesulphonic Acid. 

Time. :»■. Acceleration. 

Time. 

Oxalic Acid. 

Acceleration. 

1 

19 

— 

1 

6 


2 

33 

14-0 

•) 

8 

2‘0 

3 

43 

12-0 

3 

8 

1 -o 

4 

59 

13 3 

4 

13 

23 

2 

72 

13*2 

5 

13 

1-8 

_ 


- 

6 

14 

1-6 


94 

12-5 

7 

20 

2*3 

Jlean acceleration (HN0 3 

= 100), 53. 

S 

21 

2-1 


Mean acceleration (HXO ;1 =100), 7'8 

1,1 tlle blank experiment, without addition of acid, it was found 
tut, after thirteen days the amount of reaction was equivalent 
o a c.c. . /100*silver nitrate solution, and therefore in calculating 
, “Orations due to the presence of the above acids at any 
•J n V " aS assumed that the corresponding amount of action in the 
unk experiment was negiigibie. The ■■ acceleration may be 
5 d therefore as equivalent to the velocity in each case. The 
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values of the acceleration at any particular time were found t v 
subtracting from the amount of reaction which had taken place 
at the end of that time, the corresponding amount at the end of 
the first day, and dividing by the time. The amount of reaction 
taking place during the first day was neglected owing to the 
unavoidable presence of a trace of chloride at the beginning 0 j 

the experiment. _ . 

The acceleration constants thus obtained are in the order of 
the strengths of the acids used, although not numerically cclri . 
parable with the affinity-constants. Close agreement, however, was 
not to he expected, owing to the conditions of concentration anil 
high temperature used. It was found impossible to obtain satisfac- 
tory results with other acids, owing in some cases to the conditions 
of experiment, and in ol tiers to the reaction being too slow to 
measure. 

The second reaction studied was that of chloric a-cid and ferrous 
sulphate, which took place in decinormal solution with sufficient 
rapidity' at 25° to be conveniently measured. The experiment 
tube contained a mixture of 20 c.c. of J/lO-chloric acid, 20 c.c. of 
iV/5-ferrous sulphate solution, and GO c.c. of 2\ 7 / 10-acid. After 
mixing, 10 c.c. were withdrawn and titrated with potassium per- 
manganate, the titration repeated, the experiment tube containing 
the mixture placed in a thermostat at 25°, and the time noted. 
After a period of forty-five minutes, 10 c.c. were withdrawn and 
titrated. The reading was repeated, and the mean value recorded, 
Some difficulty was experienced in obtaining a good end-point m 
the permanganate titration owing to the presence of a small 
quantity of hydrochloric acid produced by the reduction of the 
chloric acid. It was attempted to use a large excess of manganese 
sulphate, hut extreme difficulty was experienced in judging Hie 
colour in presence of the solution of this salt, and it was finally 
found more accurate to dilute the solution largely with wafer 
and to titrate in a porcelain dish, judging the colour by looking 

through a depth of the liquid. 

The solution of chloric acid was prepared as before by the action 
of sulphuric acid on barium chlorate, the barium sulphate belli; 
removed by filtration. The solution was tested for excess of sulphate 
or barium, and then standardised with A-potassium hydros e. 
The ferrous sulphate was prepared by dissolving pure crystals » 
the salt in water free from air, the solution being kept ou o 

contact with air under a layer of benzene. 

A blank experiment was made in which the accelerating 
was replaced by water, and the acceleration due to each * >*• 
found by subtracting the amount of reaction -which hac 
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lace in time ^ ' n k4ank experiment from tho corresponding 
amount- in each of the “ acid ” experiments. The results were 
tabulated, and the acceleration constants reduced to HC1 = 100. 
|-j £ . results obtained were as follows, where A = original con- 
centratiou of ferrous sulphate in terms of 0’1 c.c. A'/lOO-per- 
niancauate, and is the mean of two readings, and x v are the 
readings for the concentration after time T, X being the mean; 
J" i.: forty-five minutes. 


A>’M. 

A. 


a- 2 . 


... 426-5 

375 

376 


.. 422-0 

248 

247 


.. 430-0 

245 

247 

jjm, 

.. 422-5 

265 

266 

}Lso‘, 

.. 425 '0 

279 

286 

CiI,-S0,H 

.. 426 0 

257 

256 

ri'VCO.II 

.. 425-0 

265 

265 

ma-iuii .... 

.. 427*5 

328 

329 

CH.XVC0.lt ... 

.. 426-0 

362 

360 


X. 

A-X. 

Accelera- 

tion. 

Accelera- 

tion, 

1101=100. 

375-5 

51-0 

_ 



247 ‘5 

174-5 

123-5 

100 

246-0 

184-0 

1330 

108 

265 - 5 

157-0 

106-0 

86 

282-5 

142-5 

91 5 

74 

256-5 

169-5 

118-5 

97 

265 0 

160-0 

109 0 

88 

328-5 

990 

48-0 

39 

3610 

65-0 

14-0 

11 


The acceleration constants thus obtained, compared with the 
corresponding affinity constants found by tbe hydrolysis of methyl 
acetate, arc as follows: 

Acceleration 

constant. Hydrolysis, 


HO) 100 100‘ 

HBr 108 98 or 111 by sugar inversion. 

HX0 :j 86 92 

ILSCb 74 74 

C;iI 5 -S0,H 97 98 

ICl/COoH 88 68 

Clia-CO.,11 39 23 

i.HX'kUH 11 4-3 


The agreement between the acceleration constant and affinity 
constant is as close as would be expected, considering tbe nature 
w' the reaction investigated, except in the case of the chloroacetic 
acids. It was thought that the high result obtained in each case 
with these acids might be due to the presence of hydrochloric acid 
(rirmcd bv their hydrolytic decomposition, but, the solutions were 
listed after the experiment with silver nitrate solution, and gave no 
precipitate. 

Tlie effect of variation in quantity of the catalysing acid was 
then examined with the view of ascertaining whether the velocity 
"as affected in any marked degree by the presence of small 
quantities of the acid. 

The experiments were conducted as in the last series. 

The experiment tube contained a mixture of 20 c.c. of A T /10- 
i rin.c arid and 20 c.c. of iV/5-ferrous sulphate solution, and a 
Unable quantity of sulphuric acid dissolved in 60 c.c. of water, 
“king a total of 100 c.c. 
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The following results were obtained : 


No. of moist. H ! S0 1 


to 1 xnol. HClOj. 

A. 

®i* 

3 

425 

279 

l 

418 

343 

i 

417‘5 

354 

A 

417 

360 


x 2 . 

X. 

A-X. 

Accelera- 

tion. 

286 

282-5 

142-5 

SIT. 

345 

344 

74 

23-0 

356 

355 

62-5 

11-5 

361 

360-5 

56-5 



Finally, experiments were made on the influence of neutral sa'tj 
on the velocity of the same reaction. The conditions of experiment 
were the same as before ; the experiment tube in each case contained 
20 c.c. of N 1 10-chloric acid, 20 c.c. of .V/5- ferrous sulphate solution, 
and 60 c.c. of an N/ 10-solution of the salt. 

The following results were obtained : 

Aceeltra- 


Salt. 

A. 

a-j. 

x 2 . 

A”. 

A-X. 

tion. 

KC1 

415-0 

363 

364 

3G3-5 

51-5 

0-5 

KXO, 

411-0 

357 

357 

357-0 

54-0 

3-0 

Na„SO, 

413-0 

374 

375 

374-5 

38-5 

-12 5 

K,SO, 

4165 

379 

378 

378 -5 

38-0 

-13-0 

KUlOy 

398-0 

263 

205 

204 0 

134-0 

S3-0 

NaCiOy 

410-0 

276 

278 

277-0 

133-0 

82-0 


It is evident from these results that a neutral salt containing no 
common ion accelerates the reaction to a very small degree, whilst a 
salt containing a C10 3 ion accelerates it very considerably. In 
order further to examine the reaction with a solution of potassium 
chlorate, an experiment was made under the same conditions as 
before, in which no chloric acid was present, the experiment tube 
containing 20 c.c. of .Y/5-ferrous sulphate solution and 80 c.c. oi 
jV/ 10-potassium chlorate solution, but it was found that the amount 
of reaction after forty-five minutes was practically nil. Tie 
influence of potassium and sodium sulphates on the velocity of tic 
reaction is somewhat remarkable. Both salts retard the reaction 
and approximately to the same degree. This may, perhaps, be due 
to the formation of less easily oxidisable complex molecules with 
the ferrous sulphate analogous to ferrous ammonium sulphate. 


Summary and Conclusions. 

(1) Chloric acid is not reduced by sodium amalgam in dilute 

solutions, but is reduced in the presence of strong acids. , 

(2) A dilute solution of chloric acid in the presence of metk 
alcohol is not reduced even when the mixture is kept for smera 
days, hut in the presence of strong acids reduction takes place, 

(3) The rate of reduction of chloric acid by methyl alcoho* “ 
extremely slow even in normal solutions, but is accelerate 
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addition of strong acids, the order in which these acids accelerate 
. ■, paction being that of their relative ' strengths.” 

,41 The reaction hetween chloric acid and ferrous sulphate in 
rlecinormal solution is accelerated by the addition of other acids, 
,‘; ;e acceleration produced being a function of the “ strengths " of 
tie acids. 

[,)) The same reaction is accelerated in a small degree by neutral 
■alls containing no ion common with any taking part in the 
vaction. ft is accelerated in a large degree by chlorates, and is 

v!, arch'd by sulphates. 

It, lias been suggested above that the accelerative influence of 
he second acid may be of two kinds, and hence that this influence 
l!13 y be open to two theoretical interpretations. On the one hand, 
lie reaction may be “ ionic,” the reduction being that of the C10 3 
jin. and the influence of addition of other acids being due to the 
surely catalytic influence of hydrogen ions. On the other hand, 
■be primary reaction may be the breaking down of the non-ionised 
.hinric acid molecule, which would be accelerated by the addition 
,i other acids in virtue of the mass-action of the hydrogen ions. 
With regard to the addition of neutral chlorates, it has been shown 
itbove that these accelerate the reaction to a considerably greater 
degree than salts containing no ion common with any of those 
taking part itl the reaction. This accelerative influence is similarly 
■pen to both interpretations ; it may be due to the mass-action of 
the ClOj ion by which (lie concentration of the non-ionised chloric 
uid would be increased, or, since hydrogen ions are present, it may 
be due to the increase of total concentration of the substance under- 
ling reduction, namely, the CIO., ion. It is evident, however, 
Ilint free acid is essential to the reaction, since a neutral chlorate 
lots not appear to be affected by the reducing agents employed. 
Hence, if the reaction is ” ionic,” it must be assumed that in the 
absence of catalysing hydrogen ions, the reaction is too slow to 
measure. 

tilth regard to the experiments given in the present com- 
munication. the most important evidence is in the relation of 
KTcleration constants to affinity constants. Chloric acid, according 
:0 tlle conductivity measurements of Ostwald, is a strong acid having 
»:i affinity constant of 98, compared with 100 for hydrochloric acid, 
n lieu of this, and in view also of the great uncertainty of 
JHiaviour of strong acids in presence of their salts (and in general 
a so utions of mixed strong electrolytes containing a common ion), 

^ is improbable that any close agreement would exist between the 
i0n arl ^ affinity constants of tho acids if the accelerative 
mere due to the mass-action of hydrogen ions. Hence tho 
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above results seem to favour the view that the reaction is an 
one, and that the accelerative influence of the second acid j 5 ^ 
to the catalytic action of the hydrogen ions. 

Several attempts were made to devise an experiment which would 
exclude one or the other of the above interpretations, such as the 
use of a non-ionising solvent, an experiment which would have tees 
of great value in deciding the point. Although many solvents 
were tried, however, non© was found which. would meet the require- 
merits of the experiment. 

In conclusion, I wish to express my sincere thanks to Dr. H, J, g 
Fenton for valuable criticism and advice. 

The University Chemical Laboratories, 

Camhuidge. 


OCLIL— The Addition of Bromine to Unsatimtd 
Compounds. Part II. 

By John Joseph Sudborocgh and John Thomas. 

In continuation of the work already published (this vol., p. 715) 
we have examined the late of addition of bromine to the following 
acids: Cinnamylidene- and oWocinnamylidene-acetic acid, sorbic 
acid, 5-phcnyl- A“-, -AS-, and -Av-pentenoic acids, hydrosorbic acid, 
crotonic, angelic, tiglic. jS-dimethylacrylic, and triinethylacrylic acid. 

The method of procedure was exactly the same as that used in the 
earlier work, and tlie carbon tetrachloride and bromine were purified 
in the same manner. A control experiment made with brassidic 
acid gave values for A varying from 3'0 to 6'9, as compared rid 
the previous values, 3‘1 to 7'4. Although the new bromine and 
carbon tetrachloride gave values for brassidic acid which were vet; 
similar to the values obtained previously, it wa3 found that wild 
cinnamic acid was used, the values obtained were considerably lower 
than the earlier values, namely, 1'02 x 10~ 5 to 2'94 x 10 J , » 
compared with 0’9 x 10" 4 to 2'6 x l(h 4 . Wo have not been able t» 
ascertain the reason for this difference, but we have been able to 
show that the presence of moisture facilitates the addition ot 
bromine. This is best shown in the case of the experiments nlk 
crotonic acid : 

K. 

Dry carlwn tetrachloride 4 '68 x 1 0 ® to 6 16 x 1 0 

Moist „ „ 7 - 31 xlO-Uol 3 vxlO 
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f 0 ]i o wing table gives a list of the values of K obtained for 

t |,o different acids at 15° : 


Olejine Acids. 

Maximum No. of 1/if . xja{a-x). 

. .jds and formula. Series, time, titrations. Mini inn ui. Maximum. 


. , (-HMtlUH'COjH 

a 

189 hours 

4 

4-68 xlO" 1 * 

t> 1 6 x 10 -6 

V‘ v V ■HJlrfCJIefOjH 

a 

145 „ 

4 

0*83x10-* 

1-9 

x 10“* 

: '!%: iithrCMe-L'OjH 

a 

168 „ 

4 

1-3 

x 10 -5 

9'9 

xlO” 5 


a 

6 „ 

3 

5-8 

x 10 -a 

7-0 

x 10 -3 

? \-\[,.:Ltl’t'0.;ll 

b 

« „ 

4 

31 

x 10~ :< 

7-3 

x 10~ 3 

friiin-tiiylariylfo. 

a 

8-5 „ 

4 

1-1 

xlO- 2 

2-2 

x!0~ 2 


a 

0-5 „ 

4 

3-1 

xlO~> 

37 

x lo- 1 

piuWgh-CIVCO. - 

b 

0-5 „ 

3 

6 '2 

xlO' 2 

2-2 

x 10 ~ 3 

x. i> i'j vl - 1 1 « n tciioic. 

a 

60 secs. 

4 

457 


82-3 


Uli'ti'.t'U ! CH.-CH.;C0 2 H... 

b 

31 „ 

4 

35-5 


60-3 



a 

60 „ 

4 

1-3 

xlO 3 

3-3 

xlO 2 

'Vlhlh'ttH’.ClDClIj’CO.H... 

h 

20 „ 

4 

2-4 

xlO'- 

3‘9 

XlO' 


Violefne .1 ads, with Conjuyate Double Bonds. 


. > • , a 

" cnifeCH'CiRCH-COjH ... i 

CiliUiiiuytulcntarotie ” 

ciu'i; : ch-ch:ch-co.h ... b 

..'.'..(iiimmyWoneawtic j 


0‘6(i hours 

0- Mi 

1- 0 
4T> 

105 

1 '■05 


103 xlO' 2 6-S xlO' 3 

1- 1 x 10'- 12-2 x 10' 2 

2- 21 xlO' 2 2-83 xlO' 2 
0'97 xlO' 2 1'3 x 10” s 
2-56 xlO' 3 S’l x 10“ 3 


Hie ttiS-uusaturated acid, S-phenyl-A«-pentenoic acid, 
CH 2 Ph-CHj-CH:CH-CO.,II, 

combines with bromine very slowly iu the dark. Immediately after 
mixing, the amount of bromine used up corresponded with 0'5 c.c. 
,,f the thiosulphate solution, and even after 190 hours the amount 
ei thiosulphate required was the same. The acid thus combines 
with bromine even less readily than does cinnamic acid. Tho 
following values were obtained for the two acids when the addition 
ol' bromine was allowed to take place in daylight; the two series 
of experiments were conducted side by side in order that the results 
should be strictly comparable: 


Cinnamic, Acid (a — 2G'lo). 



l [hours). 

a - x. 


1 /t.x'o.(a -:<•) 



0*5 

16'7 


4-33xl0- 2 



10 

127 


•1-05 



1-5 

8-15 


f»-63 



2*0 

5-5 


7-18 



h-Vlunyl-\a-'penterioic A cid (a ~ 26‘ 15). 


hours). 

rt- X. 

1/(E . r{a(a-x). 

t (hours 


1// . yja(a - x). 

0-5 

24-8 

416x1 O' 3 

0-5 

24-8 

4-16 xlO' 3 

10 

23-95 

3-51 

i-o 

23-5 

4-31 

1'5 

22-95 

3‘56 

1*5 

2 2 0 

4-81 

2D 

2220 

3-40 

2 0 

20 8 

4-92 
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The results prove that in daylight bromine combines with the 
S-phenyl-A«-pentenoic acid less readily than it does with cine ami' 
acid. 

The points to which we wish to draw attention in connexion ^ 
the results tabulated above are: 

(1) The values confirm the generalisation drawn previously 
(p. 719), namely, that ajS-unsaturated acids combine with bromine 
far less readily than the isomerides, in which the doubfe linking j : 
further removed from the carboxylic group. 

(2) The introduction of methyl substituents, attached to 
carbon atoms between which the olefine linking exists, facilitates the 
addition of bromine to an appreciable extent. 

(3) When the acid contains conjugated olefine linkings, one of 
which is in the apposition with respect to the carboxylic group, the 
addition of bromine takes place more readily than when tie 
a/3-ethylene linking alone is present. In the examples we have 
examined, namely, sorbic, cinnainylideneacetic, and 
einna-mylideneacetic acids, it is known that the two atoms c.f 
bromine are added on in the a5-positions, and the reaction is thin 
not strictly comparable with the addition of bromine to cinnamic 
acid, where the bromine attaches itself at the a/3-position. 

Preparation of the Acids. 

1. Cinnamyridcncmalonic acid was prepared by the method 
described by Riiber (Ber., 1904, 37, 2274), with the exception that 
the mixture of equal weights of malonic acid, quinoline, and 
cinnamaldehyde were kept in a stoppered bottle for three weeks 
instead of the two recommended by Riiber. The reduction of the 
substituted malonic acid was carried out according to Riiber's 
method, using pure mercury for the preparation of the amalgam, 
but the evolution of carbon dioxide and the formation of S-phenyi- 
A/3-pentenoic acid, CHjPh’CHICH'CHo'COoH, was effected by i 
somewhat different method, as we had no method of obtaining a 
pressure of 0‘ 15 mm. (Ber., 1905, 38, 2746). The dibasic acid 
(25 grains) was heated in a sulphuric acid bath at 110—115° until 
the evolution of carbon dioxide had ceased, and the product, which 
was slightly coloured, was distilled under a pressure of 10—12 mm., 
when the monobasic acid passed over at 176 — 182°, and solidified 
on cooling. The transformation of the j8y-a-cid into a mixture ot 
a/3- and y8-unsaturated acids was carried out according to Riiber s 
directions (loc. cit ., p. 2747). The Phydroxyphenylvaleric acid m 
removed by making use of its insolubility in hot carbon disulphide, 
and the oily acid removed by pressing the mixture of acid on a 
plate. The solid mass, consisting mainly of the aj3- and yJ-acid?- 



IIROMINK TO UNSATURATED COMPOUNDS. PART II. °J:j 3 

«3S ai«olved in hot carbon disulphide, and, on cooling, crude 
«-3'"; d SP P ara *® d - From 150 grams of 3y-acid, 26 grams of crude 
tdaocl were thus obtained, and after some six recrystallisations 
lie » rid w “ I" 1 , 16 P ure - To the ’/5-acid, the carbon di- 

>ul|dude mother liquor was evaporated to dryness, and the acid 
transformed into the sparingly soluble calcium salt under the 
conditions described by Ruber. The acid obtained from the calcium 
ait still contained a^-acid, and this was removed by crystallisation 
from carbon disulphide and mechanically removing the characteristic 
plates of the y5-acid and crystallising from light petroleum when 
lib grams of pure acid, melting at 91°, were obtained. 

-■ Hvdrosorbic acid was prepared as follows. Twenty-five grams 
of sorbic acid were dissolved in sodium hydroxide solution, and 
the "'hole made up to 300 c.c. with water. The solution was trans- 
ferred to a separating funnel, and placed in a bath at 30—35°. 
Rather more than the theoretical amount of 3 per cent, sodium 
amalgam was added in small amounts at a time, and the funnel 
was shaken vigorously after each addition. The reduction pro- 
reeded vigorously at the beginning, but slackened toward the end. 
The mercury was removed, the solution acidified with hydrochloric 
arid (1 : 1), and extracted with ether. After removal of the ether, 
13 grains of hydrosorlic acid, boiling at 103°/9 — 10 mm., were 
i.:*, lined, 'When the distillation was conlimied, the temperature 
ri*e rapidly, but did not become constant. 

3. Ciimamylideneacetic and utfocinnamylideneacetic acids were 
prepare by Liebermann’s method ( Ber 1895, 28, 1441). The 
s'Vacid was slightly impure, and melted at 115—117°. 

4. The 3-dimethyl- and trimethyl-acrylic acids were prepared by 
tire methods described previously (Trans., 1909, 95, 977 ). 

We wish to express our thanks to the Research Fund Committee 
of the Chemical Society for a grant which has covered part of the 
cost of this investigation. 

Tim Edward Davies Chemical Laboratories, 

University College of Wales, 

Aberystwyth. 
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CCLIII .— The Viscosity and Density oj C«, 
Nitmte Solutions. 

By Thomas Ralph Merton, B.Sc. (Oxon). 

In recent years the viscosity of salt solutions has been the subject 
of numerous investigations, which have mainly been directed 
toward elucidating the relation between viscosity and electric,] 
conductivity Most of the alkaline nitrate solutions have been 
investigated (Griineisen, TFm. Abh. Fhys. Tech. Reichsamtalt, 1904, 
4 239; Applebey, this vol., p. 2000, and others). Very little 
however, is known of the viscosity of caesium salt solutions, with 
the exception of a single investigation on the viscosity of tie 
chloride solution by Wagner (ZciUch. phyckd. Chan., 1890, 5, 
31). 

In the present investigation, the viscosities and densities of 
ccesium nitrate solutions of different concentrations have be™ 
determined at 0°, 10°, 18°, and 25°. 


Experimental. 

The method used for determining viscosity was that of Poiseuille. 
that is to say, a determination of the times of flow of the solution 
through a capillary tube. The precautions which must be observed 
in order to secure an accuracy of one part in a thousand by this 
method have been thoroughly investigated by Griineisen (lot. at, 
p. 153) and Applebey ( loc . cit.), whose method I have followed in 
this investigation, and to whom I am indebted for much valuable 
assistance in the progress of the work. Two viscometers of tie 
Oslwald type were used. 

For viscometers of this type we have : 

7 f solution (A solution - d) x i solution, 
water ~ (A water - d) x < water 
where i; is the viscosity, 4 the density, t the time of flow of tin 
liquid through the capillary, and d the density of air. 

Griineisen (loc. cit.) has shown that, for viscometers o the ‘ip 
used, it is unnecessary to apply 'any correction for the 
enerey of the liquid iu the capillary. , 

The determination of time offered no difficulty, and was measu 
by means of a stop-watch reading to one-fifth second, w ic 
excellent time throughout the investigation. 

In order to prove that the flow of tlie liquids to be in J es ° 
in the viscometers obeyed Poiseuille’s law, one of the tu es 
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ijlirah'd by Griineisen’s method, with the experimental arrange- 
,.ts used by Applebey ( loc . cit.). The times of Row of equal 
.liiiROi' of water through the capillary under different hydrostatic 
..,. ir ps are given in the following table: 


Excess pressure 

Total 

in mm. of water 

at 18°). 

pressure. 

1-0 

115-4 

7-3 

121-7 

22 4 

136-8 

33-5 

147-9 

45-0 

159M 

557 

170-1 

77-0 

191-4 

83 "8 

198-2 

88-7 

2031 

110-1 

224-5 

134-5 

248*9 

149 9 

261-3 


Time 

Pressure 

(in 1/5 th secs.). 

x time. 

4573 

5276 

4338 

: 280 

3805 

52SS 

3500 

5273 

3298 

5258 

3091 

5260 

2755 

5273 

2663 

5278 

2585 

5250 

2310 

5255 

2115 

5205 

1990 

5261 


^ -vill be seen, the value pressure x time is constant within the 
limits pf experimental error, showing that the flow of liquid through 
the ud|»e obeys Poiseuille’s law, and that the tube can therefore be 
u?ed /or comparative measurements between the limits of time 
(•xamijied. 

TlJ second viscometer used in this work was standardised by 
jrdsj] comparison with the first. For this purpose a nearly 
i-imted solution of caesium nitrate has unique advantages, as its 

I lensity and low viscosity cause it to flow through the tube 
rapidly than water. The ratios of the times of flow of the 
MMon and water in the two tubes were compared, with the 
Jowing results : 


Time of 

I flow, water. 

laid tube 4802 

T v 7 4132 


Time of 
flow, solution. 
4020 
341.9 


Time of flow of solution. 
Time of How of water. 
0-8371 
08371 


Tie constancy of the ratio shows that the second tube obeys 
ta&uille’s law in exactly the same way as the first, 
lib viscometers were usually cleaned after use by drawing them 
trough a considerable quantity of the purest available water. If, 
iwever, the " water constant ” or time of flow of water had changed 
5 usually re-determined for one of the viscometers after each 
to-iiUon), or if any dust had lodged in the capillary, it was cleaned 
21 mixture of nitric acid and a drop of alcohol, followed by 
* a!er - The viscometers were dried by drawing dust-free air 
-ough them in a hot-air bath. 

Ig this connexion it may be mentioned that the purity of the 
ll ‘ 111 room i n which the viscometers are dried is of considerable 
importance. On one occasion there was a certain amount of amyl 

7 x 2 
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acetate vapour in the room in which the viscometers were drier) 
owing to some celluloid varnish containing amyl acetato which had 
been used there. In consequence of this, anomalous results v; fte 
obtained, and it was not until the drying apparatus was removed 
to another room that the viscometers again gave their original 
water value. 

Materials Used.— The etesium nitrate used in this investigation 
■was very kindly lent by the Earl of Berkeley. It was essamined 
spectroscopically, and no trace of any impurity could be found fh e 
water used was the best dust-free water obtainable (the el ectrical 
conductivity varied from lxlO -6 to 2x10 mhos.). In tnakins 
up a solution, the approximate quantity of salt required was placed 
in a quartz crucible, and heated for about, four hours in a quinoline 
hath at 170°. It was then weighed and dissolved in a known weight 
of water. The solutions were filtered to remove dust particles. 

Determination oj Density.— For the determination of density, » 
pyknoineter containing about 12 c.c. of the solution was used. I TO 
settings and two fillings were taken, the pyknomotcr being w eighed 
against a counterpoise. The pyknometers were “ set ” : in the 
constant temperature baths in which the viscosity measuri meats 
were made. For the densities at 0°, two pyknometers were used, 
with a small bulb above the capillary to allow for the exp mam 
of the liquid on removing it from the ice, and a glass cap to p event 
evaporation. They were set in a jacketed vessel containing cl ieU 
ice. 

Constant Temperature Baths.— The experiments at 10°, 18 sue 
25° were performed in large glass-fronted baths containing itat 
25 litres of water, vigorous stirring being obtained by me: ini 
glass stirrers driven by an electric motor. The temperatu he 
the baths were verified by means of a standard Goetze thermoi tee 
The 25° bath was heated by a small gas flame, which was gov cm 
by a large spiral toluene regulator (Lowry, Trans., 1905, 87, 1 :. 
The 18° bath was heated by a 16 c.p. electric filament lamp riiai 
in a bath close to the stirrer, and governed by a spiral elk™ 
regulator. 

The 10° bath was identical with that at 18°, except that 8 
contained in addition a coil of metal tubing, through which water 
was run, to act as a cooling apparatus. No variation in the tem- 
perature of these baths could be detected on the thermometer 
divided in 1/50°. The 10° bath, with which some trouble » 
anticipated, was particularly carefully examined with a Beckmans 
thermometer, but no variation as great as 1/500° could be detecte . 

The experiments at 0° were performed in a large Dewar vacuum 
vessel, containing crushed ice and water vigorously stirred. 
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this temp eratur . e ra P* d stirring was found to bo essential in order 
tll prevent accumulation of warmer water at the bottom of the 
e P In the event of a small variation of temperature occurring, 
ejaculated correction can be applied. This correction was found 
to be about two-fifths second for 1/100°. It is probable that owing 
t j lt , difficulty of maintaining constant temperature, the results 
at 0° are not so accurate as at other temperatures. 

U'ltiifi/ Results. — The results of the density determinations are 
„ive;i in the following tables. As will he seen, the weighings 
usually agree to within O'OOOl, or at most 0-0002, milligram, and 
therefore the errors in the densities do not exceed 0 00002. Values of 
^ _ 1 ) - Concentration x Constant are given, from which a sensitive 
( urre can be drawn. 

Densities at 0°. 


I’arts of Mass of solution in 
,sium nitrate pyknometer. 


in 100 glams 

, 

-A 

Mean 


(A-l)-Px 

of ivatrr. 

1. 

2. 

sp. gr. 

K 

0 0074. 

0 

12-4743 

14-0425 
f 14 -1507) 

1 

0-99987 

-0-00013 

1-0075 


- 14-1507 \ 
[14-1507J 

1-00770 

1-00757 

+ o-oooio 

1*9784 


(14-2537^ 

\ 14 -2537 f 

1-01504 

1 01191 

+ 0-00027 

■i -020$ 

13-8832 

14-4690 

1-03037 

1-03023 

+ 0-00048 

6-21S9 

14*1033 

14-6981 

1 -01668 

1-04654 

+ 0-00030 

$••3724 

14-3110 

14-9144 

1-06209 

1-06195 

+ 0-00000 



Densities at 10°. 




t.s of 1 ’ie.siinn 

Mass of 




u- in 100 grams 

solution in 


(A - 1)- Px 

of water. 

pyknometer. Mean sp. gr. 

A abs. 

0-0071357. 

0 

12-5778 

i 

0-99973 

-0-00027 


(12-6761 

I 



1-0107 

- 12-6762 

1 -007S2 

1 00755 

+ 0-00008 


(12-6762 

1 




j 12-7823 

1 



2-1849 

■ 12-7824 

1 -01620 

1-01598 

+ 0-00039 


112-7824 

1 




f 12-8800" 

| 



3-2361 

' 12-8801 

1-02403 

1 -02375 

+ 0-00066 


(12-8801 

1 



0*733(5 

fl3-1084l 
\ 13*1085 J 

[ 1-04219 

1-04191 

+ 0-00100 

S-8S91 

f 13-3921 : 

| 



{ 13-3920 

r 1-06474 

1-06445 

•i 0-00102 


(13-3923 




1-2 -OilOS 

( 13-6741' 




] 13-6742 

L TOS716 

1 08687 

+ 0-00075 


(13-6741 




(14-7037 




14 3010 

{14-7037 

1-10237 

1-10207 

±0 


(14 7037 
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Paris of 
ca'suim nitrate 
in 100 grams 
of water. 

0 

1 -0060 | 

2*1415 - 

3*1299 

5*0677 

6*588*2 

9*6569 

12*3740 

16*6355 

Parts of 
we sinm nitrate, 
in 100 gvauw 
of water. 

0 

1*0060 

*2*1415 

3*1290 

5*0677 

6*5S82 

9*6569 

12*3740 

16*6355 
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Densities at 18 °. 


Mass of solution in 


pyknometer. 

Mean 



3. 

*V. 

sp. gl*. 

A abs. 

0*00700/4. 

12 5674 

s sioo 

1 

0-99862 

— 0'00i:js 

f 12*6610 1 

12 6C11 - 


1 *00715 


- 0*00099 

[12-6610 ) 





[ 12*7656 i 
127656 [ 


1*01577 

1-01437 

-0*0006:} 

[ 12*7656) 

( 12*8562\ 
[12*85621 


1*02298 

1-02157 

-0 00036 

(13*0321 ) 

• 13*0322 - 
[ 13*0322 J 


1*03698 

1*03555 

+ 0*00001 

(9 2372') 

- 9*2371 - 

1*04778 

1*04633 

+ 0-00017 



(9*4290 ) 

^ 9-4290 - 1*06953 
[9 *4290 ) 

1-06805 

+0-00055 

[13*67591 

1 13*6758 [ 

| 13*6759 | 

1 *08820 

1-08671 

±0-00000 

U36761 J 

[9*84561 

9-8456 - 1*11679 
[9*8456] 

1-11525 

-0-00132 


Densities at 25 °. 




Mass of solution in 
pyknometcr. 

' aT" 

8*8043 


3. 

12*550*2 
f 12*6431 1 
\ 12*6431 - 
1 12*6130 I 
j 12*7467 | 
- 1*2*7165 - 
1 12*7466 J 
[12-8365 
• 12*8365 \ 
(12*8365 ) 


-{ 13*0111 - 
[13*0112 j 


f 9*2219 \ 
J 9*2218 j- 
| 9-2219 ) 
(9*4111) 
- 9-4113 - 
[9-41HJ 


- 13*6196 - 
(13-6497 J 


[9 '8279 ) 
[ 3 -8276 - 
[9*8279 J 


Mean 

S|». gl*. 

1 

A abs. 
0*99707 

(A - 1 ) - /’ •; 

0*0068215. 

-0*0021*3 

1 00739 

1*00413 

-0*00243 

1*01566 

1*01268 

-0*00193 

1*02281 

1*01981 

-0*00154 

1*03673 

1-03369 

- 0*00083 

1-04743 

1*01436 

-0*00058 

1*06894 

1*06550 

... 0*00007 

1*08760 

1*08441 

' . 0 00000 

1*11625 

1*11298 

. ,i-noo:0 
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PiVnufy Results. — The results of the viscosity determinations are 
. i n the following tables. The results are probably correct to 
o in 5000 at 18°, 25°, and 10°. At 0° the errors are somewhat 
^eatcr but the values given are probably correct to +3 in 5000. 
1 pj j [ho relative viscosities are plotted against the con- 
, utjjtion. Values of (1 — rj) — concentration x K are given, from 
inch a sensitive curve may be drawn. The viscosity in absolute 
units has also been calculated, the absolute values of water being 
f rom Thorpe and Rodger’s values {Phil. Trans., 1894, A, 

185. 397) • 

At 0’ = 0-01778 At 18° = 0-010510 

At 10” = 0 013025 At 25” = 0 00891 


Fig. 1. 



Discussion of Results. 


It will bo seen that at all temperatures the viscosity of caesium 
nitrate solutions is less than that of water. It conforms with the 
rule found for other salts, in that the decrease of viscosity for 
unit quantity of salt decreases with increase of concentration. 
The discovery of Griineisen ( loc . cit.), that the viscosity curves of 
all ionised solutions exhibit a change of curvature at the dilute 
end, lias been confirmed in the case of caesium nitrate. This can 
be seen in curves in which viscosity is plotted against concentration, 
but it can be belter appreciated by plotting (1-ij )/rV (where N is 
do normality) against ”\/ /V. Tn Fig. 2, 1— ij jN is plotted 


■'gainst 3 iJ normality at 18°. It is more convenient to plot 3 \J N 
:MI 3, as in this way the dilute end is more extended. It will 
"i- seen that the errors in the determination of (1 — ;; )/N increase 
ra pidly towards the dilute end. For example, in a solution 
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2162 VISCOSITY AND DENSITY OF CESIUM NlVRATE SOLUTION 


with a relative viscosity of 0'9980, (1 -jj) would be 0’0020 


so that 


Per 


an error of O'Ol per cent, would produce an error of about 4 
cent, in the value of 1-q/iV, whereas if the viscosity were 0*9200 
a similar error would alter 1— y/N by less than 0*125 per cent ^ 
lb would be of great interest to discover, if possible, the val u 
of 1-tj/iV for infinite dilution, but, as has been shown, the o.rj n ! 
increase so rapidly towards the dilute end that it becomes impost 
to form any estimate. 

Gruneisen (foe. cit.) has proposed tbo formula: 


where i is the ratio I/L 0 , L and L Q being the molecular electric 
conductivities at concentrations N and 0, and A, B, and C a| 


Fig. 2. 



constants depending on the nature of the salt. Griineiseii lias 
obtained fairly good agreement in his results between the found 
values of tj and those calculated by this formula. I have not been 
able to find any determinations of tbe electrical conductivity « 
caesium nitrate solutions, and have therefore been unable to mah 
any attempt to apply the formula to my results. 

From the absolute values calculated from Thorpe and Rodger : 
( loc . cit.) values for water, it will be seen that the change o: 
viscosity produced by a rise in temperature decreases with increase 
concentration. Thus, 7 parts of caesium nitrate in 100 parts w 
water lower the viscosity about 7'5 per cent, at 0°, but 1«$ 

3 per cent, at 25°. 

The general form of the viscosity curve is precisely what 
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;] 10l tld expect- from tho position of caesium in the periodic system, 
, comparison with the viscosities of lithium, sodium, and potassium 
citrates, taken from Griineisen’s paper, showing that, qualitatively, 
] lf viscosity changes follow the classification of the elements in the 
icriodic system. If we may assume that the viscosity of a solution 
Icpcuds on the mean size of the molecules and ions, we should 
„; e r that of the alkali metals the caesium ion is the smallest, in 
cqueons solution, that is to say, it has a smaller number of water 
nolecules attached to it than the ions of the other alkali metals, 
n agreement with this, the caesium iou is known to possess tho 
arscst ionic mobility. 

Summary. 

The viscosities of caesium nitrate solutions have been investigated 
t O’, 10°, 18°, and 25°. The results confirm in every respect the 
moral principles discovered for other salt solutions. 

The densities of the solutions at these temperatures have been 
cterrained. In these determinations, no abnormal results have 
een found. The change of density per unit quantity of salt 
ecreases slightly with an increase of concentration. 

The effect of temperature on the viscosity has been examined, 
nd found to decrease with increasing concentration. 

With respect to the viscosity of the nitrate solutions, raesium 
.'copies a position among the alkalis in accordance with its position 
i tho periodic system. 

In conclusion, I should like to express my thanks to Mr. H. B. 
niley and Mr. D. H. Nagel for the kind assistance and advice 
itv have given me in this investigation. 

Physical Chkmistky Ijadouatouy, 

JWlln.il and Trinity Colleges, 

Oxford. 


CLLY.— T/ie Homogeneous Decomposition of Ozone in 
the Presence of Oxygen and Other Gases. 

By David Leonard Chapman and ITerdert Edwin Jones. 

lias been shown by IL E. Clarke and one of us (Trans., 1908, 
*■ 16.J8) that the rate of decomposition of ozone on the surface 
gLis is so slow that even in moderately small globes the amount 
‘•zone destroyed on the internal surface of the vessel may be 
elected in comparison with that decomposed in the interior of 
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the gas. In other words, it has been demonstrated that the C0D 
version of ozone into oxygen under suitable conditions may 1, 
assumed to be a homogeneous change without any appreciable error 
being made. It is the only slow chemical change in the gasa,,,- 
state which has, as yet, been shown to satisfy the condition of 
homogeneity under realisable conditions. 

Since the quantitative investigation of a chemical change entire! 
confined to matter in its least complex state might be expected to 
furnish results of exceptional theoretical significance, an attempt 
was made by Mr. II. E. Clarke and ono of us to construct an 
apparatus with which lire velocity of decomposition of ozone tr,. 
presence of oxygen and other gases might be measured ; hut before 
the apparatus had been sufficiently perfected to furnish satisfactory 
results, Mr. Clarke was unfortunately compelled to relinquish tic 
work. The investigation has been continued by the authors of 
this communication with the aid of a slightly modified and improved 
form of the apparatus originally designed by Clarke and one of us. 
Before giving a detailed account of this apparatus, and the mode 
of conducting an experiment, it will be convenient to state tie 
general conclusions that have been drawn from the results, and to 
indicate what we believe to be the theoretical significance of these 
conclusions. 

The results demonstrate that : 

(a) Oxygen, nitrogen, carbon dioxide, and possibly water vapour 
have no effect on the rate of decomposition of ozone, that is, tk 
rate of decomposition of ozone in the presence of these gases is j 
function of the concentration of the ozone only. 

( b ) Nitrogen peroxide (Andrews) and chlorine accelerate in a 
marked degree the decomposition of the gas. 

(c) If the order of the change can be represented exactly by a 
integral ordinal number, that number is the second. 

In respect of their influence on the rate of decomposition of ozone, 
gases may therefore bo separated into two classes — those winch are 
without effect, and those which act as powerful catalysts. That a 
classification based on such a striking distinction should he possible 
lends strong support to ihe view that the catalytic action of the 
second class is chemical rather than physical in its nature, since 
a physical property is generally shared, in a greater or less degree, 
by all gases. Moreover, nitrogen peroxide and chlorine are sub- 
stances of which the first is known to react with ozone, and the 
second is closely related to an element, namely, iodine, which lia* 
been shown to he oxidised bv ozone. 

The facts, so far as they have been made out, indicate that the 
mechanism of the decomposition of ozone in the absence of catalysts 
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t im^le process, consisting of the conversion of two molecules of 
\ e during a favourable collision into three molecules of oxygen. 
^ ^ a v j cW is in harmony with the fact that gases having no 
» cmical action on ozone are without influence on its rate of decom- 
C riron (for the number of collisions between pairs of molecules of 
-one is almost independent of the diluting gas), and also with the 
fact that the reaction is of the second order. 

\ result of exceptional interest is that which relates to the 


Vic ,. i. 



influence of moisture. The discussion of this will be relegated 
to the experimental section of the paper. 

Experimental. 

The apparatus used for the preparation and collection of the 
ozonised oxygen is depicted in Fig. 1. The oxygen was prepared 
bv heating potassium permanganate. Dust and carbon dioxide 
were removed from it by its being passed through a tube packed 
with glass wool and soda-lime. It was stored in a small gas-holder 
•!. which contained concentrated sulphuric acid. The gas-holder 
was connected by narrow capillary tubing with a Brodie ozone 
generator B, made of thin glass, as recommended by Slienstone 
f Trans., 1893, 63, 938). The generator was immersed in dilute 
sulphuric acid, and its inner tube contained metallic mercury. It 
was conne cted by capillary tubing with a vessel C, containing con- 
cent rated sulphuric acid saturated with ozone. As the ozonised 
°x\gen passed into this vessel, the displaced acid entered the 
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reservoir D. The receptacles B and C were connected hy a ^ 
tube a, in which a tap 5C„was inserted,, and also hy a tube l o! 
very fine bore. 

When T a was closed, the acid entered D very slowly, owing to 
the resistance offered to its motion hy the capillary tube, and tie 
rate at which the ozonised oxygen entered the receiver was corrc- 
spondingly slow. The upper end of B was connected with a device 
by means of which the current of gas could he further regulated 
The wide tube E, containing powdered potassium hydroxide, was 
ground into the mouth d of the receptacle B. E was in turn joined 
by rubber tubing to a flask F, containing water, which could he 
siphoned out drop by drop through the flue capillary tube G. Bv 
raising and lowering G, the rate at which the water siphoned over 
could be regulated, and the flow of gas through the ozone generator 
thereby controlled. The potassium hydroxide in E served to 
destroy traces of ozone which would otherwise have attacked the 
rubber tube. Before use, the, apparatus was cleansed with a hot 
mixture of potassium chromate and concentrated sulphuric acid, 
and then with hot distilled water, and thoroughly dried. 

All air was displaced from the apparatus before starting an 
experiment by a current of oxygen. Oxygen was collected in the 
gas-holder, and a volume of ozonised oxygen sufficient for otic 
experiment was prepared from it. The tap Ti was then dosed, 
and the oxygen remaining in the gas-holder A was allowed to 
escape. The gas in the receiver C was next transferred to the 
holder A, the taps T„ and Ti being left open. It was then again 
drawn slowly through the ozone generator into the receiver C, the 
toil being in action. The percentage of ozone was appreciably 
increased by the gas being submitted for a second time to tie 
action of the silent discharge. 

The section of the apparatus used to measure the rate of decom- 
position of the ozone (at 100°) is shown in Fig. 2. 

The glass tubes, A , and An, of about 100 c.c. capacity, in which 
the ozone was heated, communicated by capillary lubes, on the one 
side with tho previously described section of the apparatus, and 
on the other with the left hand limbs of the manometers m, and 
which contained concentrated sulphuric acid. The right-hand limb 
of the manometers were connected by capillary tubes and grouir 
glass joints with two bottles, J> x and I!„, of about 2 litres capacity 
each. The corresponding parts of the apparatus were made a! 
nearly alike as possible. The apparatus was connected with --- 
injector pump at P, and was provided with a mercury manometer 
at M, as shown in the diagram. Taps T v To, and T 3 , and t*f> 
t v t v t s , « 4 , l- a , t c , t s , and / 3 , provided with mercury seals, were 
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■[(■& in the positions indicated in the figure. The pressure on 
111 ffht-hand side of the manometers was kept constant by the 
^ kin" immersed in a bath of water at a fixed temperature. 
Wt ",^ er the bath was stirred by a current of air, and the 
N ' , .^ tlire wa s controlled by a delicate electric thermoregulator, 
n'uurin^ an experiment the tubes A x and A 2 were kept at 100° 
means of a current of steam, which entered the jackets sur- 
^nucUu* them from above. In a preliminary experiment, it was 
that the temperature of both of the tubes could be raised 
t > that of the steam in the same time. Before the experiments 


Fig. 2. 



ore started, ozonised oxygen was passed through the heated tubes 
;rr several hours. 

Influence of Oxygen on the Mate of Dc com position of Ozone. t 

The object of the first series of experiments was to ascertain the 
lied, if any, of varying concentrations of oxygen on the rate of 
^composition of the ozone. The method of conducting an experi- 
ment was as follows. 

A quantity of ozonised oxygen sufficient for one experiment was 
wilected in C, the ozone remaining in the generator and capillary 
ubes being subsequently driven out through the taps T 1 and T s by 
1 stream of oxygen from the holder A. 

ith the taps t lf f 9 , and T 2 closed, and t 2 , t z , t &) t 6 , t 7) and t s 
>pcn ; the apparatus was exhausted as completely as possible by the 
mjector pump. The taps t b , t Z) and t 7 were then closed, and oxygen 
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admitted from the holder .4 through t x and t 9 until the volu fl 
between the taps t t and t 2 and between the taps f 9 and U had bee ' 
filled. The pump was again set in action, and the taps t-, t> 1 
l-j cautiously opened. When the limit of exhaustion attainafc' 
with the injector pump had been reached, the process deseriV] 
above was repeated, the removal of traces of air from the tube- 
A x and A 2 being thereby ensured. 

After the final exhaustion the taps ? 5 , t o, and t 8 were closed jp. 
cautiously opening t x and t Q , ozonised oxygen was admitted to the 
tulles A x and .4 2 from the receiver C, the pressure on both sid« 
of the manometer being maintained the same by the simultan<-oi r 
admission of air int-o the bottles B x and B. 2 through the taps i ar ^ 
To^^Vhen the manometer M indicated a pressure of a little fo- 
than^talf an atmosphere, t i was closed. The ozone left in \\ t 
capillary tubes on t.lie left-hand side of the taps t x and t 9 ^as di>- 
placed by oxygen, and oxygen was then introduced into the tube 
A 2 by carefully opening tho tap air being at the same ti®» 
admitted through t 5 . The taps and t 0 were closed when the 
manometer m indicated a pressure slightly less than an atmosphere 

The tube A x Vas thus filled with ozonised oxygen at the pressure 
of half an atmosphere, whilst A a contained the same amount oi 
ozone, but approximately twice as much oxygen. 

The tubes having been filled, the taps t 2 and ( 8 were opener 1 ., 
and a rapid current of steam was passed through the steam jacket?, 
After one and a-lialf minutes (when the contents of the tubes bad 
attained the temperature of the steam), the taps U and f 3 to? 
closed. The differences of pressure registered by the manometers 
were noted at regular intervals. Curves were plotted, showing the 
relation between the increase of pressure in the tubes A x and L 
and the time. It sometimes happened that the total amounts « 
ozone contained in A x and A 3 respectively (as indicated by the total 
change of pressure) were not exactly equal. In such cases a simple 
correction was applied in order that the results might be strictly, 
comparable. 

Tho changes of pressure in cm. of sulphuric acid are plotted 
against the times, and the four pairs of curves thus obtained are 
shown in Fig. 3. The circles correspond to the changes oi 
pressure in the tube which contained ozonised oxygen at a 
pressure of half an atmosphere, and the crosses to changes oi 
pressure in the other tube which contained the same amount oi 
ozone per unit volume, but twice as much oxygen. The numbers 
attached to the curves indicate the order in which the experiments 
were performed. 

These results point decisively to the conclusion that variation is 
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fjje pressure of the oxygen mixed with ozone is unattended by 
appreciable alteration in the velocity of decomposition of the latter 
'„a‘ at 100° This conclusion does not appear to agree with the 
observations of previous investigators. 

& Jalin (Zeitsch. anorg. Chem., 1906, 48, 260) and Perman and 


Fro. 3. 



Tunc ■ 1 division = ^ hour. 


■reaves (Proc. Soy. f!oc., 1908, A, 80, 353) assert that the rate of 
“iromposition of ozone varies approximately inversely as the oxygen- 
Ir'fesun. If the reaction were reversible, this result might be 
:«-\pecti;d; but Permau and Greaves and others have conclusively 
tnionstratcd that at 100° it may bo regarded as irreversible.* 

Brae ’ iracr (&r-, 1908, 39, 910), have recently shown that ozone is 
1 WMU ‘lUMtities from oxygen at temperatures above 1300’. 

' ul - xcni. 7 „ 
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In order to explain liis results, J ahn has suggested that the dwom. 
position of ozone occurs in two stages, expressible by the equations- 

0 3 =0., + 0 (o) 

0 3 +0 = 20 2 (h) 

the first stage being rapid and reversible, whilst the second is sic 
These assumptions would require that the rate of decomposition of 
the ozone should be directly proportional to the square of the 
concentration of the ozone, and inversely proportional to the con- 
centration of the oxygen. Jalin’s experiments were carried out M 
127°, at which temperature the reaction is bimolecular, according 
to Warburg ( Sitzungsbcr . K. A had. II iss. Berlin, 1901, 48, lip, 
Perman and Greaves, on the other hand, consider that Jahn's 
hypothesis is not justifiable, and that the alleged effect of the 
oxygen is duo to variations in the gas film on the glass surface 
resulting from the changes in the oxygen-pressure. If, howeva, 
the decomposition occurs mainly in the body of the gas, as appears 
from the work of Clarke and one of us (Joe. cit .), the suggestion 
must for that reason alone be discarded. 


Influence of Aqueous Vapour on the Bate of Decomposition of 
Ozone, 

A second series of experiments was performed in order to 
investigate the influence of water vapour on the rate of decom- 
position of the gas— a subject of considerable interest, both os 
account of the diversity of the results obtained by previous workers 
and of its hearing on the general problem of the catalytic effect oi 
moisture on most simple chemical changes. 

The experiments were carried out as described above, except tlat 
both tubes were filled with ozonised oxygen at a pressure of a little 
less than an atmosphere, and that the gas which entered the tub 
A , was saturated with water vapour by its being passed through 
a small wash-bottle containing distilled water. To prevent any 
moisture being carried over into A ,, a tap was inserted on the left- 
hand side of the wash-bottle, which was shut off while .U was bein; 
filled. 

The eight curves obtained by plotting the results of four erpen 
ments are shown in Pig. 4. In experiments Ilia and II a, 
moist gas was contained in the tube which held the dry gas in d e 
two previous experiments. The crosses correspond to the chanp 
of pressure of the moist gas, and the circles to the change- d 
pressure of the gas dried by concentrated sulphuric acid- 

Andrews and Tait, and also Brodie, in their classical memoiis 
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ra „m\ recommend the use of carefully dried oxygen for the pre- 
naratio" of ozone by the silent discharge. 

Shcnstone and Cundall (Trans., 1887, 51, 610) showed that 
carefully dried oxygen can be easily converted into ozone— a fact 
which wag shortly afterwards confirmed by Baker (Trans., 1894, 
65. dll)- "’ho stated that “ ozone was formed as rapidly in oxygen 
fined with phosphorus pentoxide as it was in the same tubo when 
the oxygen had been dried only by sulphuric acid.” 

,\s a result of further investigations, Shcnstone (Trans., 1897, 
71. HI.) drew the remarkable conclusion that all previous’ states 


Ere. 4. 



ments on the subject were wrong. He observed that a high per- 
™tage of ozone is formed by the action of the silent discharge on 
oxygen saturated with water vapour, and that the ozone thus 
premnwl is remarkably stable. On partly drying the gas, the 
ta f of 020116 produced was considerably reduced, and the 
\Z | 0U “ d . t0 be sin S u lurly unstable. Oxygen which had been 
S'}’ dried was found to become ozonised exceedingly badly, 
and luvestl S a,tlons have failed to confirm Shenstone s work, 

to ill hSS sug S ested ttat Ws anomalous results may be due 

presence of oxides of nitrogen (formed by continuous action of 

7 r 2 
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the discharge from traces of nitrogen contained in the. oxyge^ 
which, as Andrews has shown, immediately destroy ozone. 

Thomson and Threlfall ( Proc . Roy. Soc., 1885, 40, 340) assert 
that ozono is produced when an electric spark is passed through 
very carefully dried oxygen. 

Warburg ( loc . cit.) maintains that at 100° the dry gas is j Ui ,(, 
as stable as the moist. 

Warburg and Leitliauser {Ann. PhysiJc, 1906, [lv], 20, 751) 
have, moreover, shown that the formation of ozone both in oxygen 
and in air is retarded by .the presence of moisture, tho retardation 
being greater in oxvgen than in air. 

Fischer and Mari ( Ber ., 1906, 29, 3631), working with a Kcrust 
filament, find that the first traces of moisture lessen the yield of 
ozone by catalytic action, whereas larger quantities of water vapour 
increase the yield of hydrogen peroxide at the expense of the ozone. 

Perman and Greaves (loc. cit.) claim to have shown that water 
vapour accelerates the decomposition of ozone, and that the effect 
is roughly proportional to the amount of water vapour present. 
They consider that the effect is due to the deposition of moisture on 
the surface of the glass, which causes the ozone to be more rapidly 
condensed. They point out that their results do not agree with 
those of Shenstone. 

Although in our experiments the ozone mixed with a considerable 
proportion of water vapour appears to decompose at a slightly 
greater rate than that which has been dried with sulphuric acid, 
the difference is so small that we are disposed to think that it ought 
to be attributed to the gradual removal of water vapour, adsorbed 
on the inner surface of tho glass, at the higher temperature, or to 
some similar cause. Wo are, at least, justified in concluding that 
at 100° a large difference in tho quantity of water vapour present 
with the ozone is not accompanied by any marked change in the 
velocity of decomposition. Our results agree with ^ those o 
Warburg, whose experiments were also conducted at 100 . 


Influence of Nitrogen, Carbon Dioxide, Carbon Monoxide, and 
Chlorine on the Rate of Decomposition of Ozone. 

The negative character of the results obtained with the first three 
gases is sufficient proof that no appreciable quantity of iwp® | 
capable of destroying the ozone was contained w them, n e 
case concentrated sulphuric acid was used to dry the gas. 
experiments were conducted as follows. 

A tube containing soda-lime was introduced between J 
holder and the ozone generator iu order to remove any 
dioxide from the oxygen. The tubes i, and were 
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ozonis'd oxygen at a pressure of half an atmosphere in the manner 
previously described. Oxygen was then admitted to one tube until 
a. pressure slightly less than an atmosphere was registered by the 
manometer. The gas of which t-ho elfect was being investigated 
llil5 then introduced into the other tube through T, or T s until the 
pressure in both tubes was the same. The rates of decomposition 
of the ozone in the two tubes were compared. Several experiments 
were performed, the gas under investigation being introduced into 
.j a nd .4, alternately. 

Fro. 5. 


Ill 



n the case of nitrogen, no effect on the velocity of decomposition 
was observed, while the experiments with carbon dioxide and carbon 
monoxide demonstrate that the influence, if any, of these gases is 
small, Chlorine, on the other hand, was found to decompose ozone 
m lapidly that it was quite impossible to make any trustworthy 
n.ca»uienient of the velocity of decomposition. 

ie six curves obtained by plotting the results of three experi- 

and nT* 1 n ^ 10 ^ en aiC S ^° Wn * n -*- 11 the experiments- II 

' ’ the n |trogen was contained in the tube which iu the 
C 10Us ex P er iment held ozonised oxygen only. The crosses 
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correspond to changes of pressure in the gas which contained 
nitrogen, and the circles to the changes of pressure in the other 
tube. 

The readings taken in the experiments with carbon dioxide I an j 
carbon monoxide II are plotted in the curves shown in Fig, 6. Xh 
circles correspond to changes of pressure in the tube which 
contained the ozonised oxygen only. 


I ; iG. 6. 



Shenstone and Evans (Trans., 1898, 73 , 246), -while investigating 
the influence of the silent discharge on atmospheric air. were 
surprised to find that as much as 98 per cent, of the oxygen 
contained in the air could be converted into ozone, the maximum 
yield of ozone obtained from pure oxygeu under the same cun 
ditions being only 13 6 per cent. A simitar observation was made 
by Brodie (Phil, Trans., 1874, 164 , 101) when he submitted car ben 
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.lioxidp to tie action of the same agency; the carbon dioxide was 
decomposed into carbon monoxide and oxygen, 85 per cent, of the 
(I'cveen being in the form of ozone. It was conceivable that these 
interesting and peculiar phenomena might arise from inhibitive 
ejects on the thermal decomposition of ozone of nitrogen and carbon 
dioxide respectively. The above experiments demonstrate that such 
an explanation is untenable, and that the phenomena in question 
mud be due to some obscure influence of the nitrogen on the one 
Panel, and the carbon dioxide or carbon monoxide on the other, on 
the cnergv of the discharge itself. 


Observations on the Order of the Change. 

In examining our results with a view to determining the order 
,-,f dm change, we have adopted a novel method. Instead of 
calculating the value of the constant for each observation on the 
assumption that the change is of a given order, we compare the 
amounts of ozone decomposed at given intervals of time with those 
calculated for changes of a specified order. This method of 
examining the results has the obvious advantage of enabling us to 
decide at a glance whether the departure of the experimental 
numbers from those calculated from any given set of assumptions 
a? to (lie nature of the change lie within the limits of experimental 
error, 

A curve of a given order is drawn through three points on the 
experimental curves, the points selected being the origin, and the 
points corresponding with the last observation, and an observation 
made when about half of the ozone xvas decomposed. The difference 
between the magnitudes of ordinates (amounts of ozone) of the 
experimental and calculated curve at different times are then 
tabulated. In the present case it was only necessary to compare 
the experimental curve with calculated curves drawn through if 
of the first and second order. It will be seen from the numbers 
given that the reaction is very nearly of the second order. Only 
the numbers obtained in those experiments in which large quantities 
ot dry ozone were decomposed, and in which readings were taken 
mr a considerable period of time are submitted to examination 
hclow. 
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Examination of the. Measurements Made in Experiment / r a .. 



Observed 
change of 

Calculated 
change of 
pressure, 

Difference : 

Observed 
change of 

Calculated 
change of 
pressure, 

Difli.in.flpf. 

Time. 

pressure. 

1st order. 

^=0-00648. 

pressure. 

2nd order. 

^2'0"09l4j 

2 

0*60 

036 

+ 0 24 

0-60 

0-48 

+ 0‘12* 

r 

1*30 

0-91 

+0-39 

1 30 

1-16 

+ 0-U 

10 

1*90 

1-68 

+0-22 

1-90 

2-13 

~0">3 

16 

2-95 

2-57 

+ 0-38 

2-95 

3-11 

-0-13 

0 

58 

7-00 

7-00 

0 

7-00 

7-00 

97 

8*50 

9-26 

+ 0-71 

850 

8-65 

+040 

178 

10-30 

1 1 "26 

+ 0-96 

10-30 

10-07 

- 0-23 

288 

10-95 

11-76 

+ 0'81 

10-95 

1093 

-0-0-2 

298 

11-40 

11-97 

+ 0-57 

11-40 

11-34 

- o-oo 

397 

11-85 , 

12-08 

+ 0’23 

11-85 

11-78 

-0 07 

508 

12-10 

12 10 

0 

12-10 

12-10 

0 


Sum 

of differences = +4-51 

Sum 

of differences- -0 '<1 


The calculated curves arc drawn through the origin, the point 
(58, 7 00), and the point (508, 12 10). If the difference between 
the ordinates of the calculated and experimental curves indicates 
that the order of the reaction is of a higher value than that, 
corresponding with the calculated curve, a plus sign is attached to 
it, a minus sign having the reverse significance. 

It will be evident on inspection of the above numbers that tie 
reaction differs hut slightly from one of the second order, 


Examination of the Muisurancnts made in Experiment Ilh. (.1,.) 

In this experiment the rate of change approximates still more 
closely to a reaction of the second order. 



Observed 
change of 

Calculated 
change of 
pressure, 

Difference : 

Observed 
change of 

Calculated 
change of 
pressure, ! 

Differi'in.*: 

Time. 

pressure. 

1st order. 

l\ -0-00624. 

pressure. 

2nd order, k 

n-ooom. 

1 

0-25 

0-17 

+ 008 

0"2;> 

0-23 

•1002 

3 

0*75 

0-50 

+ 0-25 

0‘75 

0-69 

4 0 '00 

6 

1-55 

0 95 

+ 0-60 

1 -55 

1-30 

4 <i "25 
10-09 

9 

1-95 

1*1 4 

-t- 0-51 

1’95 

1-86 

12 

2-40 

1-88 

i 0 52 

2-40 

*2-36 

+004 

-fl-10 

18 

3-15 

2-69 

+ 046 

3-15 

3-25 

24 

3-85 

3-26 

+ 0 59 

3 85 

4-00 

0*15 

30 

4-50 

4-15 

+ 0 "35 

4-50 

4 64 

- 0-14 

51 

fi-10 

6-16 

-0-06 

6-10 

6 "35 

6-85 

— 0 2? 

60 

6-85 

6 -85 

o-oo 

6-85 

0 00 

75 

7-50 

7-82 

+0-32 

7 '50 

7-60 

4 010 

105 

8-60 

9-24 

+ 0 64 

8 60 

8'61 

40'01 

40-04 

-006 

129 

9-15 

io-oo 

+ 0-85 

9-15 

9-19 

156 

9 "75 

10-60 

+ 0-85 

9-75 

9-69 

276 

11 00 

11 63 

+ 0-63 

11 00 

10-92 

■ o ■«> 

j- 0 -03 

381 

11-40 

11-81 

+ 0-41 

11-40 

11-43 

--0-04 

QOO 

489 

11-80 

11-85 

+ 0 0 o 

11-80 

11 *76 

531 

11-85 

11-85 

0 00 

11-85 

11 ’85 



Sum of differences 

= [7-06 

Sum of differences 

= -0-1S 
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In the other experiments, in which the initial percentage of ozone 
],.es or the period during which observations were made 
orts‘1 the 01 'd er °f c hange falls to a greater extent below tho 
V , m( ] AH the experiments are conclusive in demonstrating, 
ii)«wr. that if the order of the change can be represented by an 
micm al ordinal number, that number is the second. 

S|h LR.UISE Jenkins Laboratories, 

Jescb College, Oxford. 


V — The Colour Changes of Methyl -Orange and 
Methyl-Red in Acid Solution. 

By Heniiy Thomas Tizakd. 

]t is well known that the colour of an indicator in solution depends, 
within certain limits, on the concentration of the hydrogen ion (or 
hvdroxvl ion) in the solution. These limits, which vary greatly 
with the nature of the indicator, have been determined for a large 
number of indicators by Fels ( Zcitsch . Eteldroehem., 1904, 10 , 208) 
and Salessky (ibid., p. 205), and a knowledge of them enables us to 
choose, for any given volumetric operation, the indicator that will 
rive the best results. Conversely, by testing a solution with a 
huge number of indicators, we can arrive at an estimate of the 
c-uiH’cntrat ion of hydrogen ions in it. Friedenthal ( Zrilsch . 
t'J‘ iiotrlit m.. 1904, 10 . 114) and Salrn (Zt ifarfi. phi/sikal. Chew., 
IM, 57, 471) have measured in this way the degree of dissociation 
ni weak acids and weak bases, and have obtained results agreeing 
often to within a few per cent, of those obtained by conductivity 
measurements ; but it can hardly lie seriously proposed to supersede 
the latter, more accurate, although more laborious, method by tho 
former, except, when the acid or base under investigation is extremely 
weak. On the. other hand, the determination of the degree of 
hydrolysis of salts in aqueous solution is often both laborious and 
at the same time subject, to large percentage errors; a simple 
calorimetric method would therefore be of considerable importance, 
provided that it could he made as accurate as, or more so than, the 
methods usually employed. FriedenthaTs method cannot he con- 
sidered accurate enough for this purpose; the difficulty of judging 
colours without employing a suitable apparatus is very great, and, 
moreover, it. is impossible to keep weakly acidic standard solutions 
m indicators (for comparison) unchanged for any length of time. 
1 ' s ^ ar ' 1e tter to determine once and for all the relation between 
' ' l’ 1 1 ' "■ our and the concentration of the hydrogen ion. 
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For this purpose only those indicators can be used that are either 
colourless in one form, or exist in two coloured forms which are 
practically alike in tint and only differ in depth of colour. p or ^ 
practical purposes, methyl-orange sufficiently fulfils the latter cnn. 
dition; the complete change of colour of this indicator from alkaline 
to strongly acid solutions can lie followed by matching it against 
a suitable standard solution in a tintometer. X have therefore 
examined this change of colour with as great care and accuracy 
as possible, and have applied the results obtained to the deter- 
mination of the hydrolysis of aniline salts at different dilutions 
(see following paper). Veley, in a series of papers (, Zeitscl, . 

Chem., 1906, 57. 147; Trans., 1907, and following years), has to 
a large extent opened up the field in this direction , but lie worked 
only with extremely dilute solutions, where the total colour 
change is small, and the error of observation relatively large. 
Further, he based all his conclusions on empirical relations, whirl 
can be only approximately true. For these and other reasons, 
which will be mentioned later, his results ca-n only be considered 
qualitative. 

Theory of the Colour Change. 

The simplest theory of the colour changes of an indicator is that 
of Ostwald. According to this, the ions of an indicator have a 
different colour from that of the undissociated molecule. For 
example, the imdissoeiated molecule, NMe 2 - C c II 4 - N.N'C(;H 4 -SO s H. 
is red, whilst the ion, NMe 2 -C,,H 4 -N:N-C l; H 4 -SO,/, is light yellow. 
It lias recently been proved in'many cases, and is probably true in 
all, that this change in ionisation is accompanied by a change in 
the chemical structure of the molecule. According to Hewitt, tie 
undissociated molecule of methyl-orange mainly consists of an 
internal compound, 

C,H 4 -NH-N:C f H 4 :NMe 2 

HO. <> ’ 

to which the deep red colour is due. From this point of view 
indicators are pseudo-acids, the pseudo-acidic form being always in 
equilibrium with the true acidic form, from which the ions art 
directly derived. It must, however, be emphasised that these con- 
siderations make no difference whatever to the theoretical treatment 
from the ionic point of view; for if the undissociated acid exists n 
solution in two or even more forms, these must always be P--' '' 
in strictly constant ratios, and hence, for all practical purposes, t a 
acid behaves as if it existed in only one form. This will be assume 
to he true for the sake of clearness in the following considerations- 
hut it must be understood that the results obtained have no l )Cal111 : 
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t {,e qitesti° n as to what particular form of the undissociated 
",'eciih’ the deep red colour is due. 

' \ow let the molecular colour of the ion be taken as unity, and 
. 0 j the undissociated acid be equal to c v By this we mean 
j{ the colour of a solution containing completely dissociated 
..hvl-nramre is balanced by a height “ h ” of a standard solution 
’ tintometer, the colour of the same solution when excess of acid 
-irocliloric) is added, that is, when the indicator is entirely in 
|l c undissociated form, will be balanced by a height=Cj x h. 

the molecular colour of a solution containing methyl- 
. n)l , c pa it 1 v in the undissociated form, and partly in the form of 
will he somewhere between c, and 1. Let y equal the fraction 
irfeociated. and therefore (1-y) the fraction dissociated. The 
n, locular colour of the solution is then obviously given by the 
Uiaiien : 

C = Cjjt + (1 - y) (1). 

further, if K a is the dissociation constant of the indicator acid, 
■ t have by Ostwald’s law : 

Kay = (1 - y) X cone. H' .... (2), 
Eliminating y from (1) and (2), we have: 

cone. H' » A'„- 1 (3), 

c, - C 

Hence, if we know K (t and c h the relation between the molecular 
iilour of a solution and the concentration of hydrogen ions it 
jiitains is completely determined. K n and Cj can be determined 
y measuring the colour of solutions containing varying quantities 
f hydrochloric acid. 

When jy = l/2, that is, when the indicator acid is oO per cent. 
i«onated, the molecular colour: 



hat is. is just midway between the two extreme colours. 

Further, equation (2) becomes: 

K a — cone. H\ 

; 15 a solution, therefore, the colour of which is just midway 
iei ween the two extreme colours, the concentration of the hydrogen 
h '• ef l lla l to the dissociation constant of the indicator acid. 

has determined in this way the dissociation constant 

I ' 1 huge miiiiber of indicators. He measured the. concentration of 
luhogen ions by means of a hydrogen electrode. The method 
advantage when the two extreme colours of an indicator differ 
Ku ' } ^ llct! only one solution can be conveniently examined, 
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the results are probably not very accurate, although o[ th ( , ; 
order of magnitude. 

Now tliere is another point with regard to methyl-oran« 
allied indicators which has not been taken into account in the ah ^ 
considerations. All these compounds contain a substituted 
group, and arc therefore amphoteric electrolytes. Hence in 
acid solution the basic ion, for example, 


NH Me.-Cfll.-N :n-C„H 4 - SO s H, 

may he present, as well as the undissociated molecules. T 0 p 
basic ion we must assign a molecular colour, say c 2 , and its ore ‘‘ 
to any considerable extent would greatly affect conclusions dr- * 
from colour measurements. Lunden has, in fact, criticised Ye!t 
results adversely from this point of view, hut, as will bo udj 
later, the basic dissociation constant Ah, of iuothyl-orango is M 
small that no appreciable quantity of the HNMe.B ion is f orriB j 
even in .4 /20-hydrochloric acid. On the other hand, that of met] lr ' 
red (which differs from methyl-orange in having an ortho-carbc®] 
instead of a para-su I phonic group) is larger, and in consequence 
find that the basic properties of this indicator have a considerable 
influence on the colour in solutions which are greater tlu> 
.4/5000 with respect to hydrogen ions. 

If we consider solutions which contain only the basic ion and til 
undissociatcd acid, and if the fraction of the former present is >/ 
and therefore that of the latter is (1 then as before: 

C = c 2 i/+ Cj(l -y‘) (1«), 

Also, OstwalcTs law gives: 

K(,(l - y) = y x cone. OH'. 


Since 


cone. Oil' = ^ 

cone. H‘ 


(K w - dissociation constant of water), the last equation becomes: 

V* V — (1 - y) x cone. H’ .... (2a), 

These two equations are precisely similar in form to equations (T 
and (2), and it is evident that we cannot decide at once, withon 
further evidence, whether the “ dissociation constant,” fowl 

color imetrically, of an amphoteric indicator is really K a or ■*. 

This is especially true when the dissociation constant is found o' 
Salm’s method. When the whole course of the colour curve n 
examined, it is generally possible to see at a glance whether b" 
change of colour must be attributed to the presence of three coloured 
molecules (basic ion, undissociatcd molecule, acid ion) in the ® lU ' 
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til'll. M 


only t w0 (compare the curves for methyl-red and methyl- 
Experimentae. 


Xo test these equations, and to determine the values of K„ and 
the depth of colour of methyl orange solutions of known 
ren L, th in presence of hydrochloric acid ranging from N J'20- to 
, . 'nfl 1 has been investigated. The apparatus employed was 
. ponn&n tintometer, used as described, for example, by Sidgwick 
’.[ xizanl (Trans., 1908, 93 , 188). The standard used for com- 
iri- 0,1 was a f aintl y ““id solution of methyl orange. It was, of 
^ unnecessary to know its exact strength, as it was compared 
j we anv series of measurements against a neutral solution of 
utlivl'-orange of known strength. The colours were all referred 
tliis dilution as unit. Veley (Joe. eil.) found it impossible to 
n«Mire the depth of colour of a strongly acid (red) solution of 
m-tlivl-orange by comparing it to the same standard that he used 
n hi s colour measurements with weakly acidic (orange) solutions, 
found comparatively little difficulty in doing so; the difference 
Dav to partly due to Hie fact that whilst Veley used daylight as 
lis illuminant, I used the yellow light from a 50 c.p. electric 
amp (carbon filament). 

All (lie solutions used were made up carefully by weight with 
iiniihidivitv water. They were filleted to remove dust as far as 
lossililr. and kept in steamed-out Jena-glass flasks. 

h was found impossible to prepare a clear solution of metkyl- 
iraiire with a concentration greater than jV/ 1000. In fact, solu- 

E 'inns of this strength were slightly turbid, but immediately cleared 
n dilution. The effect of dilution is to cause a slight decrease in 
lulicular colour, as the following measurements show. 

[ Ten c.c. of a neutral solution, .V, 2000, were taken and diluted in 
pe tintometer tube. 


10 c.c. iT/2000 solution 

„ „ „ + 10 e.e. H.,0 

>, „ „ +20 c.c. HoQ 

»> i) ,, +60 c.c. H„0 

i) n ,, +a few drops 

A'/lO-alkali 


for methyl- 

Height of 

orange. 

lidlaneiim column, 

2000 

40> 

4000 

4*3 

sooo 

4-0 

20,000 

4-0 

20,000 

4 0 


1 lus decrease in colour may be due to increasing dissociation; 

presence of even a small quantity of undissociated salt may 
IU * a considerable effect on tlie colour. In the experiments ■with 
dj oehlorie acid, the methyl-orange was used at a dilution of 
= -0,000, high cnougli to avoid complications of this kind. The 
it colour measurement is important. Methyl-orange is a sodium 
if its corresponding acid were very weak, the salt would be 
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considerably hydrolysed at high dilutions. This means that t; 
solution would contain undissociated acid, which is of a m , J( 
deeper colour than its ions. Addition of alkali would, in this cail 
diminish the colour by destroying hydrolysis. As a matter 0 f 
no such effect is observed, and this is strong evidence that t! 
acid of methyl-orange cannot be very weak; on the contrary, 
must be considerably stronger than acetic acid. We should tbtr 
fore expect its basic dissociation constant, Ah,, to be corresponding 
small. These conclusions are confirmed by the colour measure^ 
with hydrochloric acid. The latter measurements were carried <v 
in the following way. Ten to 50 c.c. of an A / 10, 000-solution i 
methyl-orange were placed in the tintometer tube, a suitab 
quantity of a standard solution of hydrochloric acid added, ai 
then water added up to twice the original volume of methyl-o ta? 
The concentration of the latter was then .V/20,000. That, of t] 
hydrochloric acid varied from A /20 to A / 100,000; or, if we dens 
the ratio (mols. HC1) 4- (mols. methyl-orange) by “a," "a” van , 
from 20,000 -4 100,000 -0'2 to 20,0004-20^1000. 

If the height of the balancing column is li', and the Iteig 
required to balance the same amount of methyl-orange in neiiti 
solution is h, then the molecular colour of the acid solution 
given by: 



that of the neutral solution being taken as unity. 

Three series of measurements were taken on different days, a 
with entirely fresh solutions. The temperature was 25°. 1 
greatest deviation iu the molecular colour found for any particu. 
Strength of solution was 5 per cent., the usual error being 2 
3 per cent. It was found impossible to reduce the error consist™- , 
beyond this point. 

The curve for metliyl-orange is drawn by plotting molecma: 
colour against concentration of hydrogen ions, the latter being 
expressed in inverse powers of 10. There is very little change ic 
colour between H* concentrations of 10- 7 (neutral solution) 
10' 5 ; after this point Ihe rise in colour is rapid— the middle pa., 
of the curve being practically a straight line until a maximum . . 
reached somewhere about the point cone. II —10 > the coo 
rising about 5 per cent, in more concentrated solutions. - 
obvious from the curve that, these changes can be explained tt « 
assume the presence of two coloured substances iu tne 
These must evidently be the anion and the undissociated au , - 
equations (1) and (2), or (3) may therefore be applied. 

The concentral ion of hydrogen ions in the solutions exa i 
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! ivi'Vii’ by 110 means the same as tint of the hydrochloric acid 
",jj (l .- A'cley assumed, since the undissociated indicator acid 
j ie dilution is formed by a combination of part of the anion of 
; h ja j (: ,vith hydrogen ions derived from the added hydrochloric 
( ; In other words, the concentration of hydrogen ion in the 
olution is not a/V, where V is the dilution of methyl-orange, but 
a - y 

V ’ 

I j ])( , (])(; fraction present in the form of undissociated indicator 

acid. 

This correction is of considerable importance, especially at the 



stveme dilutions with which Veley worked, and the fact that he 
lid not take it into account may possibly explain some of his 

■noinalous conclusions. 

Equation (2) may therefore be written in the form : 

K a .V.y = (1 -y)(a -y), 

'In-re f - 20,000. 

from the results, the mean values for E a and c 1 are found to be: 

K „ = 4-25 v 10-1 ( at 25°). 

«! = 18 - 8 . 

The agreement between calculated and observed values is shown 
11 following table: 
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mols. HC1 

(t— 

mola. indicator 

COBO ‘ H ’ = 2d,000‘ 

y- 

Colour 

(calc.). 

Colour 
(ot-a.) . 

o-o 

10-7* 

o-oo 

(1-00) 

d 

00 1 

0‘2 

10-**# 

0 021 

1*37 

1 

os 

63 

0-4 

10-4*7* 

0-041 

1-73 

1 

0 6 

10 - 4 568 

0-060 

2 07 

•) 

04 

0-8 

10-4 443 

0-078 

' 2-39 

■> 

3y 

1*0 

10-4344 

0 096 

2-71 

2- 

05 

2-0 

10-44140 

0-177 

4-15 

4- 

IS 

5-0 

10-34134 

0-353 

7-28 

;■ 

'48 

io-o 

10-3324 

0-627 

10-4 

10 

7 

150 

10—3144 

0-63 

12-2 

12 

0 

25-0 

10-2-inti 

0-74 

14-2 

li 

4 

50 0 


0-85 

16-1 

16 

3 

100-0 

10 -2-303 

0-92 

17-4 

17 

3 

1000-0 

IQ- 1-300 0-99 

* Neutral point. 

18-6 

18 

3 

Salm found K n 

= 4‘G x 10- 4 as a mean of several values ranrinu 

^ 5 


from 4‘0 to 5'5. 

The greatest deviation between tlie observed molecular colours 
and those calculated by means of the above equations is 3 per 
cent. It appears therefore that there is no appreciable quantity o! 
the positive ion NlTe.R formed even when the concentration of tie 
hydrogen ion is as high as .V/ 20, for it is unlikely that the colour 
of this ion is the same as that of the undissociated molecule. In 
the parallel case of methyl red, it is distinctly lower, as will kt 
shown later. If we assume that not more than 1 per cent, of 
tho methyl-orange is present in the form of the basic ion when tie 
concentration of the hydrogen ion m the solution is lO" 2 , we can 
deduce an upper limit for tho basic dissociation constant from 
equation (‘2a), which gives : 

-if x 0 01 - 0-99 xlO-' 3 , 

K, t 


or Kb= K w = \^ xi (at 25°). 

l( b is therefore probably < 10~ 14 . 

When a is greater than 1, the increase in colour is approximately 
proportional to the increase in the amount of hydrochloric acid 
in the solution. Thus, with each successive 0‘2 molecule, tie 
increase in colour (calculated) is 0'37, 0'36, 0'34, 0 32, 0 32. 13 

agrees with the observations of Veley, who found that by plotting 
increase in colour against concentration of acid added, a s raig 
line was obtained. The relation is, however, evidently only 

approximately true. , 

At the theoretical neutral point the concentration ot i) „ 
ions is 10“ 7 . Since methyl-orange does not appreciably lig iteii m 
colour below a concentration of IF = 10-*, it must be consider** 
bad indicator for accurate volumetric analysis, apart from w ■ 
that, since the change of colour takes place only gradua y, 1 1 
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.IlfTcuIt to get a sharp end-point. On the other hand, the closeness 
,|{ the results obtained with those required by the simple theory 
expressed by equations (1) and (2) shows that methyl-orange is a 
vf ,v good indicator to use for the quantitative colorimetric 
estimation of the concentration of hydrogen ions between 10~ s and 
10 - 5 , that is, between iV/1000 and xV/100,000. 

Substituting the values found for K a and <q in (3), we get for 
the relation between concentration of hydrogen ions and molecular 
colour of melhyl-orange the expression: 

cone. H* — 4-25 x [ 0 1 ^ 

' 18-8 


Methyl-red. 

Iu order to throw further light on the colour changes of indicators 
uhicli aro amphoteric electrolytes, a series of similar colour measure- 
ments were made with methyl-red, an indicator discovered by Rupp 
ami Loose (Her., 1908, 41, 3905). Its constitution is expressed by 
the formula: 

NMe 2 -C (1 H 4 -N:N-C c Hj-CO.,H (»). 

The method of preparation given bv these authors is not satisfac- 
tory, only small yields being obtainable. The following method is 
recommended by Mr. T. F. Wimnill, who kindly supplied me with 
the indicator in the first place. 

Five grains of anthranilic acid arc dissolved in 150 c.c. of water 
arid 15 c.c. of concentrated hydrochloric acid. To this, 2’5 grams 
of solid sodium nitrite are added, and the solution kept for half 
an hour. It is then poured into a solution of 4 65 grams of 
ilimethylaniline in a mixture of 5 c.c. of concentrated hydrochloric 
sold and 50 c.c. of water. Fifty grams of sodium acetate are 
added. On warming to 40°. the red product quickly separates, 
lint the reaction does not appear to be complete for about three 
hours. The substance is then collected, and can be crystallised 
from glacial acetic acid. The yield is almost quantitative. 

Methyl-red is very insoluble in water ; its saturated solution at the 
oiduary temperature is only about X / 100,000. Since it contains a 
OH loxyl instead of a sulphome group, we should expect it to be a 
Water acid than methyl-orange, and a correspondingly stronger 
, accor ,? ance with ‘his, methyl-red is easily soluble both in 
,, S 111 111 alkalis. Its alkali salts are surprisingly soluble; the 
L h T* Salt can onl F be obtained by evaporating an alcoholic 
et i 0a , lyness ’ sinee fk * s soluble to a considerable extent in 
? 6 1 I uesceut m air. Since the sodium salt of helianthiu 

LJ,™? “ somew bat insoluble iu water, the difference in 
w-uauoar is striking. 

y 0L xuvir 

7 z 
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The pure potassium salt appears to dissolve completely in « wrv 
small quantity of water, forming a very deep red joluti,*; 
diluting further, the acid separates out. The hydrolysis appear, 
to he excessive if we accept the value for the dissociation constant 
of the acid (10' 5 ), found from the colour measurements, hut s i oc , 
the solubility of the acid is so small, the appearance may he decep. 
five It would probably be interesting to investigate further tic. 
behaviour of the alkaline salts of this indicator, hut tins does not 
come within the scope of the present paper. 

Since a clear neutral solution of the salt could not be obtained, 
the saturated solution of the acid was used in the colour measure. 
ra ents Its strength was found approximately in the following way. 
A known quantity of the potassium salt was dissolved m a slight 
excess of alkali, so as to male- an A /1000-solution; 10 c.c. of tins 
were then diluted to 1 litre. This A /100,000-solution contort, 
of course, a slight, but only a slight, excess of alkali. Ten ec w* 
placed in the tintometer tube, the same volume of A /1000-lijdro- 
chloric acid added, and the colour was measured Ten c c. of tk 
saturated solution of the acid + 10 c.c. of A /1000-hydrochlonc acid 
were then measured in the same way. It makes no difference if 
the concentration of hydrogen ions in this solution was slightly 
greater than that in the salt solution, for, as will lie shown later, 
the molecular colour is at a maximum at this point, and does net 
change appreciably between H' concentrations ot A /oOOO and 

iV/2000 (see the curve for methyl-red). 

Since the depth of colour of the two solutions was approximate,;- 
the same, the strength of the acid solution was taken to he roughly 
the same as that of the salt solution, namely, A/ 100,000 The 
saturated solution was usually diluted in the tube up to about four 

times its original volume. , , 

It has already been pointed out in d.scussing the results mu 
methyl-orange, that the concentration of the hydrogen ions in i 
very dilute solution of hydrochloric acid containing an md.ca r ; 
is not the same as that of the hydrochloric acid itself, hu ■ £ 
or greater, as the case may be. In order to allow proper y for to. 
we must, of course, know exactly the quantity of mdica P - 
The uncertainty of the actual dilution of the mcthyl- <d 
makes, therefore, experiments with hydrochloric acid unr . 
when the concentration of the latter falls below a cer ■ 

For this reason, the most dilute solution of hydroc oricac ^ 
was abont, A / 30,000. and the concentration of the hydrog 
this and more concentrated solutions was taken to e _ e , 
that of the hydrochloric acid present. The remarndw ^ 
curve was determined by measuring the colour in s 



AND METHYI.-RED IN ACID SOLUTION. 


2-1-87 


vlium at’pffcte .containing varying amounts of acetic acid. Tlio 
neeiitration of the sodium acetate was *Y/500; that of the 
Lvdro'-’cn ions, when a certain amount of acetic acid, equal to n 
‘. ir < that of the sodium acetate, is added, may then be easily 
ilculated by means of Ostwald's law, the dissociation constant of 
\ >J ' 0 at 18° (the temperature of measurement) being taken 
asVc'xlO" 5 . Hence: 

1*8 x 10 -5 x cone. HA =conc. K' x cone. H\ 

we may assume the sodium acetate to be completely dis- 

suriated. the equation becomes: 

cone. H' = 18 x 10 _r ’ x . 

IS a A 

= n x 1'8 x 10 -5. 

Succ the amounts of acetic acid and sodium acetate in the 
solution are always large compared to that of the indicator, the 
correction that must be made when strong acids, such as hydrochloric 
acid, are used is unnecessary. 

Tlu colour curve obtained in this way is shown on p. 2483. 
The lower part of the curve is similar to that of methyl-orange, 
at the colour falls again when the concentration of hydrogen ions 
sweater than .V/2000 or thereabouts. We must therefore assume 
hat Uvo changes take place : 

I. HMe. r . . COO' + H - — NMe 2 . . . 00,H. 

II. NMe,. . . C’O.H + H' — SH.Mcq, . . CO,H. 

The colours of the acid ion, undissociated molecule, and basic ion 
ire taken, as before, as 1, c„ and c» respectively. Since the 
■iuximuni is very flat, the first change must be nearly complete 
wore the second begins. Disregarding the latter for the present, 
i lien, we may apply the equations: 

C' = Ctf + il-y), 

A" a y= (1 -y) x cone. II', 

to the lower part of the curve, the concentration of hydrogen ions 
iMflg calculated in the ways already indicated. For the mean 
values of A* and c 1} we find : 

K' a — I *05 x 10’ 5 . 
c x = 276. 

^ h-mperature was in this case 18°. 

following table contains the results so obtained : 


7 z 2 
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Molecular Colour of Methyl-red. 

1 . — Experiments with Mixtures of Sodium A cetate and Acetic Add 


* NaA* 

Cone. II’. 

Colour (obs.). 

Colour (eak:.), 

o-o 


1-10 

1-02 

0-005 

10 -rcuo 

1-20 

1’22 

001 

10-o-7*5 

1*46 

1 '4fi 

0-03 

10- ,i - w 

2*24 

2' 30 

0-05 

10- 

3*00 

3*10 

0-07 

10-5-ytxt 

3 -08 

3-84 

o-i 

IQ-5745 

4 8t» 

4-8.S 

013 

io- 312,1 

5*8ti 

5-84 

0 2 

1Q-V444 

7'S4 

7'7S 

0 3 

10’ 5 ' aK? 

10-2 

10-2 

0-4 

10 m 

12-2 

11-8 

0*6 

10 S1h;7 

1-1-8 

14-5 

1-2 

10 4lW 

ISO 

18 9 

2-4 

10 4 -w. 

22-0 

22-4 

5-0 

10- *•"*<•> 

25"2 

24'8 

2. — Experiments with Hydrochloric Acid 

up to N/2000. 

Uhci. 

(.’one. J!', 

Colour (obs.). 

Colour' '(caK*. t 

31,000 

lO- 4 *'* 

19-9 

21 0 

21,000 

10— 4;, ~ 

22-3 

22-8 

11.000 

10— 4 " 41 

21 '9 

24 8 

9000 

10-XIW 

25 *4 

255 

[5000 


25 6 

20 2] 

[2000 


25 ‘6 

27 Oj 


The observed and calculated values closely agree; in particular 
the two series of measurements agree well where they ‘overlap, The 
last colour measurement (in A / 2000-hydrochlorie acid) is consider- 
ably below the calculated value ; this is due to the formation of 
the basic ion. In still higher concentrations of hydrogen iocs, the 
colour sinks further, until it again becomes practically constant 
whhn cone. H* is greater than A/2 0. Equations (la) and (2s) 
apply to this case. If we assume that no acid dissociation takes 
place, we get: 

C=y 2 c 2 +(\-y 2 )c lf 

where y 2 is the fraction of the indicator present in the basic form, 
and c 2 is the molecular colour of the basic ion ; c 1 has already been 
found to be 27*6. 

Also, if K i, is the basic dissociation constant of the indicator: 

-jr 'Ji = 0 -y s ) conc ' H '- 
From the colour measurements, we find: 

X = 20 x 10" 3 . 

Aft 

c, = 18-6. 
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yolttulfir Colour of Methyl-red in Solutions of Hydrochloric Acid 
greater than N/5000. 


Y n _ 

Cone. H*. 

Colour (obs. ). 

Colour (calc.). 

2 

] 0 -0-3 

18-4 

18*6 

10 

10-™ 

18*8 

18-8 

•20 

10 - 1-3 

18 *S 

18-9 

30 

! 0 - 1-5 

18-9 

19-1 

•to 

10-1-6(1 

19*2 

] 9'2 

100 

10-*-oo 

19-9 

WO 

210 

10 -*:W2 

21*6 

21-4 

410 


23*0 

22 6 

1000 

10-*™ 

24*8 

24-6 

[2000 

10-AM 

25 6 

25 - 8 ] 

(5000 

IQ-fW 

25 0 

267 ] 


The dilutions V m , = 2000 and 5000 require further consideration ; 
it is evident that the molecular colours at and between these 
dilutions cannot strictly be calculated on either of the assumptions : 
(l) that no basic ion is present, (2) that no acid ion is present. 
Both these ions as well as the undissociated molecule must be present 
to an appreciable extent. By using the dissociation constants given 
above, we can calculate the amount of these ions present, and thus 
arrive at the following results : 

Acid ion. Undies, mol. Basic ion. 

JVl. !/. !/-. Col. (calc.). Col. (obi.). 

»009 0 015 0'788 0 1f'7 25 4 25'6 

5(100 0'045 0-S68 0 087 25-6 25-6 


Hence the whole course of the colour curve is satisfactorily 
(•counted for. 

Since 4f lc = 0'6 x 10 14 at 18°, 


K h " = 3 x lCT 12 

2 x 10" s 


It must not, of course, be assumed that the colours of methyl- 
range and methyl-red are the same in equivalent alkaline solution, 
localise the molecular colours of both the acid ions have been taken 
5 unity. As a matter of interest, however, it may he mentioned 
hat, as far as could be judged, the difference between the two 
lepths of colour of the two acid ions is but small. 

As an indicator methyl-red is greatly superior to methyl-orange, 
is the colour curves show. The visible change, red to yellow, takes 
dace between 10~ 5 * 7 and 10~ 7 , that is, between H* concentrations 
O / ‘200,000 and NJ 10,000,000. Not only therefore is the end- 
point veiy much sharper than when methyl-orange is used, but the 
neutral point so found is very much nearer the theoretical neutral 
point. Methyl-red is, in fact, an extremely sensitive indicator, and 
should come into extended use; it is especially valuable for the 
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exact titration of moderately weak bases (such as ammonia) by 
strong acids. 

As a means for measuring colorimetrically the concentration „f 
hydrogen ions in a solution, methyl-red would probably be fouiui 
valuable when such concentration lies between 10~ 5 and 10". 
Methyl-orange cannot be used when eonc. H' is greater than 10- ;. 
If methyl-red is used for this purpose, it would be advisable to refer 
all molecular colours to the maximum colour found when cone, ]p 
lies between A/2000 and A/5000; this maximum colour can l* 
measured very accurately, whilst the extreme yellow colour of (l !e 
ion is somewhat difficult to measure. Taking the maximum colour 
as 25'6, the theoretical colour of the undissociated molecule is 2r«, 
and the relation between concentration of hydrogen ions (between 
10- 4 ' 5 and 10- 6 B , say) and the molecular colour of the solution 
can be expresed by the equation : 

105 x 10 -;, (C - 1 ) 
conc.H = tt Til C • 

Sum muri/. 

The depths of colour of methvl-orangc and methyl-red in solutions 
of varying concentrations of hydrogen ions have been measured. 

From the results, the following constants have been deduced: 


Methvl-orangc (at 25°): 

SMc s -C r ,H J -X:X-C 4 II 4 -S 0 3 H .. 
Methyl-rod (at 18’) : 

SMc,-C,H 4 -K:S-C,Hi*CO s H («) 


K„. 


4 ’25 x 10 -4 


K, r 

<10 '> 
3:< W-'< 


1-05x10- 

The value of methyl-red as an indicator is discussed. 
Expressions are giveu connecting the depths of colour of methyl- 
orange and methyl-red solutions with the concentrations of hydrogen 
ion in the solutions. 

Dayy-Faraday Lauohatouy, 

Royai, Institution. 


CCI'/Vl. Th<‘ Ilytlrdygits of Aniline Sails ilw»fd 

Color uw'tricalhj. 

By Henry Thomas Tizarh. 

In the preceding paper it was shown that the concentration of 
hydrogen ions in a solution of methyl-orange, the molecular coour 
which is C y is given by l he equations: 

C = 18'Sy + (l - y) j' 1 

4-25 X 10- 4 i/ = (1 - y) x Cone. H' 



ANILINE SALTS MEASURED C0L0R1METRI CA LLY. 2491 


w l, cr e 1J denotes the fraction of methyl-orange present in the form 
0 f undissociated indicator acid. 

These equations have now been used to determine colorimetrically 
the degree of hydrolysis of aniline salts. 

. A inline Hydrochloride . 

Aniline hydrochloride was prepared by mixing equivalent 
quantifies of pure concentrated hydrochloric acid and aniline, 
which was purilied in the way recommended by Hantzsch and 
Kreese (Her., 1894, 27, 2966). The salt was recrystallised from 
water slightly acidified with hydrochloric acid. The colour measure- 
ments were made in exactly the same way as that described in the 
preceding paper. The temperature of observation was 25°. One of 
the chief objections to the measurement of hydrolysis by colorimetric 
observations seems to be the difficulty of keeping the temperature 
constant. It was found best to keep the solutions until just before 
use in a thermostat at the required temperature, and then to 
transfer the requisite amount quickly to the tintometer tube. 
Since with a certain amount of practice accurate colour measure- 
ments can be made very rapidly, the temperature alters only slightly 
timing the actual experiment. In the experiments communicated 
in this paper, it certainly did not vary sufficiently to affect the 
colour outside the unavoidable error of observation. 

The dilutions examined ranged from 1/20- to 1/1200-norinaI. 

In a. pure aqueous solution of a salt of a weak base, the con- 
centration of the hydrolysed base is, of course, equal to that of the 
free hydrogen ions in the solution. When, however, an indicator, 
such as methyl-orange, is also present in the solution, it partly 
combines with the hydrogen ions, and the concentration of the latter 
will therefore be less than that, of the hydrolysed base. Thus, if x 
i; the fraction of salt hydrolysed, \\ the dilution of the salt, V s 
llut of the indicator, and y (as before) the fraction of the latter 
[iresent in the form of undissociated acid : 



- cone. II’ + y. 

Tins correction is of considerable importance when hydrolysis is 
use and the dilution of the indicator not too great. Thus, to 
•j'C an example from the following table, when F, = 200 and 
J -0,000. the molecular colour is found to he S G3. From 
quutions (1) and (2) we get: 

y = 0’429, cone, H' = 3T9xl(H; 
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hence 


cone, aniline = 3*19 x 10 -4 + 
« 3-40 x IQ-* 


(H29 

20,000 


The difference between the two concentrations is thus 7 p er 
cent. It was not taken into account by Veley in researches of a 
similar nature, and this, together with the reasons already p u ^ 
forward in the previous paper, may explain the frequent difference 
between his results and those arrived at by other methods. 

The hydrolysis constant is given by the equations : 


K w _ cone. C R H S *NH, x cone. U* _ x 
Ki cone. C 8 H 5 *NH 3 1 — ;n 

The following table contains the results obtained : 


cone. H*. 


V* 

V ., . 

Colour (C). 

* s m- 

cone. H* x 10 4 . 100-r. 


20 

•20,000 

12-6 

0-652 

7 94 

1 65 

(0'133) 

30 

30,000 

11-9 

0-612 

6-71 

2-07 

(0-142) 

40 

40,000 

11-4 

0-584 

5-97 

2-51 

(0-154) 

60 

30,000 

10-7 

0-545 

5-09 

3-16 

(0'176) 

80 

•20,000 

10-4 

0-523 

4-76 

4-12 

(0-204) 

100 

30,000 

9-86 

0 498 

4*21 

4-38 

(0-193) 

•200 

20,000 

8-63 

0-429 

3-19 

6-80 

0-230 

300 

15,000 

7-84 

0-384 

2 65 

8-73 

0 "2;.3 

400 

20,000 

6-97 

0-335 

2-14 

9-24 

0-218 

500 

20,000 

6 03 

0-316 

1-96 

10-6 

0-232 

600 

15,000 

6-25 

0*295 

1-78 

11-9 

0-210 

800 

13,333 

5-86 

0-273 

1-59 

14-3 

0-265 

10O0 

20,000 

5*48 

0-252 

1-43 

15*6 

0-261 

1200 

20,000 

4 •92 

0-220 

1-20 

15-7 

0-223 


A 2 per cent, error in colour measurement corresponds on an 
average with an error in the hydrolysis constant of 10 per cent., 
so that the fluctuations of the constant from the mean value for the 
last eight dilutions are within the error of observations, and, 
moreover, are not materially greater than those found when other 
methods of measurement are employed. The actual mean value of 
the constant for these eight dilutions is: 

= 0-242 x 10-‘, 


whereas Bredig ( Zeitsch . ; phy&ikal . Ghent 1894, 13, 239) found by 
conductivity measurements : 

K '; _ 0-24 x 10-*. 

Kh 


The two values are thus practically identical. 

At higher concentrations, however, the constant is verv much 
smaller, and appears to increase quite regularly with the dilation. 
This difference is too great to be accounted for by the incomplete 
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dissociation of 4he aniline hydrochloride, and as the behaviour has 
not been observed when other methods are used, it is presumably 
( ]ue to the formation of a compound with methyl-orange, which 
affects the colour to a small extent. With aniline acetate, however, 
,10 such phenomenon was observed; the colour in a A/20-solution 
of this salt is perfectly normal. The so-called neutral salt action 
discussed by Szyszkowski ( Zeitsch . physihil. Ghem., 1910, 73, 269) 
is apparently unconnected with the above phenomenon, for methyl- 
orange appears to indicate a higher concentration of hydrogen ion 
in presence of sodium chloride than the solution contains, whereas 
the reverse is true with aniline hydrochloride. 

On the whole, it is perhaps inadvisable to use concentrated 
solutions of salts in colour measurements of this kind. 


Aniline Acetate. 


This salt has apparently not been prepared in the solid state. A 
mixture of equivalent weights of pure aniline and acetic acid will 
not solidify when cooled to -20°, but as the liquid is extremely 
viscous at this temperature, it is probably supercooled. If the 
equivalent mixture is kept for some time, acetanilide is formed. 
The solution used in these experiments was therefore made by 
mixing equivalent quantities of A/5-aniline and A’/o-acetic acid, 
both of which were made up accurately by weight from the pure 
substances. 

In a solution of a salt of a weak acid and a weak base the 
dissociation constants of which are K n and A,, respectively, let y be 
the degree of dissociation of the salt,, and .t the fraction hydrolysed; 

then Ostwald’s law gives the two equations : 


hence: 


k n .x = (l - x) x cone. IT 
A,,..r = (1 - ,i') x cone. OH' 


A'„AW 
r(i - ») s 


* = /_£« 

Til . X) V A-.,. A-., 

Tim ,s the well-known equation for the hydrolysis of such a salt; 
' signifies that when the salt is completely dissociated (y = l) the 
of hydrolysis is independent of the dilution. It has ’not 

centra Hn '1 P “' nled out ’ so far “ I know, that the con- 

«iik sab ° 1 6 1 ’ y rogen ( an<1 hydroxyl) ions in a solution of a 
must always be constant, whatever be the dilution, and 
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whether the salt is completely dissociated or not. This follow. at 

once from the above equations, for 

TI . Ka-ft _ /K w .K a __ constant, 
cone. H = - T — } -VX 

A striking proof of this can he obtained colorimetrically. The 
addition of a few drops of the aniline acetate solution to a neutral 
solution of methyl-orange causes the same rise in colour as the 
addition of a large quantity. The results of actual experiments ar e 
shown below : 


Aniline acetate. 
20 
40 
50 
80 
100 
200 
500 


Colour. 
1-92 
1*92 
1*90 
1*90 
1*90 
1 91 
1*90 


Mean. 


1*91 


cone. 11*. 


0*229x 10- 


v (for coinjil.-tr- 
disaociation . 


0-560 


The molecular colour is constant within the errors of observation 
when tlio concentration of aniline acetate varies from A'/ JO to 
A /500 From the colour, the concentration of the hydrogen ion 
is obtained as before, and then the degree of hydrolysis is calculated 
from the equation: 

y cone. H. 

1 - x " Ka 

K <( being 18 x I0"b . 

In this way we find r-56'0 per cent. Arrhenius and Walker 
(Zeitsch. physikal. Chem ., 1889, 5, 18) found that for the same 
salt the percentage hydrolysed was 55 5, as a mean of the values, 
for six different dilutions ranging from F = 12'5 to 7-400. 

The two methods therefore give practically identical results. 
From the hydrolysis of the chloride, we can calculate : 

Kh = x 10 - 10 (K„ 


0-24 x lO -1 


024 
= 4-6 

from that of the acetate : 

K\ K '"- E “ 


1-1 x 10- 1 * at 25 : ) 


lO-io 


(cone. If) 


11 x 10 14 x l-8 x 1Q' S 
0 0522 x , 10‘ s 
3-8 x lO' 10 . 

This difference is within the error of hydrolysis measurement b; 
any method. The colorimetric method used m the mves i*» 
seems to give too tow values for the hydrolysis cons an ^ 
hydrochloride, so that Ki calculated from the hydrolysis o 
acetate is probably more accurate. In any case the moon va 
Ki, = 1-2 x 10' 10 at 25" 
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P t be far from the truth. The number accepted by Lunden 
. jy-iii) appears therefore too high. 

In conclusion, the results communicated in the present paper show 
ivith proper precautions, hydrolysis can be measured colori- 
Vicallv by means of methyl-orange, with an accuracy that 
1,1 favourably with that attained by other methods. The 


comps 

base 


should, however, have a dissociation constant less than 10“ 7 . 
for bases stronger than this, but weaker than ammonia, methyl-red 
iU p r() bably be found suitable. Since the apparatus and the 
e t hod of working are extremely simple, there is no reason why the 
. lori'iictric method should not come into more extended use. 


Summary. 

]t is shown that the degree of hydrolysis of aniline salts can he 
imiratclv determined by measuring the depth of colour of methyl- 
, ranee in the solution, and then calculating the concentration of 
ivdrogen ions by means of the equations deduced in the preceding 

taper. 

It is also pointed out that the concentration of hydrogen ions in 
i solution of a salt of a weak acid and a weak base is always the 
:»rae, whatever the dilution and degree of dissociation of the salt. 

The researches communicated in this and the preceding paper 
were carried out in the Davy-Faraday Laboratory of the Royal 
Institution. I should like to express here my thanks to the 
managers of the laboratory for the facilities they have placed at 

my disposal. 

Havy-Faradat Laboratory, 

ItOYAT, ISSTTTl-riOX. 


H’( H,\' I f . — -Syntheses in the Kpiaephriiie Series. Part II. 
The Formation and Properties of Some 2 : 5- and 
i:6-Substituted Pijmzinex and their Conversion, 
mto Amino-ketones and Imino-dib'tones. 

By Fraxk Tutin. 

x a recent communication (Tutin, Caton, and Hann, Trans., 1909, 
*5. 2113) it was shown that, the action of ammonia on ra-cbloro- 
'-Indroxyaeetophenone did not result in the formation of <u aniino- 
'liydrovyacetopheiione, but yielded only resinous products. This 
suit was considered somewhat remarkable, inasmuch as the 
ina.ogons chloro-mp-dihydroxy-ketone readily yields the correspond- 
». amine (D U. P. 155632). The behaviour of a number of 



2496 TUTIN : SYNTHESES IK THE EPINEPHRINE SERIES. PART H. 


w-chloroacetophenone derivatives on heating with ammonia l,^ 
therefore been investigated, with the result that it has been rendered 
evident that these compounds may he divided into three classes, 
according to the products which they yield on this treatment, 
Thus, (u-chloro-wp-dihydroxyacetophenone, on treatment with 
ammonia, behaves in a normal manner, yielding the corresponding 
amine Only amorphous products result from the interaction of 
ammonia and o-chloro-p-hydroxyacetophenone, v-cMoro-a-mh^ 
acetovhenone, or a -chloro-op-dimethoxyacetophenone. When, ho*. 

ever, either u-chloroacetophenone, m-chloro-p-rnethoxyacetophenonc. 

or m-Moro-m^-dimtthoxi/acHo'phenone is heated with alcoholic 
ammonia, the principal product of the reaction is a mixture of 
2 • 5- and 2 : 6-substituted pyrazincs, in about equal proportions. 

The formation of 2: 5 -diplienylpyrazine (II) from oi-hromoaceto 
phenone and ammonia was studied by Gabriel (Ber., 1908, 41. 
1127), who showed that, after replacement of the halogen. 3: 64 
hvdro-2 • 5 -diphenylpvrazine (I) was formed, and that this then 
underwent spontaneous oxidation to the diphenylpyrazine, as 


follows : 


NHo- 


COPh-CH^ f 

•W r-r .nnllL - k -' iL > 


<CH 3 -CPir iN 


N/ CTh:CH N 
' CHiCPh " 


■'CEI.-COPh 

a.) au 

The last-mentioned author, however, overlooked the fact thal 
o- 6-diphenylpvrazine is also formed in this reaction, and the modi 
of production of this compound therefore remains to he explained. 
Gabriel (Joe. cit.), however, identified diphenacylamine, 
(Ph-COCH,) 2 NII, 

as a product of the interaction of oi-bromoacetophenone and 
ammonia, and the present author has similarly obtained this base, 
as a minor product, from oi-chloroacetophcnone. 

It is now shown that diphenacylamine (III) and its derivable* 
are intermediate compounds in the formation of 2 : ^substituted 
pyrazines, for they pass into the latter on heating with ammo 
The series of changes which results m the formation of 2.6- 
phcnylpyrazine (IV) from o>-cbloroacetophenoneand ammonia mar 
therefore be represented as follows : 

CIT.,Cl-COPh 


NH 


'3 CH.^CI-COPh 

aCHiCPh-lill 

* h ^cti:cpii-oh 


/ 011 ,-COPIi 
N H< 0H '. copll 

(III.) 

^^/CHiCPh^TTT 

NH. 


■'•CHiCPk' 
(V.) 


v -CHiCP^ x 
(IV.) 
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According to this scheme the action of ammonia on diphenacyl- 
[ n( . fust results in the production of 1 : i-dihydro-2 : C \-dvphenyl - 
llie (V), which then passes into 2 : 6-diphenylpyrazine by 
spontaneous oxidation. The change might, however, conceivably 

take place as follows: 

CH,-COPh WTT H „^CH,-CPh:NII 


Pi 


N[[< -CH/COPh NH 3 NH< 'Cli:CPlrOU 


M[ <<:H=cPh> N -> 
(VI.) 


v / CH:cPh x 
" (JHlt'i'h ’ 


If this ho the case, the intermediate compound will bo 3 : A-ili- 
lmdro-2 : i-diphenylpijrazine (VI). 

The change which is here shown to occur on heating compounds 
of the typo (R-CO'CH 2 ).,NH with ammonia does not appear to have 
tofii observed before, and it therefore seems to afford a new, 
„ t iioi'al method for the production of 2 : 6-substituted pyrazincs. 

The interaction of ammonia and ai-chloro-p-methoxyacetopbenone 
proceeds similarly to that of ei-chloroacctophenone and ammonia, 
viehling, as principal products, pp'-dimethoxy-2: b-diphenylpyrazine 
i hi. p. 223°) and pp'-dimethoxy-i : b-diphenylpyrazine (m. p. 137'5°). 
The former of these two compounds is of particular interest, as, on 
fusion, it passes into the “ liquid-crystalline” state, and this phase 
persists over an exceptionally large range of temperature, namely, 
41 l 3 . pp'-J}imethoxy-2 : 5-diphenylpyrazine therefore represents a 
new addition to the already considerable list of “ liquid-crystalline ” 
p-anisyl derivatives, hut it appears to lie the first compound of this 
class in which the anisyl group is attached to a ring. A further 
interesting property of pp'-dimethoxy-2 : 5-diphenylpyrazine is that 
its solutions exhibit a violet-blue fluorescence, a behaviour which 
lias not previously been observed amongst pyrazine derivatives. 
1 nrthennoro, on tho addition of a drop of concentrated hydrochloric 
or sulphuric acid to a chloroform solution of this base, a most 
brilliant green fluorescence is produced. pp'-Dimelhoxy-2 : 6-di- 
phenvlpyrazine behaves in marked contrast to its 2 : 5-substituted 
isomeride, as if fluoresces hut slightly, and only in neutral solution, 
and it does not pass into the “ liquid-crystalline ” state. 

i» t-ldaromp-dimethoxyacetophenone yielded mm'pp'-tetramctlioxy- 
- ■i-iliphenylpi/rasine (m. p. 208°) and mm'pp '-tetmmcthn.ry-2 : 6 -di- 
J'lifnjlpyraziiie (m. p. 160°) on treatment with ammonia, neither 
w which passes into the “ liquid-crystalline ” state. The former 
compound is, however, strongly fluorescent, but only in neutral 
solution. 

_ ^ ' s furthermore shown in the present communication that the 
-cues o changes which result respectively in tho formation of 
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o ; 5-substituted pyra-ziues from ra-aminoacetophenone nr ;j. 
derivatives, and in the conversion of diphenacylamine or i t . 
derivatives into 2 : 6-substituted pyrazines, may be reversed t v 
means of hydriodic acid. Thus, when 2 : 5-diphenylpyraziue u 
lieated with hydriodic acid, reduction followed by hydrolysis occurs, 
resulting in the formation of two molecules of u-aaninoacetophenonc 
hydriodide. Similarly, 2 : 6-diphcnylpyrazine, when analogous!., 
treated, is oonvexted into diphemcyhmme hydriodide and 
ammonium iodide. Of course, when employing the pyrazinc 
derivatives containing methoxyl groups, the methyl group is also 
eliminated by the hydriodic acid. This reaction therefore has 
afforded a new method of preparing «-amino-p-hydroxyacetophw„ le 

and o-amino-mp-dihydroxyacetophenone, two bases which arc of 
interest on account of their physiological activity. The former ni 
these bases was previously prepared by the present author in con- 
junction with Messrs. Caton and XIann (Joe . cit.) from ic-chloro- 
jf-acetoxyacetophenone, whilst the latter base is of special importance 
on account of its near relationship to epinephrine. 

md-Uihydrojydi’phauiajla in i ne and mm'w'-tetrahydro.rydiph", 
aeylamine have been prepared by the action of hydriodic acid on 
the previously-mentioned methoxy-2: 6-diphenylpyrazmes. It ml! 
readily be seen from a comparison of the formula; given below tint 
W-dihydroxydiphenaeylainine (VII) and, especially, tetra- 

hydroxydiphcnacylamine (VIII) are closely related to the ketone 
derived from epinephrine (IX), as also to the above-mentioned two 

m-aminohydroxyacetophenones : 


OH 

_/ 


ho/ ^CO'CH./XII-CH.-CO^^OH 
(VII.) 

H( L 

ho/ )co-ch 2 -nh-ch,-co(^^>oh 

(VIII.) 

H( L 

HO;( /cO-OHyNH'CH; 

~ (IX. 1 

It was therefore to be expected that these two diphenaeyla®' 
derivatives would be possessed of physmlogical activi y, 
properties have accordingly been investigated in he ^ 

Physiological Research Laboratories by Dr. H. H. “ ’ , f 
the author is indebted for the following and the subseq^ . 
mentioned physiological experiments, It was found ^ 

these compounds, in the form of salts, when mjec p ]j eI1 acvi- 

into cats, caused a rise in blood-pressure, pp -dihydiox) P - 
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(VII) having an action similar to that of the related com- 
' «> aimiiO'/pliJ'di'oxyHcetophenone (Tutin, Caton, and Hann, 

f U), whilst the corresponding tetrahydroxy-base (VIII) had a 
.'i' activity, more resembling that of the ketone derived from 

epinephrine (IX). 

It has already been mentioned that in-cliloro-o-methoxyaceto- 
pkenone and m-chloro-op-dimethoxyacetoplrenone yield only amor- 
phous products when heated with ammonia, whereas the analogous 
compounds containing the methoxyl groups in the m- and p-positions 
readily yield substituted pyrazines. It therefore appears that the 
presence of a methoxyl group in the o position with respect to the 
■ide-chain precludes the formation of pyrazines from 10 -chloroaceto- 
jilienone derivatives, although the reason for this is not apparent. 

On account of the above-mentioned property of the o-sub- 
stitntod ur-chloroacetophenone derivatives here described, it was 
impossible to obtain from them the corresponding w-aminohydroxy- 
jceiophenones in the way which has already been noted in connexion 
with the preparation of tu-amino-p-hydroxy acetophenone from 
cdilwo-p-methoxyacetophenone. Recourse was therefore had to 
die use of potassium phthalimide. and by this means derivatives 
and salts of m-ammo-ohydroxyactUiyhtnant and m-amino-op-di- 
iylniryacttaphenonc have been obtained. When examined 
physiologically, the hydriodide of the o-hytlroxy-base was found to 
be practically inactive, whilst the corresponding salt of the oji-di- 
hydroxy-base had no greater activity than the analogous p-hydroxy- 
roinpound. It is therefore seen that hydroxyl groups in the 
"•position with respect to the side-chain are devoid of physiological 
activity in the class of compounds under consideration, a result 
which is in har mony with a previous observation of Dr. Dale, who 

Oil 

found o-bydroxy-fS-phenylethylamine, / NcH i ‘CIL-KH. JI to be 

inert, whilst the analogous p-compound is strongly active (Barger 
Trans,, 1909, 95, 1123). 

uChloro-o-methoxy acetophenone is formed, together with the 
(oi responding ■/; compound, by the action of aluminium chloride on 
Aoroacelyl chloride and anisole. The further action of aluminium 
chloride on w-chloro-o-methoxyaeetophenone results in the formation 
ot v-chloro^-kydrozyacetophenone. The latter substance differs 
Horn the corresponding //-compound, inasmuch as it is quite insoluble 
aqueous sodium, carbonate, thus showing how the relative positions 

“ e groups in the benzene nucleus affect the acidity of the 
Hydroxyl group. J 

TVi k 1 

in* v a ove ' meil ti oue d substituted u-aminoacetophenones, contain- 
b „ roxyl group in the o-position with respect to the side-chain, 



■2500 TUTIN 


SYNTHESES IN THE EPINEPHRINE SERIES. 


P-U'f ) 


lilTer markedly in their properties from the previously-mentio^ 
iLous compounds which are substituted in the ™- or position, 
inasmuch as they condense and oxidise, when drssolved in neutral 
, t to form 2: 5-substituted pyraaines. oo -Dihydmy. 

2 : 5 -div’henylnrazine and oo'^'-tctrahydroxy-i : 5 -di V henyl m a:i H 

'^The^^suhstituted rs-aminoacetophenones described also sho* 
a singular behaviour when benzoylated, either by the Schotta,. 
Baumann method or in pyridine solution for when thustrealel, 
they yield benzoyl derivatives of internal anhydrides. I would 
appear possible that these condensation products are 
TZyl and UemoyloxyA-bencoylindoxyl respectively 

Gabriel (for. «».), from his work on w-aminoacetophenonc co, 
eluded that a-amino-ketones of this typo were incapable of existence 
in the free state, but always underwent condensation when liberated 
from their salt. It is evident, however, from 
the present paper that this is not invariably the case. Thus, 

laminoaceto henone, oi-aminmpmrcthoxyacetophenone, o-amuo- 
1 -dimethoxyacetophenonc, and .-amniookydroxyacctopbenon, 
condense spontaneously, yielding pyranine derivatives a the manner 
hown by Gabriel. w-Amino-p-hydroxyace ophenone and 0,-am.no- 
mp-dihydroxyacetophenone, on the other hand, cannot be caused 

to ^condense ; whilst cvamino-op-dibydroxyacetophcnone possesses _p* 

perties between those of these two groups, for it can be obtained 
in the free state, although it condenses somewhat readily. 

Experimental. 

Interaction of a -Chloroaccto V henone and Ammonia. 
Chloroacetyl chloride was dissolved in an ««essofbenzene> 

acid were added. The aqueous layer was then separated ^ d , f ^ 
washing the benzene solution wtih * ^ i um to the 
solvent was removed from it. Un aaamg g r ft i 

concentrated liquid thus obtained “ f “oacetophene ^ 
in glistening plates, melting at 59 . me } 

^MtieTgrams of u-chloroacetophenone were heated for one ji 
.half hours at, UK,* m sealed tubes with am ° £ fc 

ammonia. After allowing the contents of the tute ^ 

solid which had separated was collected, washed w ^ 

then extracted repeatedly with boiling xy ■ mmt ; m 

undissolved by this treatment consisted enby j 

chloride, but on concentrating the xylene extracts, 
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rated in plates, melting at 194°. As thus obtained, this sub- 
stame possessed a dark bluish-green colour, and was only obtained 
Vourless after being treated, in acetic acid solution, with a small 
amount of potassium permanganate dissolved in the same solvent, 
iviicn crystallised from xylene after this treatment, it formed large, 
oloiirless plates, melting at 194°, and was identified as 2 : 5-diphenyl- 
pyvazinc (Found, C = 79'5; H=51. Calc., C = 79'3; H = 5'0 per 
cent.) 

This compound was first prepared by Staedel and Riigheimer 
[II, r, 1876, 9, 563), who described it under the name of “ isoindol.” 

subsequently obtained by Staedel and Kleinsehmidt {ibid., 
],C 0 13, 836), it was observed to exhibit diverse colours, and they 
regarded it as being “ idiochromatic.” Pure 2 : 5-diphenyIpyrazine 

imwever, quite colourless, as has been shown by Gabriel ( Ber ., 
IJiK 41, 1127), who prepared it by the interaction of m-bromo- 
ac etop lie n one and ammonia. 

The original alcoholic filtrate from the 2 : 5-diphenylpyrazine and 
ammonium chloride was evaporated to a low bulk and largely 
diluted with benzene. The filtered liquid was then again evaporated 
as far as possible, and the residue dissolved in alcoholic hydrogen 
chloride, when the mixture rapidly became dark brown, but no 
blue colour was developed (see below). The solution was con- 
centrated somewhat, and hot ethyl acetate added, when, on cooling 
the mixture, a crystalline substance separated in needles, which 
were collected and washed with a mixture of ethyl acetate and 
alcoholic hydrogen chloride. The product so obtained was dissolved 
in the minimum amount of absolute alcohol, and a little alcoholic 
hydrogen chloride added, when it immediately separated in soft, 
almost colourless needles, melting at about 189°: 

' 0 2020 gave 01060 AgCl. Cl =13 0. 

C )C Hi 2 N»,HCI requires Cl = 13 2 per cent. 

This substance was identified as 2: 6-diphcnylpt/razine mono- 
1 hydrochloride * since it yielded 2 : 6-diphenylpynizine, which formed 
jolourless needles, melting at 90°. (Found, C = 79‘3 ; H = 5'2. 
2alc. , C=79'3; H = 5'0 per cent.) 

2 : G-Diphenylpyrazine raonohydrochloride is almost insoluble in 
renzene or ethyl acetate, but it dissolves fairly readily in alcohol, 
wing to the fact that it becomes, for the most part, dissociated, 
it is not stable in moist air, and is instantly dissociated when 
brought in contact with water. 

Gabriel {Inc. cit.) did not note the formation of 2 : 6-diphenyl- 
pjiazme when he investigated the interaction of (o-bromoaceto- 

It has bum found that the pyrazines are diaeidic bases, and yield two series of 
nils (compare following paper). 

VuL. XCV1I. g A 



2502 TtiTIN : SYNTHESES IN THE EPINEPHRINE SERIES. t>AU T I|. 

hlicione and ammonia, but it would appear certain _ that it m« t 
have been present in the reaction mixture examined by bun. 

The original filtrate from the 2: 6-diphenylpyrazine hydrochloride 
was dark brown, and contained considerable resinous matter. l t 
was largely diluted with water, filtered from the precipitated resin, 
Concentrated somewhat, and treated with animal charcoal. On 
allowing the clear liquid to cool, a somewhat sparingly soluble 
compound separated, which melted at about 235 i , and was sub- 
sequently identified as diphenacylamme hydrochloride, a compound 
which has been described by Gabriel (Joe. at.). 

In a subsequent preparation of the above-described : a- and 
2 • 6-diphenylpyraancs, a quantity (40 grams) of o,-chloroaceto- 
phenonc was heated in an autoclave with an excess of alcoholic 
ammonia, the mixture being subsequently kept for fourteen dan 
before it was worked up. After separating the ammonium chlondc 
and 2: 5 -diphenylpyrazine in the manner already desenbed. the 
residual solution containing the 2: G-base, which was of a much 
more pronounced red colour, and appeared to l»e freer from ros.no* 
matter than that obtained in the previous preparation, was mnod 
with a large volume of ether and extracted several unes with a 
mixture of concentrated hydrochloric acid (1 part) and water 
(2 parts). This caused the separation of some brown, resino* 
matter which was removed. Tlic ethereal liquid was tta 
evaporated, and the red residue dissolved in absolute a Joi, an 
a solution of hydrogen chloride m the same solvent added, The 
licu d then became deep blue, and, on cooling the mixture am, 
adding some ethyl acetaie, a solid separated which when co lected. 
wa, seen to consist of a mixture of white and deep blue needles, the 
former predominating. The separation of these two products was 
Xus but was eventually effected by taking advantage of tk 

nvrazine hydrochloride. The blue compound “ , , 

0-350G gave 0-4791 AgCl. Cl=-33-8 per cent. 

The lau obtained from this deep blue ^ 4 

from alcohol in small tufts of brilliant -arlet crystals, ^ 

195°. It was readily soluble in ch ore e osing a solntioa 
benzene, but only moderately so 111 a ' lcoh . ° J nzene to d«d 
of this scarlebcoloured base in chlorofor 
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sunlisbt, the colour was discharged in half-an-hour, a compound 
crystallising in yellow needles being formed. 


Preparation of a-Chloro-ey and -p-methoxyacetophenones. 

u-Cbloro-p-methoxyacetophenone was prepared by Kunckell and 
Johauussen ( Ber ., 1897, 30 , 1715; 1893, 31 , 170) by the interaction 
oi a insole and chloroacetyl chloride in the presence of aluminium 
chloride. Mr. f. W. Caton, who conducted this operation for the 
present author, found it important to avoid the use of any excess 
of aluminium chloride and not to employ heat, as the methyl group 
js very easily eliminated. With the object of avoiding this hydro- 
lysis. experiments were made with the use of sublimed ferric chloride, 
but the yield of condensed product so obtained was only small. 

One molecular proportion of anisole was mixed with rather more 
than an equivalent amount of chloroacetyl chloride, and, after 
diluting the mixture with three times its volume of carbon 
disulphide, one molecular proportion of powdered aluminium 
chloride was cautiously added, the flask being kept cool during this 
operation. After three hours the carbon disulphide was decanted, 
the residue being decomposed with ice and hydrochloric acid and 
the product extracted with ether. The ethereal liquid was then 
shaken with aqueous sodium hydroxide, which removed small 
amounts of hydrolysed product and red resin, after which the solvent 
was evaporated. On fractionally crystallising the residue from 
alcohol, it was found to consist, for the most part, of u-chloro- 
p-Micthoxyacctojjhenone (m. p. 102°), which formed long needles, 
Irat the more soluble fraction contained a second substance. This 
compound formed large, colourless, diamond-shaped plates, which, 
alter being separated mechanically from the greater part of the 
^compound and submitted to several recrystallisations, melted at 
GiH : 


0-2154 gave (M571 CO, and 0 0993 H,0. C = 57'9; H=51 
u -288 „ 0 1778 AgCl. <21=19-2. 

C s H s O,Cl requires C = 58-5; H=4’9; Cl-19'2 per cent. 

This substance was evidently a-r.hloro-o-methoxyacetophcnone, 
hXxric eadily yieWed Salic ' vllc acid ou fusiou with potassium 


This appears to be the first time that the formation of an omono- 
> Itutcd ketone by means of the Friedel and Crafts’ reaction 

be forLT \, ° Ugh P 116 ^ 1 ketone Ilaa beeQ stated to 

presence r.f n ^ IIlteractl011 of toluene and benzoic acid in the 
i3S| phosphoric oxide (Kollarits and Merz, Ber., 1873, 6, 


“Chloro-o-niethoxyacetopl: 


nenone 19 


slightly volatile at the 


« a 2 
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ordinary temperature, and sublimes readily on heating. It j s n 
volatile in steam than is the corresponding p-compound, and m 
be approximately separated from the latter by taking advantag t (l ; 
this property. When brought into contact with the skin, it cai]SB 
considerable smarting, and it has an extremely irritant action 
tho eyes. 

Attempts to prepare o-methoxydiphenylpyrazines by lieatin^ 
u-chloro-o-inethoxyacetophenone with alcoholic ammonia in sealej 
tubes resulted only in the formation of resinous products. 


m-Chloro-o-hydroxyacctophcnone. 

a-Chloro-o-methoxyacetophenone was dissolved in carbon dj. 
sulphide, one molecular proportion of powdered aluminium chloride 
added, and the mixture heated for two hours under a reflux coa- 
denser. The solvent was then removed, and the residue heated at 100' 
for ten minutes, after which ice and hydrochloric acid were added 
and the product extracted with ether. On shaking the ethereal 
liquid with a solution of sodium carbonate, nothing was removed 
hut subsequent treatment with aqueous sodium hydroxide extracted 
a relatively small proportion of oily matter. The ethereal liquid, an 
evaporation, yielded a considerable quantity of unchanged a-cidcro. 
o-methoxyacetophenone, this compound being evidently much more 
stable towards aluminium chloride than is the corresponding 
p-derivative. The oil which had been removed by sodium hydroxide 
was dissolved in ether, aud light petroleum added, which caused the 
separation of a viscid, red product, whereupon the mixture to 
shaken with animal charcoal, aud filtered. After concentrating the 
filtrate, a substance separated in yellow, flattened needles, which, 
after recrystallisation from alcohol, melted at 101°: 

0-1238 gave 0-2516 CO, and 0-0490 H»0. C = 56-0; H=4'4. 

C 9 H 7 0,C1 requires C = 56'3; H=4'3 per cent. 

This substance was therefore ui-chloro-ohydroxyacetoyliencM, 
HO-CjHj-CO-CHjCl. It differed from the corresponding p-com- 
pound in being insoluble in aqueous sodium carbonate (compare 
Tntin, Caton, and Haim, Trans:, 1909, 95 , 2118). 

Interaction of tn-Chloro-p-mcthoxyacctophcnone and .1 tnmonw. 

o-Chloro -jMnethoxyacetophenono was heated in an autoclave for 
three hours at 110° with a largo excess of alcoholic ammonia, hi® 
cool, the solid contained in the dark-coloured reaction mixture ® 
collected aud washed, first with alcohol, and subsequently with * a t H ' 
The residue was crystallised from xylene, when it separated ■» 
largo leaflets, melting at 222°. The substance, as thus obtained, 
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U „ot be rendered colourless by recrystallisation, but different 
of it exhibited diverse tints, such as dull green, 
greenish-yellow. It was, however, rendered colourless 
| :V jjjg me ans previously found useful in the case of 2 : 5-diphenyl- 
' rine (p. 2501), but the melting point was practically unchanged 
L ( y s treatment. On crystallising the purified substance from 
elai-ial acetic ac ^ or x y* ene > ^ formed large, colourless leaflets, but 
»lien crvstalliseS from chloroform or ethyl acetate it separated in 
hexagonal plates . 

0 1088 gave 0-2947 C0 2 and 0-0556 H,0. C=73’9; H = 5'7. 
0'3246 „ 29'0 c.c. N» (moist) at 20 ° and 728 mm. N-9'8. 

CjJIjjOoNo requires C = 73'9; H = 5'5; N = 9 6 per cent. 

A molecular-weight determination by the cryoscopic method gave 
the following result: 

0 3153, in 33'2 of phenol, gave \t= - O' 30°. M.W.-243. 

C i 8 H 16 0 2 N 2 requires M.W. = 292. 

Several attempts were made to estimate the number of methoxyl 
groups in this substance by Perkin’s modification of Zeisel’s method, 
fctit accurate results could not at first be obtained, owing to the 
great stability of the compound. It was eventually ascertained, 
however, that the methyl groups are rapidly eliminated if some 
glacial acetic acid be added to the hydriodic acid employed: 

0 2096 gave 0'3366 Agl. OMe — 211. 

Ci 6 H 10 N 2 (OMe ) 2 requires OMe — 21’2 per cent. 

The compound was evidently pp ! -dim.elhnxy-2 : 5-diphenyl- 
pjmine, C 4 H 2 N 2 (C 0 H t -OMe) 2 , and its constitution was subsequently 
confirmed by its conversion by hydriodic acid into to -amino- 
f hijdroxyacetophenone hydriodidc, and methyl iodide (p. 2520). 

On heating yi/-dimeUioxy-2 : 5-diphenylpyrazinc, fusion occurs at 
223°, and the substance passes into a “ liquid-crystalline ” state. 
This phase persists until a temperature of 265'4° is reached, when 
the " crystalline ” liquid phase instantly passes into the normal 
liquid state. At the point of change it can easily be observed that 
Hie two liquid phases are immiscible, ami the “ liquid-crystalline ” 
product appears to possess the greater density. The reverse change, 
bom the normal liquid to the “ liquid-crystalline ” phase, occurs 
it precisely the same temperature, and is exhibited in a striking 
manner when viewed through crossed Nicol’s prisms. The point 
' cllan s e f rom tlie “ liquid-crystalline ” to the normal liquid phase, 
snd vire versa, of ■;/// dim el !ioxy- 2 : 5-diphenylpyrazine is a much 
more delicate criterion of the purity of this substance than is its 
inciting point, as a mere trace of impurity causes a very appreciable 
w eriug of the temperature of transition from one liquid phase 


preparations 

..umlisli, or 
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to tlie other, whilst an amount of extraneous substance sufficj en [ 
to cause a depression of the melting point by about 3° complete] 
extinguishes the “ liquid-crystalline ” phase. 

pp'-Dimethoxy-2 : 5-diphenylpyrazine is practically insoluble j„ 
ether or alcohol, very sparingly soluble in chloroform, benzene : 
ethyl acetate, moderately soluble in boiling xylene, and more readilv 
so in glacial acetic acid. Its dilute solution in chloroform exhibit’s 
a violet-blue fluorescence, and when a drop of concentrated bvdro 
chloric acid is added, a yellow colour is produced, accompaniedbv j 
most brilliant green fluorescence. 

The original, dark-coloured, alcoholic filtrate from the ammonium 
chloride and jop'-di me thoxy-2 : 5-diphenylpyrazine was evaporated 
to dryness, the residue extracted with benzene, the solution 
evaporated, and the residue dissolved in absolute alcohol. A sola, 
tion of hydrogen chloride in absolute alcohol was then added, when 
after concentrating the solution, it was mixed with hot ethyl acetate 
On cooling the mixture, a compound separated in yellow needles 
which were collected, washed with a mixture of alcoholic hydrogen 
chloride and ethyl acetate, and recrystallised by dissolving them 
in absolute alcohol, adding alcoholic hydrogen chloride con- 
centrating the mixture, and then diluting it with ethyl acetate, 
Soft, yellow needles were thus obtained, which melted at about 
178—180°: 

0-2420 gave 0 1003 AgCl. Cl = 10-3. 

C]sH 16 0»N».HC1 requires Cl — 10'8 per cent. 

This salt proved to he pp '-dimethoxy-'l : Mi-phenyl pyrninc mom- 
hydrochloride, C 4 n.,No(C (i H 4 'OMe). 2 ,HCl. It, dissolves sparingly in 
ethyl acetate or chloroform containing an excess of hydrogen 
chloride, but is unstable in moist air, and is dissociated by alcohol 
or water. 

pp'-Ome(7iflry-2 : Miphenylpyraiine, C 4 H.,N 2 (C c H 4 -OMe) s , ob- 
tained from the above-described salt by treatment with water or 
alcohol, crystallised from the latter solvent in colourless needles, 
melting at 137' 5° : 

0-0987 gave 0-2670 CCh and 0 0505 H„0. C = 73 8; II -57. 

C j 8 H,AN 2 requires C = 73‘9; II = 5'5 per cent. 

pp , -Dimefhoxy-2 : 6-diphenylpyrazine is very readily soluble in 
chloroform, ethyl acetate, benzene, or xylene, but only moderately 
so in alcohol. Its neutral solutions exhibit a slight blue fluorescence, 
hut this is destroyed by the addition of concentrated hydrochloric 
acid. It does not, pass into a “ liquid-crystalline ” state on fusion. 
The constitution of pg/-dimetlioxy-2 : 6-dipheuylpyrazine was subse- 
quently proved by its conversion by means of hydriodic acid wB 
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,jjvl iodide, ammonium iodide, and pp'-dihydroxydiphcnacyl- 
am \n; hi/driodide (p. 2522). 

The filtrate from the crude pp'-dimethoxy-S : 6-diphenylpyrazine 
hydrochloride was dark brown, and contained considerable resinous 
matter. It was digested with aqueous hydrochloric acid, filtered, 
and the filtrate treated with animal charcoal. After concentrating 
t he liquid thus obtained, it deposited a relatively small amount of 
a sparingly soluble hydrochloride. This was recrystallised from 
water, when it formed leaflets, melting at 256°: 

O’ 24 5 9 gave O' 1003 AgCl. Cl — 10'0. 

CjjHnjC^NjHCl requires Cl = 10’l per cent. 

This salt was doubtless pp'-dimethoxydiphenacylamine hydro- 
chloride, (JleO'C c H 4 ‘CO‘Cn 2 ) 2 NH,HCl, as it was obtained in a 
manner analogous to that which resulted in the formation of 
diphenacylamine hydrochloride from w-chloroacetophenone, and its 
properties are strictly analogous to those of the latter salt. More- 
over, from evidence given in the latter part of this communication, 
it is evident that pp'-dimetlioxydiphenacylamine must have been 
formed during the interaction of ammonia and o-chloro-p-methoxy- 
acetophenone, since the former base is an intermediate compound 
in the production of the above-described pp'-<liniethoxy-2 : 6-di- 
phenylpyrazine. 

It has already been shown in connexion with the preparation of 
the 2: 5- and 2: 6-diphenylpyrazines that if the reaction mixture 
were kept for some time before it was worked up, a highly-coloured 
by-product was formed, together with these bases. This is also the 
case when working with the p-methoxy-derivatives, but in the latter 
instance several other compounds were also obtained in small 
amounts, possibly owing to the fact that the reaction mixture was 
examined much more fully thau in the former case. 

o-Chloro-p-methoxya-cetoplienone was heated with alcoholic 
ammonia as above described, but tbe reaction mixture was kept for 
three weeks before being examined. Tbe pp'-dimethoxy^ : 5-di- 
phenylpyrazine was isolated as before described, but with the use 
of chloroform instead of xylene. The mother liquors then yielded 
a small amount of a compound, which formed soft, colourless 
needles, melting at 232 — 233°. On working up the original filtrate 
from the pp’-d i methoxy-2 : 5-diphenylpyrazine and ammonium 
chloride in the manner previously described, a mixture of pp'-ili- 
metlioxy-2 : 6-diphenylpyrazine and another salt was obtained. The 
latter compound was evidently the p-metlioxy-dcrivative of the blue 
lyilioehloride previously described; it was dark greeu, and was 
separated from the salt of the pyrazine derivative in a manner 
ias °o ous that employed in connexion with the previously- 
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described blue compound. The mother liquors from these hydro 
chlorides yielded, together with traces of other compounds, a sul) 
stance which formed yellow leaflets, melting at 213—214°. but did 
not fluoresce when treated in chloroform solution with hydrochloric 
acid. The deep green-colourcd hydrochloride melted rjiiite i a . 
definitely, owing to dissociation, and this change was also readily 
brought about by treatment with any solvent which did not contain 
an excess of anhydrous hydrogen chloride. It yielded a, deep 
crimson-coloured base, crystallising from alcohol in small, lustrous 
prisms, which were so dark red as to appear almost black, and 
melted at about 165°. This compound, like the corresponding phenyl 
derivative previously described, is decolorised by exposure to direct 
sunlight when dissolved, yielding a yellow substance, which formed 
needles (in. p. about 255°) from xylene. The amounts of these 
various by-products obtained was small, and their investigation sees 
not further pursued. 

Derivatives of w-J mino-p-mcthoxyacctophenone. 

It would appear that the above-described j>p'-dimethoxy-2: 5-di- 
phenylpyraziue must have been formed by tho condensation of two 
molecules of w-amino-p-metiioxyaectophenone, followed by spon- 
taneous oxidation of the resulting pp'-dimetlioxy-i : 6 -<%*„. 
2 : S -diphenylpyrazine in a manner analogous to that which has 
been shown by Gabriel (Joe. cit.)- to result in the formation of 
2 : 5-diphenylpyrazine from w-amrnoacetop lie none. With the object, 
therefore, of verifying this conclusion, u-ammo-p-methoxyacelo 
phenone was prepared, in the form of its hydrochloride, as follows. 

u-Chloro-p-inethoxyaectoplienone was heated for some time in a 
nickel crucible with rather more than one molecular proportion 
of potassium phthalimide. The reaction mixture was then extracted 
with boiling xylene, and the product which crystallised from this 
solvent after concentration was repeatedly boiled with large 
quantities of water for the removal of unchanged phthalimide, Oi 
recrystallising the residue from xylene, glistening leaflets, melt® 
at 164 — 165°, were obtained: 

0-1437 gave 0 3650 C0 2 and 0 0604 H ? 0. C = 69'2; H=4 6. 

C i 7 H,,0 4 N requires C = 69’2; H = 4'4 percent. 

to -ph thalimino-ji-m ethoxyaceto-phen one , 

MeO-C 6 lI 4 -CO-CH 2 -N<gQ>C 6 H 4 , 

is very sparingly soluble in alcohol, ethyl acetate, or chlorofo 
hut dissolves more readily in glacial acetic acid or boiling xj ra • 
The above-described phthalide derivative was boiled o 6 
hours with concentrated hydrochloric acid, when it gra ua y 
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. ^ solution. The mixture was then deprived of phtlialic acid by 
cans of ether, and evaporated to dryness under diminished 
.-sure O n crystallising the residue from alcohol, tn-amino- 
^ Hthutyacetofhtnone hydrochloride, 

1 MeO-C 6 H 4 -CO-CH 2 -Nn 2 ,nCl, 

obtained in small, colourless prisms, which melted and decom- 
I a t 204°, after having become red : 

O-ijoi gave 0'1408 AgCl. 01 = 16*4. 

Cj,H n 0.iN,HC! requires Cl — 16 6 per cent. 

When an alkali is added to an aqueous solution of m-amino- 
i methoxyacetophenone hydrochloride, no immediate separation of 
ln=e occurs. The mixture, however, rapidly darkens somewhat, and, 
liter some time, a dark-coloured, semi-crystalline product separates. 
On purification, this yielded pp' dimcthoxy-2 : 5-diphenylpyrazine 
(m p. 223°), thus proving that a change analogous to that observed 
In- Gabriel (Joe. cit.) had occurred. 

' a -Amind-p-melhoxyacdophcnone Platinichloride, 
(MeO-C B H 4 -CO-CH 2 -NH 2 ) 2 H 2 PtCl 0 . 

—This derivative crystallised very readily in deep yellow leaflets, 
and melted and decomposed at 225—228° : 


01134 gave 0'0373 Pt. Pt = 26'0. 

(C 9 H ) ,0 2 N) s H 2 PtCl 6 requires Pt = 26 3 per cent. 
ia-. 1 m ino-p-m dhoxyacctophenon t .4 v rich loride, 
MeO-C, ; H J -CO-CH 2 -NH,,HAuCl 1 . 

-The iiurichloride did not crystallise readily, but was eventually 
obtained in handsome, golden-coloured leaflets, which melted at 
74°, and evidently contained water of crystallisation : 

0'2024 gave 0'0762 Au. Au = 37*G. 

C 9 H n 0 2 N,HAuCl 4 ,H 2 0 requires Au — 37 6 per cent. 
a- Amino -p- methoxyacetophenone picrate, C 9 H U 0 2 N,C 6 H S 0 7 N 3 , 
formed small, bright yellow leaflets, which, like the preceding com- 
pound, contained water of crystallisation. It melted and decomposed 
at 185°. 

The mercurichloride crystallised very readily in long, colourless 
needles, which melted at 171°. 


io-Chloro inp di:nrthu:i yacj'ln'pht none. 

Catechol was methylated by means of methyl sulphate,* and the 
resulting veratrolo purified by distillation. Tlie veratrole was then 

. a,,< i ^ eizmami (Trans., 1906, 89, 1649) state that an almost quauti- 

'itae \ield of veratrole maybe obtained by treating 100 grams of catechol with 
f-t-ims ol methyl sulphate and 150 grams of potassium hydroxide. The figures 
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dissolved in carbon disulphide, an equivalent amount of cliloroacetvl 
chloride added, and then one molecular proportion of powdered 
aluminium chloride introduced. The mixture was heated on 
water-bath for two hours, but the reaction which ensued was 
no means violent. The carbon disulphide was then removed acij 
the residue decomposed by ice and hydrochloric acid, the product 
being extracted with ether. On shaking the ethereal liquid with 
aqueous potassium hydroxide, a small quantity 'of demethyUy 
product was removed. The ether was then evaporated, and tlj 
residue deprived of a fairly large proportion of unchanged veratioL 
by means of steam. The non volatile product was crystallised frcji 

alcohol, when it yielded w-cMoro-mp-dimethoxyacetoplamm 
(MeO) 2 C c H 3 'CO'CH,'Cl, which formed small, colourless prisms' 
molting at 101°: 

0-1172 gave 0 2394 CO, and 0'0538 H,0. C = 55’8; H=5q, 
C 10 HjjO 3 C1 requires C = 55'9; H = 5’l per cent. 

u-Chloro-mp-dimethoxyacetophenone is moderately soluble in 
alcohol, but much more readily so in ethyl acetate or chloroform 
When in the dry state, it occasions violent sneezing. 

The Interaction of o-Chloru-mp-dimethoxyacetophenone and 
Ammonia. 

co-Chloro-mp-dimethoxyacetophenone was heated in an autoclave 
for three hours at 110° with a large excess of absolute alcoholic 
ammonia. When cool, the solid contained in the reaction mixture 
was collected, washed with alcohol, and then extracted many limes 
with boiling xylene. The xylene extracts, on cooling, deposited i 
dark red, crystalline powder, melting at 208°. After treatment 
with a small amount of potassium permanganate in glacial acetic 
acid solution, in the manner previously described, it separated from 
glacial acetic acid in light grey needles, which melted at the same 
temperature as before this treatment: 

01130 gave 0’2834 CO, and 0 0590 11,0. C-63’4; 11=5-8. 

C,(jH 2( |0 4 N 2 requires C = 68'2; H = 5'7 per cent. 

This compound was evidently mm'pp 1 -tetramethoxy-'i : H-diphcnyl- 
pyrazine, C s H 1 (OMe),'C J H,N,'C c H 3 (OMe) 2 , and its constitution 
was subsequently confirmed by its conversion into w-amino- mpr/i- 
hydroxyacetophenone hydriodide and methyl iodide by the action or 
hydriodic acid (p. 2520). It is insoluble, or nearly so, in all the usual 
solvents with the exception of glacial acetic acid and boiling xylene, 
and in the latter solvent it dissolves hut sparingly. Its much gtMM 

given are, however, obviously incorrect, since the amount of catechol mention,: 
would require theoretically 229 grams of methyl sulphate and 102 grams '- l 
alkali. 
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lubilit-y in glacial acetic acid than in any other liquid employed 
pared to he due to salt formation, as the solution was orange- 
a jjl ovr an d it was subsequently found that the tetramethoxy- 
V cheiivlpyrazines are more strongly basic than the other compounds 
o' this class described in the present communication. A very dilute 
- llution °f mmV-tetramethoxy^ : 5-diphenylpyrazine in ehloro- 
i irm exhibits a strong blue fluorescence, but this phenomenon 
j : appears on the addition of a drop of concentrated hydrochloric 
ir( j a , noil-fluorescent, deep yellow liquid being produced. On 
j u ,; 0D) this pyrazine derivative does not pass into a “ liquid- 
n v talline ” state, as is the case with the corresponding pp'-d i- 


niet boxy- compound. 

The original alcoholic filtrate from the mm/pp'-tetramethoxy- 
« . j-diphcnylpyrazine and ammonium chloride was evaporated to 
drvness, the residue extracted with benzene, the solution again 
evaporated, and the product so obtained dissolved in a small amount 
of absolute alcohol and a solution of hydrogen chloride in the same 
solvent added. On cooling the dark brown mixture, a compound 
separated in deep yellow needles. This was collected, washed with 
alcoholic hydrogen chloride, and recrystallised from absolute alcohol 
bv the addition of a solution of hydrogen chloride in this solvent, 
when long, deep yellow, soft needles were obtained, which melted at 


about 195-200°: 


O' 2030 gave 0 0730 AgCl. Cl = 8'9. 

C 20 H 20 O 4 N 2 ,HCl requires Cl ^ 91 per cent. 

This compound was mm. l p'p'-tetramcthoxy-‘l : S-dijihenylpyrazine 
mmkj/drochloritle, C 6 H 3 (OMe) 2 -C 4 H 2 N 2 -C n H 3 (OMe). 2> HCl. It was 
readily dissociated by water, or by alcohol, unless the latter con- 
tained an excess of hydrogen chloride. It yielded mm'pp'-tefra- 
tnrf/iory-2: b-diplienylpyrazine, which, when crystallised from 
alcohol, formed long, almost colourless needles, melting at 160°: 

0107!! gave 0 2734 C0 2 and 0 0563 II 2 0. C = 68'0 ; H = 5'8. 

C» 0 H ;(j O 1 N 2 requires C = 68'2; H — 5'7 per cent. 

This base was rather sparingly soluble in alcohol, hut readily so 
in benzene, xylene, chloroform, glacial acetic acid, or ethyl acetate, 
and differed from the corresponding 2 : 5 compound, inasmuch as 
it* solutions exhibited no fluorescence. Its constitution was sub- 
sequently confirmed by its conversion into mm'pp'-tetrahydroxy- 
i liphenaeylainine hydriodide, methyl iodide, and ammonium iodide 
by means of hydriodic acid (p. 2523). 
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w-Chloro-op-dimethoxyacetophenone. 

Resorcinol dimethyl ether was prepared from resorcinol by ,v 
action of methyl sulphate and potassium hydroxide, and purified 
by distillation. The dimethyl ether was then dissolved in carbon 
disulphide, and the requisite amount of chloroacetyl chloride n,' : : 
One molecular proportion of powdered aluminium chloride 
then introduced, when a violent reaction ensued. After reinovin, 
the solvent, the residue was treated with ice and hydrochloric acid' 
the resulting solid being collected and crystallised from alcohol' 
A very good yield of small, colourless, prismatic needles, moltino a [ 
96°, was thus obtained : 

0 1233 gave 0-2518 CO, and (V0577 H,0. C-55 7; H = 5-2. 

C 1(1 H n 0 3 Cl requires C = 55'9; H=5’l per cent. 

a-Chloro-op-dimetlinxyacelophenone, (MeO) 2 C 6 H 3 , CO-CH 2 C], is 
somewhat sparingly soluble in alcohol, but much more readily so 
in ethyl acetate or chloroform. It was formed in much better yield 
than the corresponding wip-compound. 

Attempts to convert ffl-chloro-op-dimethoxyacetophenone into 
pyrazine derivatives by heating with alcoholic ammonia resulted 
only in the formation of brown resins, just as was the case when 
o-ciiloro-o-metkoxyacetopkenone was employed. It therefore appears 
that the presence of a methoxyl group in the ortho-position with 
respect to the side-chain precludes the formation of substituted 
pyraziues from w-chloroacetoplienone derivatives. 

Attempts were made to prepare an oj-chlorotrimethoxvarrto. 
phenone by the interaction of chloroacetyl chloride and pyrogallol 
trimethyl ether, but without success. 


<i>-Amino-opdihydro.rtjacetopJienonc and its Vsnvatixu. 

It is subsequently shown that- the met.hoxy-2 : 5-diphenyipymines 
readily yield u-aminohydroxyacetopkenones, the formation of which 
was the primary object of this research. Since, however, no 
pyrazine derivative could be oblained from w-ckloro-op-dimetbory' 
acetophenone, other means had to be devised for the conversion of 
this compound into the desired dihydroxy-amine. 

co-Ckloro-op-dimethoxyacetophenone was heated in a nickel 
crucible at about 160° with rather more than one molecular pro- 
portion of potassium phtlialimide until the reaction mixture, which 
was at first fairly fluid, became almost solid. The product was 
then extracted several times with boiling xylene, and the combined 
filtered liquids concentrated to a small hulk. The product which 
separated on cooling was collected and repeatedly boiled with l* r S # 
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lautitaes of water until free from phthalimide, after which it was 
^ecrvst allised from xylene or glacial acetic acid, when it formed 
acicular crystals, melting at 188°: 

0-0903 gave 0'2209 C0 2 and 0'0394 H„0. C = 66 7 ; H=4'8. 

C js H 15 0 5 N requires C = 66'5; H=4'6 per cent. 
a .l>]itkalimino-op-dimethoxyacetophenone, 

(MeO) s O c H 3 -CO-CH 2 -N<®°>C 6 H 4 , 

insoluble, or very sparingly soluble, in all the usual solvents, with 
the exception of glacial acetic acid and boiling xylene, in -which it 
is moderately soluble. 

The above-described phthalide derivative was boiled with con- 
centrated hydriodic acid containing some glacial acetic acid, when 
it very gradually passed into solution. The mixture was then 
diluted with water, and repeatedly extracted with ether for tho 
removal of the phthalic acid, after which it was evaporated to 
dryness under diminished pressure. The solid residue was then 
dissolved in alcohol, the solution concentrated, ethyl acetate added, 
and the mixture again evaporated somewhat, when u-amino-op-di- 
hjdmjyacctophtnone hydriodide, CjH^OH^-CO-CHj'NHojHI, 
separated from the boiling mixture: 

0 2196 gave 0 1733 Agl. I = 42'7. 

0-4535 „ 0-3405 Agl. I = 42-8. 

C 8 H 9 O s N,HI requires 1-43 0 per cent. 
m-Arriino-op-dihydroxyacetophenonc hydriodide forms nearly 
colourless needles, which decompose at 258°. It is readily soluble 
in water or alcohol, but dissolves only sparingly in ethyl acetate. 
n-Anuno-op-dihydroxyacetophenone Hydrochloride, 

' C 6 H 3 (OH),-CO-CII,-Nn 2 ,H€l. 

—This salt was prepared by the addition of concentrated hydro- 
chloric acid to an alcoholic solution of the corresponding hydriodide, 
when the new derivative immediately separated in needles. When 
crystallised from water or dilute alcohol, it yielded small, hard 
prisms, which melted at 280°, darkening previously : 

0-3297 gave 0 2292 AgCl. Cl = 17’2. 

CsH 9 0 3 N,HC1 requires Cl = 17-4 per cent. 
b-,1 mino-op-dihydroxy acetophenone A urickloride, 
C 6 H 3 (OH) 2 -CO-CH 2 -NH.,,HAuCli. 

—Hie gold salt of o-amino-oji-dihydroxyacetophenonc was readily 
soluble in water, but crystallised from its concentrated solution in 
-Tange-coloured leaflets, which, on heating, gradually darkened, 
and finally melted at 283°. The dried salt was analysed : 

01201 gave 0-0467 Au. An = 38 9. 

C' s H 9 0 3 N,HAuC 1 4 requires Au = 3S 9 per cent. 
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tu -A mino-op-dihydroxyacelophenone Platinichloride , 

[C 6 H 3 (OH) 2 -CO-CH 2 -NH 2 ] 2 ,H 2 PtCl 6 . 

— This derivative was rather readily soluble in water, and ci-v 
tallised from thi3 solvent in fawn-coloured needles, which melt^j 
and decomposed at 247°: 

0'1037 gave 0'0294 Pt. Pt=28'5. 

(C g H a 0 3 N) 2 II 2 PtCl 6 requires Pt=28'5 per cent. 
a-Aminomp-dihydrozyacetophen-one picratc, C s H 9 O s K,C c II,o }■ 
crystallised from water in bright yellow needles, which melted ajj 
decomposed at 222°. 

id - Amino-op-diliydrozyacctophcnone; C 6 H 3 (OH)„ , CO , CH ■ \ } j 
was prepared from the above-described hydriodide or hydrochloride 
by the addition of a hot concentrated solution of sodium carbonate 
to a similar solution of the respective salt, both liquids hay™ 
previously been deprived of dissolved air by boiling. The new 
base then immediately separated in small, pink-coloured plates 
which, on heating to 310°, suffered some decomposition, but did not 
melt: 

0-1065 gave 0-2340 C0 2 and 0 0558 H„0. C— 57'3; Il=-5'8. 

CjII 3 0 3 N requires C = 57'5; II = 5‘4 per cent. 
co-Amino-op-dihydroxyacetophenone is soluble in both acids ad 
alkali hydroxides, but is insoluble, or practically so, in all the usual 
solvents with the exception of pyridine, although when dissolved 
in the last-mentioned liquid it suffered change. 

Attempts to prepare w-amiiw-o]i-dimelhoccyacetoplie.none bv heat- 
ing m-phthalimino-o/j-dimcthoxyacetophenone with hydrochloric 
acid were unsuccessful, as the methyl groups were partly eliminated 
by this treatment, tile resulting product being a mixture. 


oo' pp' -T W raliyd roxy-2 : b-diphenylpyrazine. 

tti-Amino-op-dihydroxyacetoplienone was boiled with pyridine, 
when it slowly dissolved, the solution acquiring a yellow colour. 
The liquid was then concentrated and cooled, when a substance 
separated in yellow needles. This was collected, but when washed 
with ethyl acetate, or when dried, it lost pyridine of crystallisation 
and became bright orange-coloured. It was unchanged at 326", 
but at a higher temperature sublimed in yellow leaflets : 

0TO33 gave 0 2417 C0 2 and 0'0400 H„0. C = 64'S; H=43. 

C 16 H]. 2 0 4 N 2 requires C = 64'8; 11 — i'\ per cent. 

This substance was evidently oo'pp' -tttmhyd.ro xy-'l : 5-dip/mijb 
pyrazme, C 8 D 2 (OH) 2 -CjH„NyC 6 H 3 (OH) 2 , and had been formed by 
the condensation of two molecules of the original keto-base followed 
by spontaneous oxidation of the resulting oo'pp '-tetrahydrorj- 
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J. i-:!;!i;/rlro-2 : 5-diphenylpym-ine. It yielded unstable salts wit} 
,|, t , mineral acids, of which the monosulphate was bright orange 
3 nd the disnlphate intense purple. oo'p/-Tetrahydroxy-2 : 5-di- 
nketiylpvrazine is very sparingly soluble in glacial acetic acid, more 
r eadi"lv soluble in pyridine, and insoluble in all the other usual 
solvents. 

oo'pp '-Tetrahmzoyloxy-2 : 5-diphenylpyrazine , 

< C 4 H 2 N 2 -C 6 H 3 (OBz) 2 . 

_Uie above-described oo'jip'-tetrahydroxy-S : 5-diphenylpyrazine 
readilv underwent benzoylation when treated according to the 
•dhotten Baumann method, yielding a product which crystallised 
,’ rom ethyl acetate in glistening, colourless leaflets, melting at 212° : 

0 0976 gave 02643 C0 2 and 0'0356 H,0. C = 73'8 ; H = 4 0. 

CirHjjOsNj requires C = 741; H = 3'9 per cent. 

oo'pp'-Te/rctliensoylory-2 : 5-diphenylpyrazine is somewhat spar- 
ingly soluble iu ethyl acetate and in alcohol, but dissolves readily in 
.chloroform. 

I With the object of preparing the benzoyl derivative of u-amino- 
|p-cliliydroxyacetophenone, the hydriodide of this base was dissolved 
n water, benzoyl chloride added, and then excess of aqueous 
■otassium hydroxide introduced, and the mixture shaken for some 
time. The pasty product which separated was collected, dissolved 
in boiling absolute alcohol, and then submitted to steam distillation 
for the removal of the ethyl benzoate which had been formed from 
the occluded excess of benzoyl chloride. The non-volatile residue was 
dissolved in alcohol, when, on keeping, a crystalline benzoyl derivative 
'Separated, but. by no means in quantitative yield. The mother 
liquors from this solid contained an uncrystallisable oil, which, from 
a subsequent observation, would appear to have been the compound 
which it was sought to prepare, namely, to-henzoylamino-op-dibenzoyl- 
crynntophenone, G 5 H 3 (OBz),,-CO'Cn 2 -NHBz. The crystalline 
solid which was obtained formed small prisms, melting at 136 — 137°, 
ami. on analysis, was found to be the benzoyl derivative of a 
condensation product of the base:* 


ti 1532 gave 0 4106 C0 2 and 0 0624 H,0. C = 73'l; H=4'5. 

CWHiAN requires C = 73'6; H=4'2 per cent. 

0 29iO, in 24 of benzene, gave A(= -0165°. MTV. =375. 

C^HjAN requires M.W. = 357. 

This compound was therefore the dibenzoyl derivative of an 
emal anhydride of oi-amino-op-dihydroxyacetophenone, and since 

a, l„ g OUS und obtained from M . amin(WJ . | dr 

? : n01 ‘ (P- 2alg ). tut not from the related bases containing 

0M a iDCd ,"' h ™ a, ‘ anl * 00 ' 0 E*dihydroxyacetoptienone 
b Denzoylated in pyridine solution. 
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hydroxyl groups in the m- or p-positionB, it would seem ^ 
the o-hydroxyl group was concerned in the anhydride formation j t 
view of this consideration, it would appear probable that the ,.y c _ 
stance melting at 136 — 137° is a dibenzoyl derivative of C-livdro 
indoxyl (X) : ‘ ' 7 ' 

BiO-C s H 3 <™!>CH 8 ho.c 8 h s <™~>ch. 

(X.) (XI.) 

6-Hydroxyindoxyl, however, might have been expected to react 
in its enolic form (XI), yielding a tribenzoyl derivative. 

That one of the benzoyl groups was attached to nitrogen jj, 
proved by the conversion of this dibenzoyl derivative into u-henzM]. 
amino-oji-dihydroxyacctophenone by the action of alkali hydroxides 
w-Bcnzoylamino-of-dihytlroxyacctopliemne, 
C (i H 3 (On),-CO-CH 3 -NHBz. 

— A quantity of the dibcnzoyl derivative melting at 136— 13,0 w 
boiled with concentrated alcoholic potassium hydroxide for one 
hour, when water was added, and the mixture acidified with hydro- 
chloric acid. A compound then separated in slender, glistenim 
prisms, melting and decomposing at 260—265° : | 

0T339 gave 0 3267 C0 2 and 0 0590 H,0. C = 66'5; H = 4'8. 

C 15 H ]3 0 4 N requires C - 66 4 ; H=4'8 per cent, 
o-fienzoylamino-op-dihydioxyacetophcnonc is very sparingly soluble 
in alcohol, ethyl acetate, chloroform, or benzene, moderately so ia 
glacial acetic acid, and readily so in pyridine. On prolonged 
heating with concentrated hydrochloric acid, it yielded e-amino 
op-dibydroxyacetopheuoue hydrochloride and benzoic arid, and on 
benzoylation it yielded a compound which appeared to be tie 
tribenzoyl derivative of the corresponding base. This compound 
was a liquid, and was doubtless identical with the similar product 
which was obtained together with the dibenzoyl derivative melting 
at 136 — 137°, as previously noted. 

w-Phthalimino-op-dihydroxyacetophenone. 

During the hydrolysis of w-pblhalimino-up-dimethoxy&cetophenon 
by means of hydriodic acid, it was observed that the reaction pm 
cecded in two stages, the methyl groups being much more rapid!; 
eliminated than was the pbthalyl radicle. In one experiment 
therefore, the reaction was stopped as soon as the evolution oi 
methyl iodide had ceased, the mixture being diluted with water 
and cooled. A solid then separated, which was collected and 
washed. When recrystallised from acetic acid, this substance formed 
small tufts of short, colourless prisms, which gradually darkened 
above 250°, and fused at 270°: 
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018.15 gave 0'4350 C0 3 and 00G37 C = 64'6; H = 3'8. 

O ic ir,i0 : -N requires C = G4‘6j H-3'7 per cent. 

1‘h i /HiUmmo-oy-diliydroxyacetophenonc, 

C 6 H3(OH) 2 -CO-CH 2 -N<^>C 6 H 4) 

3 rather sparingly soluble in most solvents. When heated with 
■(intent rated hydrochloric or hydriodie acids, it yielded the corre- 

:p ending amine. . 

[•Iillialamwo-vp-dihydroxyacetophcnorie , 

C c H s (OH) 2 -CO-Cn 2 -NH-CO-C 0 F 4 -CO 2 H. 

- The above-described phthaiimino-derivative was dissolved in 
iqiieous potassium hydroxide, and the solution boiled for some time, 
flic mixture was then acidified with hydrochloric acid, boiled with 
inimal charcoal, and the filtered liquid concentrated to a small 
Alik and cooled. The solid which separated consisted largely of 
Dulassium chloride, but also contained crystals of an organic com- 
jiitHid. The latter was isolated by extraction with boiling xylene, 
liter which it was finally purified by crystallisation from water. 
Lung, glistening leaflets were thus obtained, which melted at 227° : 
11-1372 gave 03064 C0 3 and 0 0510 H 2 0. C = 60'9; H =4'2. 
C ]C H )3 O c N requires C = 61 0; 11=41 per cent. 

Derivatives of u-A mhio-o-hydroryacetoyhenone. 

<ince (o-ehloro-o-methoxyacelophenone gave only resinous products 
klicn heated with ammonia, it was necessary to employ potassium 
pht lialimidc for the conversion of this eliloro-ketone into tho corre- 
IjKiiitling amine, just as was the case with the analogous op-di- 
nethoxy-enrnpound (compare p. 2512). 

o-Cliloro-o-methoxyacetophenone was therefore converted into the 
nmspondmg phthaiimino-derivative in a manner precisely similar 
o that employed in the case of the op-dimethoxy-derivative. The 
palling w-'phtludimino-o-methoxyaceto'phenane, 

MeO'C, ; H,-CO-CH 2 -N<“>C G H 4 , 

■as very sparingly soluble in most solvents, but was readily purified 
• crystallisation from slightly diluted acetic acid. It formed 
alourless, diamond-shaped plates, melting at 200‘5°: 

O' 1553 gave 0 1 3972 C0 2 and 0-0632 H,0. C = 69’5; H = 4*5. 

c i"H 18 0 4 N requires C = 69- 2 ; H = 4*4 per cent, 

^ This derivative was boiled for three hours with a mixture of 
acial acetic acid and concentrated hydriodie acid. After freeing 
.• c lc i u ^ ^ rom phthalic acid by extraction with ether, the mixture 
ewaporated to dryness under diminished pressure, and the 
crystallised from a mixture of ethyl acetate and alcohol. 
vol xnvu 
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Very lustrous, colourless plates were thus obtained, which melted,. 

255°: 

0'3846 gave 0-3230 Agl. I = «-4. 

C 8 H 9 0 2 N,HI requires 1 = 45 5 per cent. 

a-Amino-o-hydroxyaeetophenon t hydnodide, 

ho-c 6 h 1 -co-ch 2 -nh s ,hi, 

is very readily soluble in water or alcohol, but only sparingly K: 
in ethyl acetate. It does not tend to become discoloured, as is t |, 
case with salts of the analogous bases containing a hydroxyl group 
in the meta- or para-position with respect to he side-chain 

A quantity of this hydnodide was dissolved in pyridine ml 
benzoylated by means of benzoyl chloride. The product cry, tally 
readily from ethyl acetate, forming colourless plates, which melts! 

a-t 133° • 

0 1277 gave 0-3533 C0 2 and 0'0530 H.O. C = 75‘6; H = 4 6, 
ChH^OJI requires C = 75 9; H = 4'7 per cent. 

This compound was therefore evidently the benzoyl derivative of , 
condensation product of w-amino-o-hydroxyacetoplienone and is 
doubtless constituted analogously to the corresponding derivative 
of the op-dihydroxy-base (p. 2516). It may therefore be 
Mwy l, a compound which does not appear to have been pnpwa 

previously. 

oo i-DihyJroxy-2-. o-diplienylfyrazine. 

A quantity of «i-amino-o-hydroxyacetophenone hydriodide w 
dissolved in water and aqueous sodium carbonate added, the result- 
ing precipitate being collected, and crystallised from xylene 
substance was thus obtained in yellow needles which melted a 
259-262°, and were insoluble in dilute acids. The same compound 
was obtained if the solution, of the hydnodide were 
alkaline by means of sodium hydroxide, and then acidified, 
resulting precipitate being rccrystallised from 

0-0904 gave 0'2420 CO, and 0'0400 H,0. C - (3 0; H 4 9. 
C 1C H,,0,N, requires C = 72'7 ; II=4'5 per cent. 

This substance was evidently a condensation product and 

properties indicated it to be oo'-Shydroxy-l : Jj*?*^* 
T, v ( 0I J -OH),. It is very sparingly soluble or msolu 

nearly 'all 6 solvents; and forms unstable salts of ^ 

when treated with mineral acids m an anhydron soivent^ 
heated above its melting point it sublimed in ‘ Yf 

It appears from this result that ffi -amino-o-hydro r ^ ^ 
when dissolved, behaves m a manner s nc y g tiat lt s 

exhibited by the op-dihydroxy-base That is ■ J> 0 

molecules condense with the formation of J 
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j j r „ ■> ■ 5 -rli'phenylpyrazme, which then undergoes spontaneous 
oxidation to the corresponding pyrazine derivative. 

'.Dibenzoyloxy-2-. 5-diphenylpyrasine, C 4 H 2 N 2 (C 6 H 4 'OBz) 2 , was 
a red hy bcnzoylating the above-described pyrazine derivative 
-jidine solution. It formed small, almost colourless prisms, 
'' ' nie ]ted at 185°, hut the amount available was not sufficient 

for analysis. 


;„,i of Hydriodic Add on pp'-l)imetkoxy-2 : 5 ■diphenylpyrazinc. 


As previously shown, the metlioxy-2 : 5 diphenylpyrazines 
described ill the present paper, which contain the substituent ether 
groupings ill the meta- and para-positions, are formed hy the con- 
densation of two molecules of an is-aminomethoxyacetophenone, 
followed by spontaneous oxidation of the resulting dikydropyrazine 
i derivative^ as follows (Gabriel, loc. cit.) : 

^"'CH./COR - n1, » ^ Jx ch.; C i;^ ^ 


Tire corresponding w-aminohydroxyacelophenones, however, could 
lilt be caused to condense under any conditions. 

This behaviour is the reverse of that shown by the ortho- 
ubstituted cu-aminoacetopheiiories, for w-amino-o-metkoxyaceto- 
ihcnone and ai-amiuo-oj)-dimethoxyacetophenone will not yield 
ivrazincs, whilst the corresponding hvdroxy-derivatives spon- 
aneouslv pass into such compounds. 

With the object therefore of preparing pp'-dihydroxy-2 : 5-di- 
ihmylpyrazine, the action of hydriodic acid on pp'-dimethoxy- 
: j diphenylpyraziue was investigated. It was found, however, 
hat this acid alone had only an extremely slow action on the 
ouipound in question, but that if a quantity of acetic acid were 
bilrd to the mixture, a change ensued with moderate rapidity, 
'lie product obtained, however, was not the expected kydroxy- 
Spbenrlpyrazine, hut the reaction proceeded further, lission of the 
yrazine nucleus taking place, resulting in the formation of two 
poleeules of o amino-p-hydroxyacetopheuone (Tulin, Caton, and 
lann. /or. at.). It was thus shown that the series of reactions 
fan'll result in the formation of pyrazine derivatives from w-amino- 
ktophenones can be quantitatively reversed by means of hydriodic 
bid. 

|A quantity of pj/-dimethoxy-2 : 5-diphcnyIpyrazine was boiled for 
r hours with a mixture of concentrated hydriodic and glacial 
pc acids. The liquid was then diluted with water and extracted 
ft ether for the removal of iodine, after which it was evaporated 
r )uess under diminished pressure. Od crystallising the residue 

8 B 2 
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from ethyl acetate, colourless, prismatic needles were obtained, »bi cll 
' melted at» 230° - 

0-3435 gave 0'2885 Agl. I = 45‘4. 

C s H 9 0 2 N,HI requires I=45’5 per cent. 

m -A mino-y-hydruxyaettaphenone ltydriodide 

HO-C c H 4 -CO-CH 2 -NH 2 ,HI, 

is much more soluble ill organic solvents than is the corresponding 
hydrochloride (Tutin, Caton, and Hann, loc. cit.). ’ On henzoylation. 

it yielded or-benzoylaminop-henzoyloxyacetoplicnone, melting al 

173—174°. 

Action of Hydriodic. Acid on m m' V v'-Te.tn,mcthoxy-2: Mfpfc* 
pyrazint. 

romW-Tetrainelhoxy-2: 5-diphenylpyrazine was boiled for two 
hours with a mixture of glacial acetic and concentrated hydriodic 
acids after which the liquid was diluted, extracted with ether, and 
evaporated to dryness under diminished pressure. The residue was 
crystallised from a mixture of ethyl acetate and alcohol, when it 
formed small, nearly colourless prisms, melting at 247- 248°: 

0-2175 gave 0'1717 Agl. 1 = 42 7. 

C 3 II,A,N,HI requires 1 = 43 0 per cent. 

This salt was therefore evidently ^imino-mp-dihydmpvh. 
P henone hyd, iodide, C c H 3 (OH)/CO-CH 2 -NH 2 ,HI. On rendering 
its solution alkaline with sodium carbonate, e.-ammo-jnpdrhydroay. 
acetophenone separated in nearly colourless leaflets, which grain* 
decomposed and melted above 235°. This base has previously been 
prepared by another method during the synthesis of epincp me 
(D R -P. 155632), ami the above-described reaction therefore afford* 
a new means of obtaining this important compound. 

Action of Hydriodic Acid on 2 : 6 -Diphenylpyrazm. 

As the action of hydriodic arid on the 2: 5-substituted pyrazines 
wat found to result in the complete disruption of 
it was considered of interest to investigate the effect of tin 
on the analogous 2: Substituted bases. It was then ou ^ 
the nitrogen-contaiuing ring was broken in this case , 
following manner : 

N C}l:( ’ K 'N _► NII<§S + 

'■UHIOK 7 hll 2 EU 

A quantity of 2 : 6 diphenylpyrazine was heated for seven ^ 

with a mixture of concentrated hydriodic and g acia 

On allowing the liquid to cool, a sparingly s f ° f 6 ,\ Ute t 

separated. This was collected, and recrystallised from g 
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_ ! K ] ien it formed flattened needles, which melted and decom- 

d at oil 0 This salt proved to be diphenacylamine hydriodide, 
S 5 .CO-CH 2 ) 2 NH > HI: 

01981 gave 0'1217 Agl. I=33"2. 

C 16 II 15 0 2 N,HI requires I = 33' 3 per cent. 

This hydriodide was converted into the corresponding hydro- 
rhlnridc bv treatment with hydrochloric acid in alcoholic solution, 
when glistening leaflets were obtained, which melted at 235°, after 
previously becoming red. (Found, Cl = 12'4. Calc., Cl = 12'3 per 
|. cn t ) This salt had all the properties of diphenacylamine hydro- 
chloride, as described by Gabriel (loc. cit.), and it yielded gold and 
platinum salts, in agreement with the similar derivatives prepared 
bv him. 

The original acid filtrate from the diphenacylamine hydriodide 
was evaporated to dryness under diminished pressure, and the 
residue crystallised from a mixture of ethyl acetate and alcohol, 
h colourless salt was thus obtained, which dissolved easily in water, 
and was readily recognised by the usual tests as ammonium iodide. 

Coneemon of Diphenacylamine into 2: ft-Uiphenylpyrmine. 

Both Gabriel (loc. cit.) and the present author (p. 2502) havo 
obtained diphenacylamine by the interaction of u-bromo- or chloro- 
ai-etophenone and ammonia, and the present author has shown that 
2: 6-diphenylpyrazine is also formed in this reaction (p. 2501). 
Now, since diphenacylamine results when this pyrazine derivative 
is heated with hydriodic acid, it appeared to the present author that 
lire former base might be the intermediate compound in the 
formation of the latter by the reaction mentioned. This has been 
found to be the case, for, when one of the above-described salts of 
diphenacylamine was heated with ammonia, 2 : 0 diphenylpyrazine 
was regenerated. It is thus seen that the change which results in 
the formation of 2 : 6-diphenylpyrazine is capable of reversion by 
means of hydriodie acid, just, as lias been shown to be the case with 
the analogous 2 : 5-subst,ituted pyrazines. 

A quantity of diphenacylamine hydrochloride was heated in a 
sealed tube for three hours at 100° with a large excess of a solution 
of ammonia in absolute alcohol. The reaction mixture was then 
evaporated to dryness, the residue extracted with benzene, and the 
benzene liquids evaporated. The dark-coloured residue so obtained 
"as dissolved in a small amount of ethyl acetate, and a solution 
ri hydrogen chloride in absolute alcohol added, when 2 : 6-diphenyl- 
pyrazme monohydrochloride (m. p, 189°) separated. On treatment 
melt a * C °t g^' ' Sa ^ dissociated, yielding 2 : 6-diphenylpyrazine, 
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It is of course, evident that the interaction of diphe„acyla mine 
and ammonia must first result in the formation of a drhydro- 
“ G-diphenylpyrazme, the latter then undergomg spontaneous 

oxidation. . , 

Action of Hydriodh Acid on w '-Ui,nethoxy-2: MvpUv,yl vym: \ m 
A quantity of p/dimethoxy-2 : 6-diphenylpyrazine wasted 
for several hours with a mixture of concen rated hydnodic and 
glacial acetic acids. On allowing the mixture to cool, a 
sparingly soluble hydriodide separated m long, colourless needles, 

which melted and decomposed at 251'-: 

0-1050 gave O'lSOo C0 2 and 0'0392 H 2 0_ C 46 8, H i 1. 

cf,H r 0 4 N,HI requires C = 46'o; H-3 8 per cent. 

This salt therefore was w ' 4 ihydronjdi V hcmcylavane hjdrkM, 
mO-C H •OO'CH ,).,NII,HI. It was very sparingly soluble „ 
{ \ „ ° and r a.ther more soluble in alcohol, but was insoluble in cold 
water, and rather mo^nce ^ ^ ^ of hydriodic acid . pp ,. fl , 

iTrol/divhtalylamine, prepared from this salt, formed dark red 
S hut as i/was very unstable it was not further nivestigaled. 

This salt was prepared by the addition of concentrated hydro 

chloric acid to an alcoholic solution of the corresponding hydnodide. 
It crystallised from alcohol in colourless leaflets, or from water » 
needles and melted at 279°. It is less soluble in alcohol than tk 
hydriodide, but dissolves in water more readily than the latter, 

0-2093 gave 0-0914 AgCl. Cl=10 - 8. 

CJlI 15 0 4 N,IIC1 requires C1 = 11'0 per cent. 

nn'-f )ihydrojydiyhtn<icyhmine, Flnlinichlonde 

pp utnya 9 * c 6 h 4 .CO-CH 2 ). 2 NH] 2 H 2 PU11, 

This derivative crystallised very readily in bulf-coloured needle 

which melted and decomposed at 230°: 

This salt crystallised readily in bright yellow needles, 

melted at 259° after undergoing some decomposition . 

0-1012 gave 0-0319 An. Au = 31'5. 

C^iAN.HAuCl requires Au = 31a ^ 

pp' -l)ihjdro:nj,h V henacylaunM perote, ■« i, 
forms long, bright yellow needles, winch melt at 163 • 
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,. ,.ftrihn °f pp ) -Dihydroxydiphenacylamine into ppt- Dihydroxy - 
2 : 6-diphtnylpyrazine. 

mi '-Dihydroxydiphenacylamine hydrochloride was heated for two 
hours in a sealed tube at 100° with a large excess of a solution of 
ammonia in absolute alcohol. The mixture was then evaporated, 
.j (| ie res idue extracted with boiling xyleno. On crystallising 
from olacial acetic acid the material dissolved by the xylene, small, 
j e TC How prisms, melting at 305°, were obtained : 

01210 gave 0 3192 CO., and 00496 11,0. C = 72‘5; H=4’5. 

C. U.,0,X, requires C = 72'7; H=4'5 per cent. 

This compound was evidently pp'-diliydrozy-l : G-diphenyl- 
fijnr.im, CjII,N 2 (C 6 H 4 , OII) 2 . It yielded unstable salts with the 
mineral acids, the monohydrochloride and monosuljihate being 
i> ranee-coloured, whilst tho disulphate was deep reddish-purple. 


I rim of llyilriodic Acid on mm'pp'-Tctramethoxy-l : 6-diphenyl- 
pymzine. 


m m'p/j'-Tetramcthoxy-2 : 6-diphenylpyrazine was heated with 
ivdriodic acid in a manner similar to that described in connexion 
with the corresponding dimethoxy-compound. A hydriodide urns 
thus obtained, which crystallised from acetic acid in colourless 
Pallets, and melted and decomposed at 236° : 

0-1725 gave 0-0918 Agl. 1 = 28-3. 

CjuHjjOjN.III requires I = 28 5 percent. 
mn'pp'-TetrahydrorydipIieiuicylcrminc hydr'uulide . , 
[C c H 3 (OH)j-CX)-CTTJ,NH,HI, 

is somewhat more soluble in water than the corresponding di- 
liydroxv-compound. On treating its aqueous solution with alkalis, 
a yellow colour is produced, but oxidation very rapidly ensues, with 
I bo development of a brown colour. 
vam'pp' -Tr frith yd ro ii/diphemirylnniitir H ydrorhloritle, 

[C, ; TL(0 1 {) 2 -CO-CH.,],N 1 1 JICl. 

—This salt was prepared by the addition of concentrated hydrn- 
c-iloric acid to an alcoholic solution of the above-described 
hydriodide, when the new derivative immediately separated. It 
ci y Tallises from water in colourless leaflets, which melt and decom- 
pose at. 264° : 


save 0-1075 AgCl. Cl = 9 9. 

requires Cl - 10 0 per cent. 

On treating a solution of mm'pp ! 4etrahy(h<t:rydiplttit<iciif(imit\z 
■j'li'H b.IiHule with auric or platinic chloride, the respective metal 
; was quickly deposited. A mercuri chloride was obtained from the 
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hydrochloride in tufts of small, white needles, but it was unstable 
and, on warming its solution, mercurous chloride soon separated. 

mm'pp '-Telrahydroxydiphemcylaminc picrate, 

[c 6 h 3 (oh) 2 -co-ch 2 ] 2 nh,c 6 h 3 o,n: 3 , . 

crystallised readily in tufts of yellow needles, which contain^ 
water of crystallisation, and, when air dried, melted at 112 — H 53 

In conclusion, the author wishes to acknowledge Jris indebtedness 
to Mr. F. W. Caton, B.A., B.Sc., for the preparation and purification 
of the o-chloro-n- and p-methoxyacetophenones employed in this 
research. 

The Wellcome Chemical Research Laiiokatories, 

Lon non, E.C. 


CCLVIII.— The Absorption Spectra of Some SuUtitv.td 
Pyrazines arid their Salts. 

By Frank Tut in and Frederic William Caton. 

In the preceding paper, the preparation of 2: 5- and 2; 6-diplienyl 
pyrazine, j>/-dimetlioxy-2 : 5- and -2 : 6 -diphcnylpymine, and 
mm'pjy-tetramethoxy-2 : 5- and -2 : 6 -diphenylpyrazine is described. 
During the course, of this work, certain remarkable colour changes 
were observed on treating these bases with acids, which suggested 
to us that a fuller investigation of the subject might lead to 
interesting results. Thus, whilst the hydrochloride of 2: Mi- 
phenylpyrazine appeared colourless, the corresponding salts of tie 
analogous pp'-dimethoxy- and mm'pp'- tetramethoxy-bases were 
bright yellow and orange-coloured respectively. Furthermore, on 
adding sulphuric acid to a chloroform solution of pp'-dimethoxv- 
2 ; 5 -diphenylpyrazine, a yellow liquid which exhibited an intense, 
green fluorescence was first produced, whilst on the addition of 
an excess of the acid a very deep violet-coloured solution resulted. 

The further investigation of the bases in question rendered it 
evident that pyrazine derivatives, which have hitherto been stated 
to be monoacidic bases, in reality yield two series of salts, tie 
di-acid salts being in all cases much more highly coloured than 
the corresponding derivatives containing but one equivalent of 
acid. The depth of colour of corresponding salts of analogous has® 
was found to increase with the accumulation of methoxyl group., 
and to be somewhat greater in compounds of the 2 : 5 -series t an 
in the corresponding members of the 2 : 6 -series. 

The colours of the salts obtained will be seen on reference 0 e 
following table: 
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la order therefore to throw some light on the nature of th^e 
colour changes, some of the above-mentioned bases and certain „i 
their salts have been examined spectroscopically m chloroform 
solution. This solvent was chosen as both the bases and their »lj, 
are sufficiently soluble in it, and, although it has a certain amount 
Of general absorption in the extreme ultra-violet region of 
sDCctrum it was thought that it would not interfere appreciate 
with the results. Moreover, the salts of the pyrizmes h lve milcl 
less tendency to hydrolyse when dissolved in chloroform than i E 

alcoholic solution* . . , 

The curves obtained from 2 : 6-dipheuylpyrazine, pp'-dimethos;- 

Fig. 1. 

QmVatiim frequencies. 



, : 6-diphenylpyvazi^ mid 

•^seen that of the bases show, absorption in the ultrav* 

part of the spectrum and that 

considerable shift of the bands towards the red m t h (hf 

for the development of colour on tr “ “ , it . h is practicaily 

case of 2: 6 diphenylpyrazme ^ ^ 

colourless, the absorption bauds still 

• Even when employing chloroform os a ^ ” 

Rave a certain excess of the respective acid in the soluti . 
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Fig. 2. 

Oscillation frequencies. 


2000 2500 3000 3500 4000 



y-p'-Dimcthoxy-Z : 6-diphenylpyrazine. 

yp , -Diuidkoxy-2 : 6 •diphe.nylpyrazine hydrochloride. 

_ -Dimthoxy-2 : 6 • d iphcnylpyraz inc hydrohromde. 


Fig. 3. 

Oscillation f rcqucneie ». 

2000 2500 3000 3500 4000 



— mra'pp'- Tdramdhoxy-2 : 6-diphe n ylpyrazinc. 

■ - mm'p p' - Tetramet.hoxy-'2 : Q-diplt eny Ipyrazine hydrochloride . 

— mm'pp'- Tetramethozy-2 : 6-diphenylpyrazine hydrobromide. 
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region, but one band shown by the corresponding hydrobromide 
extends into the visible part of the spectrum, thus explaining ^ 
pale yellow colour of the salt in question. The shift of the ab$on>. 
tion bands towards the red end of the spectrum caused by th e 
substitution of hydrobromic for hydrochloric acid is not nearly ^ 
great as that caused by the conversion of the base into its hvdre- 
chloride, thus indicating that the alteration in position of the bands 
in the latter case must be due chiefly to salt-formation, and only j n 
a minor degree to the weight or nature of the acid radicle a.t tached 
The di- and tetra-methoxy-bases of the 2 : 6-series, and all of 
the salts show two absorption bands, but in the case of 2 : 6 diphenyl. 

Fig. 4. 


Oscillation frequencies. 

2000 2500 3000 3500 4000 



2 : 5 'Diphenylpyrazine. 

2 : (>• Diphenylpyrazine hydrochloride. 


pyrazine only one band is seen. Nevertheless, it is considered most- 
probable that the absorption of all three 2 : 6-substituted bases is, 
in reality, similar, the second absorption band of the last mentioned 
base being lost owing to the absorption shown by the chloroform 
which was used as a solvent. 

The curves yielded by 2 : 5-diphenylpyrazine and its monohydro- 
chloride, and by pp'-dim ethoxv-2 : 5-diphenylpyrazine and the corre- 
sponding salt of this base, are shown in Figs. 4 and 5 respectively. 
It will be observed in the case of these 2 : 5 -substituted bases that- 
the curves show only one absorption band, whilst two such are 
exhibited by the curves obtained from the salts. One possible 
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explanation of this is that the second absorption band of the 
substituted bases has been lost owing to the absorption caused 
bv the chloroform, just as is thought likely to be the case with 
(i-Jiphenylpyrazine, as already mentioned. On the other hand, 
’ j|C f ac t that the band shown by the 2 : 5-substituted bases is much 
broader than either of the bands in any of the other curves obtained 
would suggest that in the bases of the 2 : 5-series the two absorption 
liatuls may have, become merged into one. 

Certain general conclusions may be drawn from the absorption 
curves given, namely, the following: (1) Tko similarity of the 


Fi«. 5. 

Oscillation frequencies. 


2000 2500 3000 3500 4000 



j>f'Dimeth.oxy-2 : 5 -diphcnylpymz ine. 

l>p’ •Dimcthimj'l : b-diyhenylyyra:ine hydrochloride. 


curves given by the bases and their salts, particularly in the 
- . 6-series, indicates that no change other than tire rearrangement 
of valencies necessitated by the change N m — >- N v occurs on treating 
the bases in question with acids. (2) That salt-formation causes 
an increased persistency of the bands, together with a very large 
diift towards the red end of the spectrum. This result is similar 
to, but very much greater than, that which has previously been 
observed in the case of pyridine and its homologues (Hartley, Trans., 
p ’ 4 , 7 ’ 683 1 Baker an d Baly, ibid., 1907, 91 , 1122; and Purvis, 
Camb. Phil. Soc., 1908, 14 , 436). (3) The introduction of 
“Y 1 8 r0ll P s causes a shift of the absorption bands towards the 
en of the spectrum — an effect which has several times pro- 




2530 TUT1N AND CATON: THE ABSORPTION SPECTRA OP 

viously been noted by other workers. (4) The position ( ,f t |, 6 
substituent groups in the pyrazine nucleus affects the position 0 f 
the absorption bands shown by the bases and their salts, the bands 
shown by the 2 : 5-substituted compounds being nearer the red end 
of the spectrum than those shown by their 2 : 6-substituted 
isomerides (compare Purvis, loc. cit.). 

The absorption curves given also appear to indicate that the 
weight of the acid radicle present in a given salt.had an cff ec t on 
the position of the bands, the hydrobromides being more deeply 
coloured than the corresponding hydrochlorides. It would appear 
premature, however, to consider this conclusion as proved, without 
considerable further evidence obtained by the study of a variety 
of salts, for, in every case where the sulphates could be obtained, 
they were found to be less deeply coloured than even the corre- 
sponding hydrochlorides, but their absorption spectra were net 
examined. It thus appears that the nature of the acid employed 
may have a greater effect than its molecular weight on the colour 
of the resulting salt. 

The formation and properties of the salts which were obtained 
from the pyrazine derivatives under consideration are described 
below. In most cases the melting points of these derivatives were 
indefinite, and of no value for the purpose of characterisation. 

Salts of 2 : 5-Diphefiylpyrarine. — No salt of this base with one 
equivalent of an acid could be obtained in the solid state, but the 
dihydrobromide and dhulyhate crystallised readily. On passing 
hydrogen chloride into a. chloroform solution of the base, a yellow 
liquid was obtained, which doubtless contained the dihyirocMonh . 

Dry hydrogen bromide was passed into a solution of 2 : 5-di- 
phenylpyrazine in glacial acetic acid, and the mixture kept a fen 
hours. Golden-yellow crystals then separated, which were found 
to be 2: 5-diphcnylpyrazine dihydrobromide, C 4 H,N,(C c H ; ),,2HBr; 

0T527 gave 0T435 AgBr. HBr — 40'5. 

C lc H 12 N,,2HBr requires HBr = 41'l per cent. 

This salt was readily dissociated by water, alcohol, nr moist sir, 
On heating it with ethyl acetate, it dissolved and partly dissociated, 
and, on cooling the solution, a mixture of dihydrobromide an 
base separated, but no monohydrobromide was obtained. 

2: 5 -Diphenylfyrazine disulphate, C 4 H. 2 N 2 (C e H 5 )2,2H 2 S0 ( . rr 
suited on the addition of concentrated sulphuric acid to a sl ’ utl , 
of the respective base iu ethyl acetate or glacial acetic aci , 11 
monosulphate could not be obtained. 2 : 6-Diphenylpyi>™ e 
sulphate forms yellow plates, which, when exposed to mt>ls 
readily dissociate, yielding the colourless base: 
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m :'!17 gave 0'2570 BaSOj. II 2 S0 4 =44'7. 

C 1C H B %2H 2 S0 4 requires H 2 S0 4 = 45'8 per cent. 

Although the result of this analysis is not in very close agreement 
vith the theoretical figures, owing to the readiness with which the 
t dissociates, it nevertheless proves conclusively that the salt has 
i' e formula indicated above. 

<„!ti of 2: b-Diphenylpyrazine. — The monohydrochloride of this 
, JSC is described, in the preceding paper (p. 2501). It is a prac- 
irallv colourless, crystalline solid. The monohyd robrornide, how- 
, vrr , is pale yellow, whilst the monomlphate is quite colourless, 
[lie dihydrochloride and disulphate were obtained in the form of 
illations, both of which were yellow, but no positive indication of 
]>e formation of a dihydrobromide could be obtained. 

■_>: 6-Diph enylpyrazine monohydrobromide, C 4 H.,N,(C 6 H 5 ) 2 ,HBr, 
n-paraf ed in pale yellow needles on passing hydrogen bromide into 
i, solution of the respective base in a mixture of ethyl acetate and 
ikoliol. Like the previously described salts, it readily dissociated : 
i.r] (u8 gave 0'0840 AgBr. HBr = 25'7. 

C lc II 12 N ? ,IIBr requires HBr^25 9 per cent. 
i : 6-Di phenyl jryruzine monosulphate, C 4 H,N 2 (C 0 H 3 ) 2 ,II 2 SO 4 , 

•rystallised in quite colourless needles on adding concentrated 
ulnhuric acid to a solution of 2: 6-diphenylpyrazine in glacial 
uvtic acid: 

"1316 gave 0 0934 BaS0 4 . II.,S0 4 = 29'8. 

C ]t H, 2 N 2 ,H 2 S0 4 requires H 2 S0 4 = 29'7 per cent. 
s " u * of PV'-Dimelho.yy-‘>: o-diphenylpyradne.—The monohydro- 
Iduntle, monohydrobromule, and monosulphate of yp'-dimethoxy- 
: o diphenylpyrazine crystallised readily, and the disulphate was 
li 0 obtained in crystals, although it was very unstable. A solution 
f the ihhtjdmbromide was obtained as a deep violet-coloured liquid 
'-V saturating a solution of pp’ dimethoxy-2 : o-diphenylpyrazine in 
lanal acetic acid with hydrogen bromide; and this salt also 
■pptared to be formed on passing dry hydrogen bromide over the 
will base. No positive evidence of the formation of a dihydro- 
IiuTide could be obtained. 

pp -/Junethody-2 : b-diphenylpjrazine monohydrochloride, 

C 4 H 2 N,(C c H 4 -OMe) 2 ,HCl, 

termed by saturating a warm solution of the pyrazine derivative 

,, S “ , acetlc acid with hydrogen chloride. On cooling, the salt 
-Pirated in bright yellow needles: 

1/3191 S ave 0'1374 AgCl. HC1 = 10'9. 

T C isH 16 0 2 N 2 ,IIC1 requires HC1=111 per cent. 

salt dissociated much more readily than the corresponding 
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derivative of the 2: 6-substitutcd base, and, when dissolve 
chloroform, exhibits an intense green fluorescence. 
m’-Vimethoxy ; 2 : 5-diphenylpyraiine monohydrohromidt, 
C 1 H 2 N 2 (C c H 4 -OMe) 2 ,HBr, 

was prepared in a manner similar to the salt last described, j. 
formed orange-coloured needles : 

0*2781 gave 0 1373 AgBr. HBr = 21*3. 

C ]S II 10 O,N,,HBr requires HBr-= 21*7 per cent. 

^-Dimctlioxy-2 : 5-diplienylpyrazine monohydrobromide, \\^ 
the corresponding hydrochloride, is iluorcscent in chloroform 
solution. 

pp '-Dimethoxy-2 : 5-dijihenylpyrazine monosulphate, 
C 4 H 3 N 3 (C 0 H 4 -OMe) 2 ,H 2 SO 4 , 

separated in yellow needles on adding sulphuric acid to a warm 
solution of the respective base in glacial acetic acid, and coolin; 
the mixture. It dissociates readily, and, like the last-mentioned 
two salts, is fluorescent in chloroform solution : 

0*2700 gave 0*1581 BaS0 4 . H 3 S0 4 = 24*S. 

C ls H 10 O 2 N.,,H 2 SO 4 requires H,S0 4 =25*1 per cent. 

When to a solution of pj/-dimcthoxy-2 : 5-diphenylpyrazine h 
chloroform, concentrated sulphuric acid was added, a yc-llo* 
solution of the monosulphate was first formed, which ex- 
hibited a brilliant green fluorescence, but on introducing at 
excess of the acid the base was dissolved by the latter, yielding 
an intensely violet-coloured liquid below the chloroform. Sufficient 
ethyl acetate was then added to render the mixture homogenra-. 
and the liquid kept a few hours, when pp '-dimethoxy-l: 5-r/i>/™„’- 
pyrazlne dmtlphate, C 4 ILN„(C c H 1 -OMe) 2 ,2H 2 S0 4 , separated is 
small prisms, resembling in colour crystals of potassium per- 
manganate. This disulphate is very unstable; it dissociates in 
ordinary air, yielding the yellow monosulphate, and, if the air a 
unusually damp, complete dissociation ensues. The dissociated 
mixture may, however, be successively reconverted into the yeilw 
monosulphate and the deep violet-coloured disulphate by desic- 
cation : 

0*1224 gave O' 1200 BaS0 4 . H2S0 4 = 41*1. 

C] S H 10 OjN a ,2H 2 SO 4 requires H,SO 4 =40*2 per cent. 

This disulphatc dissociated so readily that it could not be "*asW 
with any solvent, and it is owing to this fact that the aIia . u ' 
indicated a somewhat high percentage of sulphuric acid. 

Salts of pp'-l)imethory-2: Miphenylpyrasine. This baseWj 
yielded a crystalline monohydrochloride, monohydrobrorai 
monosulphate, the first of which has been described in t ie P reL 
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,.!)!■! ip- No indica tion of the formation of a dihydro- 

clilcride could be obtained, but the dihydrobromide was obtained 
a , very deep violetrcoloured solid by passing dry hydrogen bromide 
c,ver tie solid base ' A dee P violehcolourcd solution of the 
pittite in concentrated sulphuric acid was formed, but this salt 
couM not be crystallised. 

m'-Uimethoxy-2 : S-diphenylpyrazine monohydrobromide 

C 4 H 2 N 2 (CJT 4 -OMe) 2 ,HBr, 

'crystallised in deep yellow needles on the addition of a little con- 
jceatratcd hydrobromic acid to a solution of the base in a mixture 
jof C |hvl acetate and alcohol: 
u ]5So gave 0 0832 AgBr. HBr=21’3. 

C 13 Hi C 0 2 N 2 ,HBr requires HBr = 217 per cent. 

This salt is not fluorescent, thus differing from its 2 : 5-substitut,ed 
imncride. 

Yfi l)ini(thory-2 : Miplienylyy ratine monosulphate, 
C,H 2 N 2 (C c H 4 -0Me).,,H 2 S0 4 , 

obtained on adding concentrated sulphuric acid to a solution 
i the respective base in ethyl acetate. It was not fluorescent, and 
armed pale yellow needles, which dissociated fairly readily : 

"T'JS.i gave 0 1549 BaS0 4 . H,S0 4 = 24'7. 

C'i S II K 0,N 2 ,H 2 S0 4 requires H 2 S0 4 = 2o'l per cent. 


of mm'pp'-Te tramethoxy-1: 5 diphenylpyraiine. — The 

mount of this base available was very small, and therefore only 
* , ' cliaviour I owards sulphuric acid was investigated. It was 
lukidlv more basic than the previously mentioned bases. When 
Mild with a small amount of sulphuric acid in glacial acetic acid 
ilmion it yielded mm'pp' -tctramethoxy-l : 5-diphenylpyraiine 
" rd pliofe, C c H,(OMe) 2 -C 4 H 2 N 2 -C 0 H 3 (OMe).„H,SO 4 , which 

01 '“f red ueedI “' If. however, the solution contained 
By excess ot sulphuric acid, the orange-coloured crystals of the 

7^-? gaVe Place t0 sma11 ’ jet-W^fc prisms of the corre- 

nig Mphate C t n 3 (0Me) 2 -C 4 H 2 hyC c H 3 (0Me),,2H,S0 4 . 

1 "- sla s P° ssessed a brilliant metallic lustre, and were ver- 

Z ZcilT al w° Ugh they Were dissociated fairly readily by 
ruiue dk ,d ! t SOi ™ ° £ mm 'f’7 ,, -tetramethoxy-2 : 5-diphenyl- 
Le coLlr r ln COnCen ‘ rated sul P b ™ a « d had an intensely 
lalvsis 1 ™° l,Dt ° f theSe Salts was not sufficient for 

Hdflv xdelded ^ PP, ir mea ° Iy ‘ 2 '' Wi P Ae »y%n»«'n«.— ! This base 
ad moio ! ii t “ : “ 01l " h / d ™ cl| l«nde, monohydrobromide, 
c evidence of the e of 16 could crystallised, 

it a compound f ™ Ste ™ e of a dihydrochloride could be obtained, 
vol. xevi, a blUlsh ' bIack colour will* a bronze lustre, which 
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was doubtless tie diliydrobromide , was obtained by passing 
hydrogen bromide over the crystallino base. A deep bo:, , ■ . 
solution of the .disulphate in concentrated sulphuric acid was 
obtained. 

mm'pj/.Tctramethoxy 2 : 6 diphenylpyrazine monohydrochlosu 
has been described in the preceding paper (p. 25 L l ). ‘ 

yellow, and does not dissociate so readily as the previously described 
hydrochlorides. 

mm , p'p f -Tetramelhoxy J 2 : 6 -diphenylpyraiine monohydrolrumi 1 , 
C 6 H 3 (OMe) 2 'C 4 E 2 N 2 -C 6 n 3 (OMe) 2 ,HBr, was obtained in orat *“ 
coloured needles on passing hydrogen bromide into a solution ^ 
the respective base in warm ethyl acetate. The amount of product 
available was small, and it was not analysed. 

mm'pp'-Tetramethoxy-2 : 6-diphenylpyrazine monosulphate 
C c H 3 (OMe) 2 -C 4 H 2 N,-C 8 H 3 (OMe) 2l H 2 SO,, 
was prepared by adding concentrated sulphuric acid to a solution 
of the respective base in ethyl acetate. It formed yellow needla 
which were stable in the air, but were dissociated by alcohol or 
water. 

Two series of isomeric mono-acid salts of the 2: 6-substitiitel 
pyrazines are possible, which would be represented respectively li- 
the following formula : 

,-CRlCH. 

'ClllCIl- 

(I.) a 

■ Throughout the course of this work, however, no indication oi 
the presence of isomerides was observed, and it is therefore probable 
that the acid attaches itself to ODe of the nitrogen atoms more 
readily than to the other. If this be the case, the mono-acidic sails 
of the 2 : 6-substituted pyrazines are probably represented l; 
formula II. Furthermore, the fact that no di-acid salt of the la- 
mentioned bases could be crystallised may be due to these sails 
being difficult of formation, owing to steric hindrance, but it is 
quite likely that it is due only to their being more soluble that 
their 2 : 5-substituted isomerides. 

In conclusion, the authors wish to acknowledge their mdebteunes; 
to Dr. J. T. Hewitt, who kindly placed at their disposal tk 
spectroscope with which tho curves given in this paper were obtained 
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(TUX .— The Absorption Spectra of Various Diketo- 
pyrroline Compounds. 

By John Edward Purvis. 

A stuiES of coloured diketopyrrolines have been described by 
Ruliemann (Trans., 1909, 95, 984, 1603; this vol., pp. 462 1438) 
and it appeared to be of some interest to study these compounds in 
relation to their absorption and constitution; the aim of this 
communication is to show how far the absorption is connected with 
(1) tie ketonic groups, (2) the replacement of the oxygen of the 
ketonic groups, and (3) the replacement of hydrogen of the 
aromatic side-chains by various groups. 

•V; 1000-alcoholic solutions of the following substances were 
examined. The method of examination has been described before. 

2:3-Diketo-4:5-diphenyipyr«olme, Vp h;c p^>NH; dark red. 

2:3-Diketo-4-phenyl-5-tolylpyrrolixies to m-, »■) 9° ' C0 \wtj 
dark red. CPl,:C(C 7 H r )> NH > 


2 : 3-Diketo-4-phenyl-5-;;-cu[nylp} rrol 


line, I 


co- 


-co. 


,J. CPh:C(C 9 H, 1 )> NH;dai ' k 

From the absorption curves (Fig. 1), it is evident that the 
ujptions are all of the same type. The differences correspond 
»"h differences in the shades of red of the different compounds 
tm- example, the ortt^tolyl compound (I) is not quite so dark 

hi the e ^ ( } a PaTa " (V) com P ounds ’ and the curves 

Jm these differences, in that the rays are transmitted through 

, to luckncsseso the solution. It is noticeable, also, that the 
1 t } compound (II) is a shade darker red than the ortho-tolyl 
l ' pound and not so deep red as the meta- and para-compounds. 

itch tea f ° r thc a «= transmitted 
ompotds Or f eUber the meta - «r para-tolyl 

ho OTtho-tolvl ’ to aDOther wa y> t,Je absorption band of 

let a- or parat 0 l7° Und “ “ Str0Q S 38 tllat o£ either the 

iphenvl r u ■ P ° Und; “ d absorption band of the 
oinpound butioj f that ° f the “'tko-tolyl 

4 1 dtivativef Stl '° ng " Ullda ° f the - P-i 

the ^substances were also examined, but no 
" 0re ° bselVed 111 tbe ultraviolet regions. The positions 

8 c 2 
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when general absorption begin, expressed in oscillation frequencies, 


are: ... , 

Dikelodiphcnylpyrrolinc 80mm. thick 
,, 10 )) ” 

Diketo-n-tolylpyrrolme 30 „ 

10 i> »» 

Dikrfo-m-toiylpj'iroliM 30 „ 

,, 10 ,, >» 

Dikcto-y-tolylpyrroline 33 „ .. 

»> 10 i« n 

Uiketo-p-cumylpyrroline 30 „ >> 


3246 

3997 

3603 

4109 

3320 

39S1 

3148 

3965 

3153 

3593 


Ki«. 1. 

Osciillation frequencies. 
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Therefore the result of the substitution of hydrogen by an 
aliphatic group in an aromatic side-chain docs not fundamentally 
ji/er either the colour or the absorption. The observed band 
corresponds in each case with the colour, and there is no band 
produced in the ultra-violet region. 

When the two diketo-groups are still left intact, and the sub- 
stitution in an aromatic side-chain is by the methoxy- or methylene- 
dioxy-groups, thp dark red colour remains unchanged, but another 


Fia. 2. 

Oxcill at ion freque n c Les. 


18 20 22 24 26 28 30 32 :J1 36 38 



> 1. X/10,000-«/«)/io/iVr solution of 2 : 3-difotoA-pkcnyl-5-\>-ani*y1pjrroliiic. 
II. X/ 1 0 , 000 • « / cokolic ,, 2 :3-dikcto4-pheny}'5'p}pero'tiiftj>yrrolino. 


bind in the ultra-violet region is produced. The formulas of these 
two derived substances are: 

2:3-Diketo-4-phenyl-5-w-anisy]pyrrolme, ^ • 

, w cphicrau.'OMer ; 

lurk red. 

2 : 3'l)ikcto-4 pIieuyl-5-piporonylpyrroline, 

?° C SXH • 

,, . cPh:c(c 6 H :i :o,:oib)> NM - 

»rk red. 

-I ; 10,000-solutions were examined, and from tbe curves (Fig. 2) 
t will be seen that each substance has two bands. The less 
ei tangible band of each corresponds with the bands of the previous 
instances. On the other hand, the more refrangible bands have 
o corresponding hands in the original diphenyl compounds, and 
n t] ° eac ^ other both in position and persistency, 

f ° er neither the original colour nor the corresponding 
r P ion is fundamentally altered by the introduction of a 
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methoxy- or a methylenedioxy-group in an aromatic side-cliain but 
another band is produced in the ultra-violet region correspond 
with the new type of side-chain. 

Further, the plienylhydrazones of the diphenyl compound and 
of the /?-tolyl compound were examined in N j 10,000-solutions, Tb 
constitutional formula; of these substances are : 

DiketodiphenylpyrrolinephenylhydrazoQG, ^ 

carmino red. 

CPh c:n 

Diphenylpyrrolmophenazine, JJ Ph . NH .^ :N > C 6n 4 ; lemon } <d)o*. 


Biketophenyl-p-tolylpyrrolinephenylbydrazone, 
^ :N:NHPb) ’ G0 >NH ; 


carmine-red. 


C?h=rC(C 7 H 7 ) x 


Phenyl-p-tolylpyrrolinopbenazme, l e . 10t . 

yellow. 

Considering the earmine-rcd phenylhvdrazones, it will be sees 
from the curves (Fig. 3 and 4) that they show two bands. Tie 
less refrangible hand corresponds with the single hand of tie 
original unsubstituted diketopyrrolines slightly shifted towards tie 
more refrangible side; and the smaller, more refrangible one results 
from the introduction of the hydrazine radicle in place of oxsm 
of ono of the lcetonic groups. Considering the yellow-coloured 
phenazine compounds, the curves also show two bands, a smaller, 
less refrangible one, and a stronger one in the more refrangible 
side. That is to say, the successive elimination of the oxygen oi 
both the ketonic groups produces a change in colour from dal 
red, through carmine-red to yellow ; a decrease in the intensity oi 
the band of the original diketonic substances ; and the production 
of another band on the more refrangible side, the intensity of which 
increases by the successive elimination of the ketonic groups. It is 
important to notice that the increased weight of the molecule doss 
not shift the band or the general absorption towards the red end. 
as is usually the case. On the contrary, the shift is towards tie 
more refrangible end of the spectrum. 


General Results and Discussion. 

To sum up these observations, it is clear (1) that the diketonic 
structure means the production of a dark red colour, 
a corresponding well-marked absorption band, the poiif-cn 
of which differs slightly, corresponding with differences 
tile dark red shade; (2) the introduction of a metl)I or 
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Pig. 3. 

Oncillation frequencies. 

18 20 22 24 26 28 30 32 34 36 38 



I. X/1000 -alcoholic solution of diketodiphe.nylpyrrolint, 

II. X/IO, OQO-oJcoholic „ dikctodiphtnylpyrrolinephcnylkydmzonc. 

III. N/l 0,000 -alcoholic ,, diphenyl pyrroli nophcnaz i nt. 


Pig. 4. 

One illation frequ r nr its. 



f solution of 2 : Z-dikcto-l-phenyl-byi-tolvlpyrrolinc. 

- Iroholic , „ , 

1 Xidiinn i i ” »* phmylhydrazont \ 

’ -acohohc „ ptonyl-^tolylpyrroliiwphciiazbu'. 
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a. propyl group in an aromatic sidechain produces 
fundamental change either in the colour or m the absorption 
hand; (3) it either a methoxy- or a methylenedioxy-group 
introduced in an aromatic side-chain, the deep red colour a C( j 
corresponding band are still retained, hut another more refrangible 
band is produced characteristic of the type of the introduced 
radicle- (4) when one of the oxygen atoms of the diketonic group, 
is replaced 'by the ‘.N'NHPh group, the colour is changed from dark 
red to carmine-red; the corresponding less refrangible absorption 
hand is reduced in intensity and its position is shifted towards Iks 
more refrangible side; and another weaker band is produced beyond 
this on the more refrangible side ; (5) the replacement of both oxygen 
atoms of the diketonic groups, and the production of the plienazine 


ring : N >C 6 H 4 , changes the colour from carmine-red to lemon-yelk*. 

and the corresponding band is also shifted towards the mote 
refrangible end. This band is also less intense, and the second 
more refrangible band becomes much stronger ; and (6) correspond- 
ing with these changes in colour and selective absorption, the 
positions of general absorption are shifted towards the more 
refrangible region of the spectrum. 

The observations, then, indicate that the absorption is intimately 
connected with the presence of a diketonic grouping. Baly and 
Stewart (Trans., 1906, 89, 502) have suggested that the residual 
affinities of the dicarbonyl compounds studied by them are oscillating 
between two extreme phases. But in these compounds it maybe 
equally valid to say that the maximum valencies of the oxygen 
atoms come into action, resulting in the production of a closed 
ring produced by the two oxygen atoms, and the consequent pro- 
duction of absorption. On this suggestion the ring is destroyed 
by the elimination of the oxygen in the hydrazone linking; tk 
intensity of the original band is lessened, and another band n 
produced, accompanied by changes in the colour and absorption* 
the visible spectrum from the less to the more refrangible regions 
The further production of the phenazine nng does not wholly 
destroy the original absorption; it simply decreases it, and anotle. 
band is produced characteristic of the new type of ring. 

From these considerations, it seems to be difficu t o re ^ - ‘ 
conclusion that the original band, which corresponds with ft * P 
red colour, is caused by the oscillation or vibration of the on ® 
diketopyrroline ring, and that it is modified by t e fc . 

of the ketonic groups. In connexion hereu , ‘ ^ 

mentioned that the author found no bands m „ 

solutions of il’/10-i -V/100-, Nj 1000-, and .1 /10,000 stren = 
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tliroush varying thicknesses of 2 mm. to 30 mm. Also, Hartley 
,,,! Robbie (Trans., 1898, 73, 598) found no bands in alcoholic 
solutions of pyrrole, and this has been confirmed by the author 
(this vol., p. 1648). 

I have again to thank the Government Grant Committee of the 
Koval Society, by whose assistance the spectroscope used in this 
research was obtained, and also Dr. Ruliemann for specimens of the 

pure substances. 

University Chemical Laboratory, 

Cambridge. 


COLX. — Researches on Bleaching Powder. 

By Robert Llewellyn Taylor. 

For the purpose of this investigation, it was first of all necessary 
to devise a method for distinguishing between pure chlorine and 
hvpochl orous acid, and, in a mixture of the two, finding their 

proportions. 

The method used was to pass the gases through a known volume 
oi y /10-sodium arsenite. The action of chlorine and of hypo- 
chlorous acid on sodium arsenite may be represented thus: 

( 1 ) As s 0 a +2Cl s +2H 2 0 = As 2 0 6 + 4HCl. 

(2) As 2 0 3 + 2HOC1 = As 2 0 5 + 2HC1. 

It is plain that, for the same amount of arsenite oxidised, twice 
as much hydrochloric acid (or chloride) is produced in the case of 
chlorine as in the case of hypochlorous acid. The arsenite (which 
must always be in excess, so that it is not completely oxidised) is 
ilnn divided into two equal parts. In one-half, the amount of 
arsenite remaining unoxidised is determined by means of A T /10- 
i'wliue solution, and from this the amount oxidised is ascertained. 
In the other half, the amount of chlorine is determined by means 
“i .1 / 10-silver nitrate. In the latter determination the use of an 
indicator was very soon discarded, although, if a considerable 
proportion of the arsenite has been oxidised, the arsenate produced 
arts fail Iy well as an indicator, and may be used instead of adding 
a chromate to the solution. JJucb more trustworthy results, how- 
eur, are obtained by acidifying the solution with nitric acid, 
fading a little of the silver solution, boiling for a minute or two, 
then filtering a portion of the liquid. A little more of the 
a ur s °l ,l tion is added, drop by drop, to the filtered portion, which 
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is then returned to the bulk, and this boiled and filtered again. 
This is continued until the filtered portion gives no further pr , 
cipitate with the silver solution. As described the process seems 
tedious, but in practice it works very well, and the determination 
of the chlorine can be made fairly rapidly. In this process as the 
solutions used are all decinormal, and therefore equal to each other, 
when the oxidising agent is pure chlorine, the amount of a l v?r 
nitrate used (= amount of chloride present) is the same as the 
amount of arsenite oxidised. When hypochlorous ae.d B tb( 
oxidising agent, the chloride produced is only half the amount of 
arsenite oxidised. 


The Action of Carbon Dioxide on Bleaching Powder. 

It is very frequently stated, and probably usually considered, that 
carbon dioxide simply liberates hypochlorous acid from bleaching 
powder A considerable number of observers, however, have 
pointed out that chlorine is produced when pure carbon dioxide 

acts on bleaching powder. 

Thus Richards and Juncker (Dmgl. I olyt. J-, 1374 211,31 
state that dry bleaching powder is almost undecomposed by carbon 
dioxide. If about 10 per cent, of water is present, both chlorine 

and hypochlorous acid are produced. 

Woltcrs (J pr Chan., 1874, [ii], 10 , 128) refers to the liberation 
of chlorine by the action of carbon dioxide on bleaching powder. 
Ind L^go arid Schappi {Dingl. Tolyt. J., 1889, 27 3 63) statctbi 
carbon dfoxide expels nearly the whole of the chlorine from bleaching 

^Dreyfus (Butt. Soc. ckim., lftS4, [ii], 41 , 600) found that carbon 
dioxide has no action on calcium chloride, but, in the presence o. 
chlorine monoxide, either dry or m aqueous solution, it liberate. 

Ct More' recently this question, with others relating to bleaching 

hl In°my 1 firT experiments, carbon dioxide, in its ordma^mois 
condition, after being well washed with water, was pas = o{ 

U-tube containing bleaching powder and a suffic.c^ ^ ^ 
glass wool to give a free passage for the g ■ marble, 

ordinarily prepared by the action of hydmihioric acid 
invariably carries with it a little hydrochloric ^ 

of the experiments, this was removed by P“ s “g ^ qmK 

glass wool wetted with a solution of sdver mtra h ^ * 
effectually. When, however, the gas is well washed 
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nu {; of hydrochloric acid accompanying it is not sufficient 
81 - to affect the results. After passing through the bleaching 
St n ler the gas was passed through a Bunsen U-tube containing 

v iO-scdium arsenite. 

, on qdera.ble number of experiments were made, and the 
livin', is an example of ths results invariably obtained. Twenty 
: p { |] 1C J/10-arsenite were used: 


I. 


lint of arsenite oxidised 8 "85 c.c. 

Anumnt of jt'/lO-silver nitrate used S'4 c.c. 


It is plain from this that the sole product of the action of carbon 
«ide on bleaching powder is chlorine. The escaping gas has a 
•one odour of chlorine, and none at all of hypochlorous acid. 
ie action proceeds very rapidly if the carbon dioxide is quite 

ji»t. 

In some further experiments, the carbon dioxide was dried by 
siiug it over calcium chloride. The effect of drying the gas is 
n! the action becomes much slower, and, as the moisture usually 
vsent in the bleaching powder is gradually carried away by the 
v carbon dioxide, it soon becomes extremely slow. When this 
lint has been reached, the instantaneous acceleration of the action 
lien the drying tube is removed is very striking. The following 
rce experiments show that the product is the same with the dry 
with the moist gas, namely, nothing but chlorine : 


II. 


Arsenite oxidise I . 
3-4 
)■» 
fi-55 


Chloride produced. 
3-5 
1-flS 
0*65 


r l he slight excess of silver nitrate used may have been due to a 
ttlc hydrochloric acid carried over, although the actual amounts 
re not beyond the limits of accuracy of the method. 

When carbon dioxide is passed through a solution of bleaching 
3W der in water, the action is very rapid, but the result is exactly 
ie same, as the following experiments show : 


III. 


Arsenite oxidised, 
5 6 
31 


Chloride produced. 
5- 58 
31 


nc issuing gas again had a strong odour of chlorine, and none 
t all of hypochlorous acid. 



: researches on bleaching powder, 


254.4 TAYLOR 


Action of Carbon Dioxide on a Mixture of Sodiijm Chh ride 
Hypochlorite, and on a Mixture of Bromide and Uypobrom,,,. 

The mixture of sodium chloride and hypochlorite was prepay 
by passing chlorine into a moderately concentrated cold solution ^ 
sodium hydroxide. The following experiments show that the actio; 
is exactly the same a, with a solutron of bleaching powder -. 


IV. 

Arseuite oxidised. 
4-1 
fi -1 


Chloride produced. 
4 * 1*2 
6*13 


When carbon dioxide is passed through a solution containing a 
mixture of a bromide and a hypobromite there is, as one would 
naturally expect, an immediate and copious liberation of bromine. 

‘ It is well known that carbon dioxide acts m a similar way on i 

mixture of iodide and hypoioditc. 

It appears from the foregoing experiments, that the action « 
carbonic acid on bleaching powder and similar substances is exact'.;- 
like that of anv other acid. There has been much discussion as 
to the actual constitution of dry bleaching powder, but, whatever 
that constitution may be, it may he taken that, in solution or ir 
presence of water, it is, to all intents and purposes, a mixture o: 
chloride and hypochlorite. The usual explanation of the actor 
of say, sulphuric acid (when used m considerable quantity) on 
bleaching piwder is that the chloride and hypochlonte are hots 
decomposed, with the simultaneous product, on of hydrochloric d 
hypoehlorous acids, and that these decompose, each other, with the 
liberation of chlorine. The question is whether or not we mm 
eek some other explanation of the action of carbonic acid. 
There would seem to he no doubt that the action of carbonic ano 
is exactly like that of other acids. Of course, this invol ■■ 
conclusion that calcium chloride (or sodium chloride or mmpx. 
is decomposed, when in solution, by carbonic acid, with the »u - 
of hyd Techier,; acid, and that, therefore, the action of hydrocllonv 
acid on carbonates is a reversible one: 

CaCO, + 2HCI — CaClj+HjCOj. 

I have tried to obtain some experimental evidence that t is 
the case, and not altogether without s™ 36 , sUK d 

Many years ago Muller (Journ. Chen, Soc 18 0 23 . ^ 

that a solution of lead chloride is decomposed when ca ^ ^ 
is passed through it, with liberation of hydrochloi * ^ 

cipitation of a chloroearhonate, and that some o dios idf, 

could actually be distilled off. He also stated that 
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under considerable pressure, would decompose sodium and calcium 
chlorides, when in solution in water, -with liberation of hydro- 
chloric acid. He used ultramarine as an indicator, and stated that 
whilst carbon dioxide alone does not decompose ultramarine 
suspended in water, even under considerable pressure, if the water 
contains common salt dissolved in it the colour of the ultramarine 
s destroyed. 

1 am unable to confirm the latter observation. Carbon dioxide 
vimii bubbled through water in which a little ultramarine is 
suspended, has no effect on it, whether the water contains salt or 
net. binder a pressure of a few atmospheres, however, ultramarine 
is decomposed and decolorised by carbonic acid alone, and I have 
■been unable to observe any difference in the action when the water 
contained salt as well. The experiments I made were performed 
in “ ordinary sparklet apparatus, in which the pressure attains 
five or six atmospheres. If distilled water with a little ultramarine 
suspended in it is placed in such an apparatus, and then the liquid 
charged with carbon dioxide in the usual way, there is no immediate 
tlirot. but, in the course of a day or two, the colour of the ultra- 
Biarhie gradually disappears. As stated above, the presence of 

“It ( OT °! calci "“ chloride) in the water makes no anparent 
iiuerence in the result. 1 1 


Methyl-orange is, however, a much more delicate indicator for 
usds than ultramarine. It is usually assumed that the former is 
afated V carbonic acid, but this is not quite correct If well 
t.ul,ed carbon dioxide is bubbled through distilled water coutaininu 
. ..tile methylorange, there is a distinct alteration of the colour! 
■1 ough It does not turn pink. If, however, the water contain! 
.-o a little pure salt or ealemm chloride, or potassium chloride 

WW thrmT e Tb n Mtly ^ " h ™ tb ° Cilrbon d^ide is 
,, d tirm, = li - Ti e change of colour is most striking in the case 

, . 10 l0 “ m ” tl , SaIt > but 11 » l«ite evident with the other chlorides 
mSlSr eVide, ; Ce that carb0nic wid liberates a sensible 
ie iol nM 1 m ID SOh " 10nS ° f chlOTid “b that is to say, 

■ °J hydrochloric add on carbonates is a reversible one 

:.»?ir— of i;f ochbric ** tims uberated must «* 

carbonic arid w 6 C1U ' te “ ffident to ex l llain tlle action 
rail amount of 1, d ^ blng poivder and similar substances. The 
l l y r il0nC .? d hberated -11 at once decom- 
'pochiorite* W ,T° US a " d ilbeTatcd simultaneously from the 

'Stbi :: 1 e t le th * acti - ** -w ^ to 

lorine, and if this ■ S ° theI J mU be a c0ntmil0Us evolution of 
lackm ” J , " Ca ; ncd awa y » as it is formed, the 
° P WjH bo almost completely decomposed. 
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It may here be noted that if carbon dioxide is bubbled ■' : 
water containing potassium bromide or ammonium chloride 
coloured with methyl-orange, the change of colour is not so strip 11 
as in the case of the three chlorides mentioned above. p ure ' 
coloured with methyl-orange becomes quite pink when chaji>ed » ' t 
carbon dioxide in a sparklet apparatus. ' 

Von Tiesenholt (loc. cit.) explains the production of chlorine : 
carbon dioxide acts on bleaching powder by supposing that tv " 
chlorous acid is first formed by the action of the carbon dioxide^ 
the hypochlorite present, and that this acts on the calcium ehlord° 
liberating chlorine : 

CaCl 2 + 2HOCI = Ca(OH) 2 + 2CI 2 . 

He finds, in confirmation of this view, that chlorine is libera- ri 
when a solution of hypochlorous acid is added to calcium ehlnr ; de 
or to common salt. The experiments here described, however 
that nothing but chlorine is produced by the action of carbon- 
acid on bleaching powder, so that all the hypochlorous acid rtj t r 
is liberated must be decomposed. Apparently, if von Tiesenho'i - 
view is right, hypochlorous acid cannot exist in the presence oi » 
sufficient amount of a chloride, so that it would be impossible to 
expel any hypochlorous acid from a solution which coittrsi 
chlorides. As will be seen later, however, mixtures of chlorine 
and hypochlorous acid containing a considerable proportion ;/ 
the latter cau be expelled from solutions of bleaching povde- 
Consequently, whilst it is possible that the action of hypochloroui 
acid on chlorides may account for some of the chloriue which is 
produced in the case of concentrated solutions or the merely moist 
bleaching powder for example, von Ticscnholt’s explanation" would 
not appear to be preferable to the one offered above. 

The Action of Air on Bleaching Powder, 

Although this was not the order in which the experiments were 
actually tried, it will be best to describe first the effect of air frost 
which all the carbon dioxide has beeu removed. This was done tv 
passing the air through washing cylinders containing coke wet will 
a concentrated solution of sodium hydroxide. It was then bubbled 
through a milky solution of bleaching powder (about 5 to 10 per 
cent.), and afterwards through the solution of sodium arsenite. 

In all the experiments with air, it was passed through at a rate 
of about 10 to 15 litres per hour. 

Air free from carbon dioxide is practically inert so far as bleach- 
ing powder is concerned, and naturally all that it can do is to 
sweep out any chlorine or hypochlorous acid -which may happen to 
be present. Consequently, the action is very slow, and the erpen 
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i ts had to be carried on for a long time (from seventy-two to 
, liours) in order to obtain sufficient oxidising action in 

ti e solution of arsenite to be able to judge what was being carried 
^ r f he following results were obtained in three separate 

experiments : 

V. 


Arsenite 

Chloride 

Hypochlorous 

acid, 

Chlorine, 

oxidised. 

produced. 

per cent. 

per cent. 

1-08 

0'57 

90 

10 

1*0 

0-45 

100 

0 

0-8 

0'3S 

100 

0 


The amount of oxidation in these experiments was very little, 
tut thev appear to show that a small amount of free bypocblorous 
acid exists in a solution of bleaching powder, which is simply 
swept out by the passage of air free from carbon dioxide through 
it. Probably the free hypochlorous acid is due to the calcium 
hvpochlorite in a dilute solution being slightly hydrolysed, thus : 

Ca(001) s + 2H,0 = Ca(OH), + 2U0CI. 

This possibly accounts for the fact that solutions of bleaching 
powder have an odour of bypocblorous acid. 

One similar experiment to the above was made in which the 
solution of bleaching powder was kept at a temperature of about 
;4o : the whole of the time. In this experiment, also, practically 
jnothing but hypochlorous acid was swept out, the only difference 
[being that, as one would expect, the time required was rather less. 


Action of Ordinary Air on Bleaching Powder. 

A considerable number of experiments were made with ordinary 
ill', passing it through a tube containing dry bleaching powder, and 
then through the solution of arsenite. At first the action is rather 
slow, but, as the bleaching powder gradually becomes wet, the 
union proceeds more and more rapidly. In some of the experi- 
ments the moisture of the air was purposely increased by passing it 
through a. tube containing wet glass wool. In each of the two 
following series of experiments the same tube of bleaching powder 
Ms used throughout. The time occupied by each experiment varied 
rom about twenty-four hours at the beginning to six hours when 
; bleaching powder had become wet : 
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VI. 

Series 1. 


Chloride 

Hypochlorous 

acid, 

Chlorine 

produced. 

per cent. 

per cent.’ 

4-0 

11 

89 

2 '56 

13 

87 

2*8 

10 

99 

6-95 

0 

100 

7-95 

0 

100 

Series 

2. 


1 *83 

15 

85 

3-1 

8 

ci-2 

6-05 

0 

100 


The above experiments are selected from a considerable mania, 
and they all tend to show that, at the outset, ordinary air sweep; 
out from bleaching powder a mixture containing from 80 to 90 r« 
cent, of chlorine, and from 10 to 20 per cent, of kypochlorous acid, 
but that, as the action proceeds, (lie amount of hypoclilorous acid 
gradually diminishes, and at last, nothing but chlorine appeals. 
The gradation of the experiments is not the same in the two series, 
but that is partly due to the fact that some intermediate experiment; 
in both series were spoiled by going or too long. 

When ordinary air is passed through a solution of bleaching 
powder (not filtered, and containing about 5 to 10 per cent, of the 
powder) the proportion of livpoclilorous acid swept out is consider- 
ably greater, as indeed one would expect if we accept the suggestion 
that the hypoclilorous acid is due to hydrolysis of the calcium 
hypochlorite. As in the case of the dry powder, however, tic 
amount of hypoclilorous acid gradually diminishes as the experiment 
proceeds, although it does not disappear altogether The fellow, 
experiments were made with the same solution of bleaching powder, 
in the order in which they are given. In experiment ho 4. * 
proportion of hypoclilorous acid appears to have risen slight y o,. 
the method of determining it is not accurate enough to «*«•«= 
to say that the amounts in experiments 3 and 4 - 

stantially the same. The action was very slow in the fii.t erpe . 
ment, but much more rapid afterwards : 



VII. 




Hypochlorous 

Arsenitit 

Chloride 

acid, 

oxidised. 

produced. 

per cent. 

4'48 

2-94 

52 

9-15 

7-27 

25 

3'18 

2-88 

10 

3 34 

2-87 

16 
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.. ,, t t be pointed out that the above numbers, showing the 
,, amounts of hypochlorous acid and chlorine swept out of 
. : ,,.j by the air, do not necessarily represent the actual pro- 

present at any moment in the liquid itself. There is no 
1 ... -bat chlorine, being less soluble in water than hypochlorous 
) ; ... ill be swept out more readily, so that the proportion of 
t .TOciil 'i'OUS add actually present in the liquid is certainly greater 
t j 1E above numbers indicate. 

ThO'C results, showing the action of ordinary air on bleaching 
v.kr. are very remarkable. The difference between the action 
■ ordinary air and air from which the carbon dioxide has been 
v( . ( j is, at first sight, almost incredible. Whereas the latter 
siiupl' sweeps out from a solution of bleaching powder (although 
(ci v slowly) practically pure hypochlorous acid, the presence of the 
tpoijv very small amount of carbon dioxide which usually exists 
ordinary air causes the action to proceed much more rapidly 
liliom:h not with anything like the rapidity with which pure 
r t,on dioxide ads), and, after a time, has almost the same effect, 
far as the product is concerned, as passing pure carbon dioxide 
uougli it. 

I have already expressed the opinion that the action of pure 
oisl carbon dioxide on bleaching powder is the same as that of 
im- acids — it is a mass action, and the carbonic acid decomposes 
: the chloride and the hypochlorite. Whilst one may accept 
]i- explanation in the case of pure carbon dioxide used in com- 
mit ivolv large quantities, and always locally in large excess, it is 
i]'c,=ii)lc to believe that the small amount of carbon dioxide present 
i culinary air can act in the same way. We must therefore look 
ir somo other explanation. 


the Action of Chlorine on Alkalis a Reversible Action. 

In former papers (Mem. Manchester Phil. Soc., 1897, 41, No. 
HI; Trans., 1900, 77, 725) 1 have pointed out that the action 
f i nline on alkalis is a reversible one. If an alkali is added to a 
•huiciii ol iodine in water or in potassium iodide until the colour 
ui disappears, the addition of potassium iodide to the solution 
nuts tile liberation of some of the iodine : 

2KOH + 1 2 — KI + KOI + H a O. 

He addition of the extra amount of potassium iodide causes the 
ra c ' ion Id proceed from right to left in the above expression. 
' a!1 ^ I bis, too, follows from the fact that the action is reversible, 

K amount of alkali needed to complete the reaction from left to 
! ' an ^ 1° remove the colour of the iodine is considerably more 
. V °L. XCVU. 8d 
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than is required by the equation, so that the almost coW lB , 
Son of iodide and hypoiodite always contains some f ree alkaE 
When these experiments were made similar ones * ete 4 
performed with bromine and alkalis, but analogous results * Et( 
not obtained. The reason of this must have been that too strot? 
a solution of bromine was used, because I find that the revembilitj 
of the action of bromine on alkalis is quite as striking as tk , 
iod ne if a very dilute solution of bromine is employed. The actios 
not nearly so easy to see with ordinary ' bromine water, b tt5 
L is diluted with ten to twenty times its bulk of water and *, 
sodium or potassium hydroxide added drop by drop until the 
of the bromine has disappeared, the addition of a little ccoceutm« 
solution of potassium bromide causes a manifest liberation < 
bromine The liberation of bromine is seen still more plainly jf, 
instead of the solution of potassium bromide, a considerable am™,, 
Of the powdered salt is added. The addition of he extra pot*, 
bromide causes the action to proceed from right to left: 

2 KOH + Br 2 = KBr + KOBr + H s O. 

It is perfectly reasonable to suppose, then, that the action d 
chlorine on alkalis is also a reversible action. This has aM; 
been suggested by von Tiesenholt (, loc . a t), who describes a u* 
o experiments which point to this conclusion. I have ken * 
lL nstra te by experiments which are described later, thitte 
conclusion is correct, and it will be seen that it supplies a perfectly 
satisfactory explanation of the action of ordinary air on cate 
pouter and that it also explains some well-known acts with regaro 
ZLl bleaching solutions which have been hitherto apparent; 

“T/wetpresent the action of chlorine on sodium hydroxide and 
on slaked lime thus . 

2NaOH 4*C1 2 — NaCl + NaOCl + H 2 0 

“ d 2Ca(OH), + 2C1, ~ CaCl 2 + Ca(OCl) 2 + 2H S 0.* 

it i. P^n that the chlorid, SS 

tending to reverse the reaction, ^ that, to car^^ ^ o[ fe 
left to right, there must always be a u . known fact* 

sodium hydroxide or lime present. ^ am „ unt 0 f in 

bleaching powder always contains i*. otherwise If this 

lime, and that it is impossible to prepare t; wi U piece 

Hme, or a portion of it, is removed, then the react® 

* It is not suggested t' lat th,s cq™ 4101 ' 0 f equilibrium i» *‘ J 

manufacture of bleaching powder, but simply the condition <1 

it exists when wet or in solution. 
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in the opposite direction to a greater or less extent, and chlorine 
„iU bo liberated. 

A number of experiments were made to test this point. A filtered 
solution of bleaching powder was employed, having a specific 
gravity of 103 to 106 in different experiments. In order to remove 
tome of the free lime, the solution was exposed to air for some 
hours in a shallow dish, with occasional shaking. The amount of 
free lime present.in such a solution is considerable, and the latter 
becomes very milky on exposure to air. The liquid was filtered 
from the precipitated calcium carbonate, and air free from carbon 
dioxide was passed through it and into the arsenite solution in 
[he usual way. The following are some of the results obtained: 


VIII. 



Arsenite 

Chloride 

Hypochlorous 

acid, 

Chlorine, 


oxidised. 

produced. 

per cent. 

per cent. 
74 

1, 

4-0 

3-16 

26 


3 8 

.VO 

27 

73 


2 6 

1-8 

44 

56 

J. 

5-92 

5-15 

15 

85 


4-35 

4 04 

8 


6.’ 

‘2*27 

1-52 

50 

50 


Host of the separate experiments were made with different 
lortions of the solution, which had been exposed to air for different 
Biigtlis of time, so that the extent to which the free lime was 
emoved varied. Doubtless this accounts for the irregularity in 
he results. In all the above experiments the action was much 
lore rapid than was the case with the solution from which none 
i the free lime had been removed, the rapidity evidently depending 
n the extent to which this removal had been carried. It will be 
nted that besides the large quantities of free chlorine produced, 

> most of the experiments the amount of hypochlorous acid swept 
pt from the liquid was very much greater than was the case with 
e so intion from which no free lime had been removed. This is 
into what one would expect to occur. The hypochlorous acid, as 
Hole stated, is probably due to hydrolysis of the calcium hypo- 
lonte in the solution. This also is a reversible action, and as 
»e of the products of the hydrolysis is free lime, the removal of ; 
le lune naturally stimulates this action as well, 
r ese es P er ™ents demonstrate quite sufficiently the reversibility 
it e reaction betwen chlorine and calcium hydroxide. As the 
; ‘r, ls more or less removed, the reaction proceeds in the 
r direction, and chlorine is liberated. In these experiments 
F * CW ° nne 13 swe Pt out of the solution, but it is continually 
" e l 1Ioduc ed, the steady removal of the chlorine allowing the 

8 D 2 
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reverse action to take place continuously. If the free chlorine w ere 
removed from the solution in any other way, by bleaching, 
example, it would in the same way be continually reproduced as 
l 0 n<r as any of the bleaching substance remained. It follows iron 
this, of course, that the bleaching action of a solution of bleaching 
powder will be stimulated by the removal of free lime from the 
solution. This will he referred to again later. 

The action of ordinary moist air on bleaching powder, both solid 
and in solution, described on p. 2548, is now perfectly intelligible. 
The carbon dioxide in the air combines with the free lime, and, as 
this gradually diminishes and finally practically disappears, tie 
reverse action proceeds freely, and, of course, chlorine is produced* 
It is usually understood, and has been frequently stated, that a 
pure solution of hypochlorous acid bleaches more energetically 
more rapidly than free chlorine. It may be doubted whether this 
is really the case. I have prepared practically pure solutions oi 
hypochlorous acid, and compared its action with that of a solution 
of chlorine on various colouring matters, aud I have failed to find 
any evidence of the greater activity of hypochlorous acid. Rather 
the contrary. With a solution of indigocarmine, for example, the 
bleaching action of chlorine is much more rapid than that of 
hypochlorous acid-in the case of the latter the action is to be 
described as sluggish, rather than rapid. This is an important 
point, because I am strongly of opinion that in the use of solution! 
of bleaching powder and similar substances for bleaching purpose;, 
most of the actions generally attributed to hypochlorous add are 
really due to chlorine, and that, m practice, hypochlorous acid plays 

only a minor part in bleaching. 

It is remarkable how the bleaching action of a solution or 
bleaching powder is stimulated by the mere removal of the ree 
lime in it. If a strip of Turkey-red calico is placed in a dear 
solution of bleaching powder so that it is completely lmm “ se “ 
the liquid, and if the liquid is kept in a closed vessel so that 
has no access to it, there is scarcely any bleaching action aUll, 
even after several days. If, however, the solution is placed » > 

* It may he asked if tk removal of free lime by carbon dim ride is a ■>■*£ 
explanation of the fact that ordinary air expels chlorine from I I 

would net this also explain the action of pure calk,, dioxide on Head. » 1 
so that there would be no need to assume, as is done in the first p 
that carbonic acid decomposes chlorides with the liberation of J ^ 
The author adheres to the latter explanation simply beam* £ osil l e M* 

dioxide is so much more rapid than that of air. A stream • , ilMi ^ 

a solution of bleaching powder liberates chlorme from ten .to ^ 
rapidly than air at its quickest, and flic action altogeth KS ^ ^ 
complete decomposition, such as is effected by other acids, rathu 
sweeping out of chlorine produced bv the reversed action. 



TAYLOR : RESEARCHES ON BLEACHING POWDER. 2553 


basin or a shallow dish, so that air has free access, and if a small 

rl i on of the red calico is left outside the liquid, so that it is 
reached by the solution and the air at the same time, the portion 
out' : (1 c is bleached quite rapidly. Further, if the coloured calico 
j 5 completely immersed in a little of the solution contained, say, 
,D a deep tesktube, and the test-tube is breathed into about half 
. dozen times, shaking after each time, the calico is very soon 
bleached. Also, .whilst, as stated above, a fresh solution of bleach- 
ini, powder has very little, if any, bleaching action on a piece of 
red calico completely immersed in it, if the solution has been exposed 
to air in a shallow dish for a few hours, with occasional shaking, 
then a piece of red calico completely immersed in it is bleached 
rapidly. 

A simple but very striking experiment which illustrates the same 
point is to immerse a strip of ordinary red litmus paper in a fresh 
-elution of bleaching powder. The paper is turned blue, and in a 
short time it is bleached. If, however, immediately after it has 
been dipped in the solution, it is breathed upon, it is bleached 
almost instantly. A solution of bleaching powder which has been 
well exposed to air, as described above, bleaches litmus paper at 
once. 

In all these cases the more rapid bleaching action is simply due 
to the removal of free lime, and I think it is plain, also, if reference 
is made to the experiments, series VIII, on p. 2551, that the 
principal bleaching agent is chlorine, and not hypochlorous acid. 
Icitainly those experiments show that in some cases a considerable 
proportion of hypochlorous acid is swept out, but in all cases the 
rapidity of the bleaching action is roughly proportional to the. 
extent (o which the free lime is removed, and the more com- 
pletely that is done the greater is the proportion of chlorine 
liberated. 


It is a fact, well known in bleach-works, that an old vat is more 
active than a new one. The reason for this is obvious. Exposure 

“ es P«' lall y if the liquid is frequently stirred, gradually causes 
the removal of the free lime. 

IF the action °f chlorine on lime is, as I think the above experi- 
Sllfhcient! y demonstrate, a reversible action, then the reverse 
o St . imuIated b y tho Edition of calcium chloride to the 

■ ’ t P “ S " ere made to see if this is the case. After 
itMe amou t f ^ VIII - > ° R P ' 2551 was finisllcd > a consider- 
ation of W C 7 d Ca!ciUm nhloride was added t0 the *>me 

paesed tbi r UDg ?° Wder “ d aU ' free fr0m carbon ^side 

rapid and 777.' T1 ’ 6 aCtl °° becamo considerably more 

he effect of the calcium chlor ide is seen by a comparison 
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No. 1 was before, No. 2 after, the additio 

IX. 


of the two experiments, 
of the calcium chloride. 


Arsenite 

oxidised. 

3*8 

4*75 


Chloride 

produced. 

3-0 

4'73 


Hypocliloruus 
acid, 
peT cent. 

27 

0 


Chlorine, 
per cent. 
73 
100 


ti. ■* • *■ 

The solution used in experiment No. 6 (series VIII) was treated 
in the same way with the following result: 


1 . 

2 . 


Hypochlorous 
acid, 
per cent. 

50 

10 


Chlorine, 
per cent. 
50 
i'O 


Arsenite Chloride 

oxidised. produced. 

2-27 1-52 

5-4 4 ' 92 

These experiments show plainly that, as anticipated, the reverse 
action is greatly increased by the addition of more calcium chloride. 
Other chlorides, of course, ought to have a similar effect. The 
following experiments show the effect of adding common salt to the 
solution As before, the greater part of the free lime m the 
solution was removed by exposing it to air Experiments 1 and 
were successive experiments before the addi ion of the salt, uj 
No 3 shows the. effect of the salt. The salt was added in co, 
siderable quantity-almost sufficient to saturate the solution. , 

X. 


AT?enilo 
oxidised. 

1 1*75 

2. 5*25 

3. 6'53 

The addition oE the salt in the above experiment caused the 
action to proceed much more rapid* Thus, ^ J 

NO. 2 it took twenty hours ^ 

thelarbon dSfree air passing through at approximately the 
same rate in both experiments. 

. The apparently complete disappearance of hypochl ^ “j* ' 

■ •> (IX^ and 3 (X) is very remarkable, and seems di • 

uTnot claimed, however, that the method used for ^ 

amounts of chlorine and hypochlorou.s aetd ts perf ^ ' o| . , hlB rs 

whether it would be possible to determine wy ^ s m 

add by it. It must also he borne in mind (see p. 2 »«> tt 
easily swept out from the solution than 

ihe latter does not altogether disappear 1 osstbly, . deco,ni»«a ■> 

see. ,, 2546) may apply here, and the lrypoehlorons acd may 
the large quantities of chlorides present in the solution. 


Chloride 

Hypochlorons 

acid, 

Chlorine. 

produced. 

per cent. 

per cent. 

1*4 

25 

75 

4*1 

28 

7 2 

6-55 

0 

100* 
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;meB ts were also made to see the effect of the addition of 
' ctloride and salt to an ordinary solution of bleaching 
C3 i ■ without removing any of the free lime. The free lime in 
^"'" ilntion of course, tends to stop the reverse action, so that the 
j 5 dding calcium chloride or salt to the solution is not nearly 
C 1 erit as when the free lime is first removed. The following is 
the result- of the two experiments tried. 

To To 1 calcium chloride was added, and to No. 2 common salt 
both ill large quantity. The action proceeded very slowly indeed 
i. px periments, hut the results are sufficient to show that, 
' , L in ordinary bleaching powder solution, the addition of chlorides 
as a sensible effect in reversing the action : 

Hypochlnrous 

Arsenite Chloride. acid, Chlorine, 

oxidised. produced. percent. percent. 

. 224 2-22 0 100 

.) 2-65 2-4 10 90 


It follows from the above experiments that the addition of 
salcimn chloride or salt to a solution of bleaching powder must 
exercise a stimulating effect on the bleaching action of the solution. 
This is actually the case. If some of the free lime has been removed 
from the solution, the effect of the addition of considerable amounts 
6 f calcium chloride or salt on the bleaching action is very striking. 
With bleaching powder solution in its ordinary state, containing the 
Usual amount of free lime, the effect on its bleaching action of 
lading calcium chloride or salt is, for the reason pointed out above, 
lot nearly so great, although it is quite sufficiently marked. 

I understand that it has been found, in actual bleaching, that 
he addition of either calcium chloride or salt stimulates the action, 
jut I am not aware that any satisfactory explanation of this 
Simulating effect has hitherto been given. It may perhaps be worth 
he while of practical bleachers to note that the addition of calcium 
ihloride or salt has a much greater effect when some of the free 
line has been removed — by exposing the solution to air, for 
(sample. 

Bleaching solutions made by the electrolysis of a solution of salt 
lave latterly come into considerable use, and I understand that 
he fact has been frequently noted that a solution of sodium 
hypochlorite thus prepared is more active than a solution of sodium 
hypochlorite, containing the same proportion of available chlorine, 
prepared by the addition of sodium carbonate to a solution of 
jleaching powder and allowing the precipitated calcium carbonate 
■° settle. The explanation of this is obvious when it is understood 
hat, in preparing the electrolytic bleaching solution, only a small 
.raclion of the salt in the solution is usually decomposed. The 
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solution thus differs from that made by the other method by „ JC 
taming a large amount of salt, and the effect of this is to i 0treajf 
the reverse action and so to liberate chlorine in the solution. ^ 
in the electrolysis of the salt, chlorine and sodium hydroxide 3:e 
produced in exactly equivalent proportions, so that there cannot 
be a sufficient amount of the latter to absorb the whole of u, 
chlorine. Under these conditions, the reversing action of the exces= 
of salt will naturally be very considerable. The greater bleachin s 
activity of such a solution is therefore perfectly natural, and exacts 
what one would expect. 

In addition to the experiments described in this paper. I 
used my method for distinguishing betwen hypochlorous acid and 
free chlorine for investigating the action of various acids on bleach 
ing powder and similar substances. This investigation is stl ;; 
proceeding. 

Summary. 

1. The action of carbon dioxide on bleaching powder and similar 
substances results in the liberation of chlorine only— n» hypodilora; 
acid. The conclusion is drawn that the action is like that oi air 
other acid, and that carbonic acid decomposes both the chloride am 
the hypochlorite in the, bleaching powder. It follows from this 
that the action of hydrochloric acid on carbonates is a reversible 
one. 

2. Ordinary moist air acts oil solid bleaching powder, liberating at 
first both chlorine and hypochlorous acid, the former in mud 
the larger amount. After a time nothing but chlorine is produced. 
When ordinary air is passed through a solution of bleaching powder, 
a mixture of hypochlorous acid and chlorine is swept out, at is 
in about equal amounts; but, as the experiment proceeds, the former 
diminishes, and the latter increases to about 90 per cent. 

3. The action of chlorine on alkalis, like that of iodine and 
bromine, is a reversible one, as stated by von Tiesenholt. If the free 
lime in bleaching powder is removed, this causes the reverse action 
to proceed, and thus chlorine is liberated. This explains the attics 
of ordinary air on bleaching powder. The reversibility of the act* 
also explains the stimulating effect on bleaching which the addition 
of calcium chloride or of salt causes in a solution of bleachm: 

P 4. In the ordinary processes of bleaching the active bleachm; 
agent is probably free chlorine, hypochlorous acid playing onv < 
minor part. 

Municipal School ok Technology, 

Manchester. 
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■ j \| — The Colour and Constitution, of Diazonium 
Part IU- The Diazo-derivatives of 2 : 7 - 
y„ Jithylenediamine. 

1 \ Hubert T. Morgan and Frances M. G. Micklethwait. 

Vtiho't'H tile diazo-derivatives of the diamines of the benzene and 
.j ser ; es have been extensively studied, owing largely to the 
"* "um-tance that in many instances these products are of consider- 
, . jjidustrial importance, yet comparatively little attention has 
I (directed to the diazonium salts of the naplilliylenediamines. 
Oi the ten naphthylenediamines, three, namely, the 1:2-, 2 : 3-, 
, UK 1 l ; S-rompounds, are known to yield cyclic diazoimines (De 
Vmiav Iter., 1874, 7 , 316; Friedlander and von Zakrzewski, Ber., 
jj’jt 27, 764; Morgan and Godden, this vol., p. 1707); the remain- 
ing seven rive diazonium salts of varying degrees of stability (Ewer 
ami Pick, D.R.-P. 45549, 45788; Badische Anilin- & Soda-Fabrik, 
IVR.-Pr 130475). 

Tlie ease of 2 : 7-napkthylenediamine has recently been examined 
[ lV Ivauller in connexion with his theory of the stereochemical 
configuration of naphthalene and other polynuclear hydrocarbons. 
According to Kaufier, the two nuclei present in naphthalene arc 
beat round, using their two common carbon atoms as axis, so that 
the lateral extremities of the molecule represented by the positions 
2 : 3 and 0 : 7 become contiguous. This supposed folding of the 
two nuclei would bring the two amino-groups of 2 : 7-naphthylene- 
diamine into close proximity, and Kaufier claims that the intimate 
association of these two groups is manifested by certain phenomena 
)f sterie hindrance which are advanced in support of his 
ivpothcsis* ( Annalen , 1907, 351 , 154; Ber., 1907. 40 . 3251). 

It is asserted that the amino-groups of 2 : 7-naphthylenediamine 
wert a mutual inhibiting influence on each other, with the result 
-hat only one amino-group is diazotisable. In diazotising the hydro 
iromide or the hydrochloride of the diamine, Kaufier and Ivarrer 
sorted in acetic acid or alcoholic solution, and found that even 


It intiy be pointed out that Kaufler’s view is at variance with the ideas 
m " h.-il in the Kokule-Baeyer conception of the naphthalene molecule based on the 
i -b- Ival carbon atom and the strain hypothesis, and also with the naphthalene 
1l:l,- h advocated by Pope and Barlow cn crystallographic grounds. These con- 
.‘- 1 : " ms, which may be termed respectively the functional and structural repre- 
D.-ttlens of naphthalene, although differing in many respects, concur in placing 
' ■ " :m 'l 0 : /-positions, not in contiguity, but at the lateral extremities of the 
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with excess of amyl nitrite only the monodiazomum salt pt( . 
cipitated (Ber., 1907, 40 , 3263). . 

This result is dependent, however, not on sterie hindrance, but 
on experimental conditions. By operating with sodium nitrite ot 
nitrosyl sulphate in moderately concentrated sulphuric arid, the 
authors have succeeded in diazotising completely both the arn j to 
groups of the diamine. Probably the dictation occurs in hr, 
stages, and the isolation of the intermediate ammo-diazonium salt, 
by Kaufler and Karrer is dependent on the insolubility of (h cse 
substances in the media employed. 


Experimental. 

Naphthalene - 2 : 7 -bisdiazonium Sulphate (I), 

nS0 4 -N 2 -C lu H c -N 2 - HSO i’i G 2 H 5 OH - 

Recrystallised 2 : 7 -naphthylenediamine (0'5 gram), melting at 
160—161°, was dissolved in 2 c.c. of cold concentrated sulphuric 
acid, mixed with 1 gram of ice, and diazotised with 2 grams oi 
nitrosyl sulphate, the mixture being cooled by further addition of 
1 gram of ice. The cold filtered solution was carefully added to a 
mixture of two parts of ether and one of alcohol, and if the pre- 
cipitated sulphate was viscid, more alcohol was added. The light 
yellow crystals thus obtained were washed with a mixture of ether 
and alcohol, and finally with ether; the yield of diazonium sulphite 
was 86 per cent, of the calculated quantity. The salt was appreciably 
soluble in alcohol, and when precipitated by ether in the presence 
of alcohol it retained a definite amount of the latter solvent, even 
after prolonged drying in the vacuum desiccator. The following 
analyses were carried out on different preparations which had been 

dried for varying periods: 

0-2116 gave 0-2562 CO, and 0-0562 ILO. C = 33’02; H-2'95, 


0-1385 

0-2020 

0-0781 

0-2178 

0-1930 


0-1688 CO, ,, 0 0334 H 2 0. C 
0-2446 CO, „ 0-0514 H 2 0. C 
10-0 c.c. N, at 22° and 756 mm. 
O' 2570 BaS0 4 . S = 16’20. 

0-2356 BaS0 4 . S = 16’76. 


= 33-24; H = 2'£ 
=33-02; E =2-83. 
N = 14-56. 


,H 8 0 8 N 4 S 2 ,|C 2 H 6 0 requires C =33-08 ; H =2-75; 

S = 16'04 per cent. 

The bisdiazonium sulphate readaly dissolved in water to a clean 
yellow solution, which was employed in the produc a 
following diazonium salts. . . 

Naphthalene- 2: 7 -bisdiazonium platzmchlonde, 

C, 0 H 0 [N,],PtCl 6 ,2H 2 O, . 

separated as a brownish-yellow, crystalline precapatate on 
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5 chloroplatinic acid to the solution of the bisdiaxoniuro 
sulphate. The air-dried salt was not explosive, and could be warmed 
without decomposition : 

013 T 8 gave 0-0964 C0 2 and 0-0244 II 2 0. C = 19 08; H = 1'96. 

'01760 „ 0-1243 C 0 2 „ 0 0269 H„ 0 . C=19‘26; H = t'70, 

( 1-7170 „ 18’0 c.c. Nj at 22° and 756 mm. N=9’42 

()■ 1542 „ 0-2122 AgCI. Cl=34'02. 

,>-1872 0-0594 Ft. Pt=3P73. 

0-1838 lost 0-0114 H 2 0 at 70—80°. H 2 0 = 604. 

C„,H«NiCl 0 Pt,2H 2 O requires C = 191 6; H = l'59 ; N=8'94- 
Cl = 34-02; Pt = 31'15; ^0 = 5-75 percent. 

y<iplilha!ene-2 : 7 -bisdiazonium. aurkhloride, C 10 H 8 (N 2 -AuC 1 4 ) 2 , 
was obtained as a reddish-brown, crystalline precipitate on mixing 
aqueous solutions of chloroauric acid and the bisdiazonium sulphate. 
The aurichloride was very soluble in alcohol, and even dissolved 
slightly in ether: 

0-1799 gave 0-0936 C0 2 and 0 0172 H„0. C = 14’19; H = 1’06. 

0'3118 „ 18-5 c.c. N 2 at 20-5° and 760 mm. N=6’77. 

0-1290 „ 7-7 c.c. N, „ 20'5° „ 758 mm. N = 6'79, 

0-1620 „ 0-2170 AgCI. Cl = 3315. 

0 1834 „ 0-0834 Au. Au = 45'47. 

C,»H||N t Cl s Au requires C = 13'95; H = 0'69; N = 6’51; Cl = 33 02 ; 

Au = 45-81 per cent. 

S uphthalmc - 2 : 7 - bisdiazonium dichromate, C^H^N^C^O-, 
separated either in reddish-brown leaflets or brown, nodular crystals 
50 adding chromic acid or sodium dichromate to a dilute solution 
al the bisdiazonium sulphate: 

0-2184 gave 24-4 c.c. N„ at N.T.P. and 0 0824 0,0. N = 14-07 ■ 
0=25-81. ‘ 

Cn,H c O ; N 4 Cr, requires H = 14'07; 0 = 2613 per cent. 

The bisdiazonium dichromate is extremely explosive, and detonates 
nth a bright flash when gently heated or even on rubbing. 

The bisdiazonium sulphate gave rise to sparingly soluble diazo- 
lmvahves when added to aqueous solutions of alkali vanadates, 
noiybdatcs, and tungstates. 


The Sandmeyer Reaction with the BUdiazonium Salts of 
2 : 7 -N aphthylencdiamine. 

The purified naphthalene-2 : 7-bisdiazonium sulphate (carefully 

T/T?* e T SS0t nitrous a * iJ ) was dissoiTCd in and 
o a ydrochloric acid solution of cuprous chloride. 2 : 7-Di- 

ubW- I™ 6 Sepalated imm ^ a tely, and was purified by 
- abon, when it melted at 114-115°, and did not depress the 
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melting point of a specimen prepared from naphtha.lene- 2 ; ,4 
sulphonic acid, for which the authors are indebted to IVc;V-., 
Armstrong. 

This Sandmeycr reaction gave the same result when repeated *, t i 
the other bisdiazonium salts of 2 : 7-naphthylenediamine. 


2 : 7-Bistriaionaphthalene (S aphthylene-2 : T-bisaioimide), 

,-HKO, ...v N./V'V 


HS0 4 -N, 


1 r 

\/\/ 

a.) 


— > 
Nri.V;; 


(II.) 


\/ 


2 : 1 -Bislriuiunaphthalcne (II) was obtained as a brownish-white 
precipitate on adding sodium azide to a well-cooled aqueous solution 
of the bisdiazonium sulphato which had been carefully freed iron 
nitrous acid. The product crystallised from petroleum (b, p 
00—80°) in almost colourless leaflets or tabular prisms, which 
reddened on exposure to light; it melted at 98°: 

01984 gave 0 4158 COo and 0 05G9 II.O, C = 57‘14; H = 318. 

0-0781 „ 27'0 c.c. N„ at 22° and 760 mm. N = 39'84, 
Oi 0 II 0 N c requires C- 5714; H=2'85; N = 40'00 percent. 

2 : 7-Bistriazonaphthalenc has a characteristic odour, recallinj 
that of 0 -ethoxynapht halene ; it- can be partly decolorised by boiling 
with methyl alcohol and animal charcoal, and crystallises from this 
solvent in very pale pink plates. Cold concentrated sulphuric acid 
decomposes the bistriazo-compouud with effervescence. 

The decomposition of the bisdiazonium sulphate with sodium 
azide is practically quantitative, and as 2: 7-bistriazona.pbl halene 
is only very sparingly soluble in water, its amount can be deter- 
mined : 

0-1398 C 10 H 6 (No-HSO,) 2 ,J,CoH.-On gave 0 0 741 C I0 H 6 (N 3 ) : , melt- 
ing at 98°, whereas the calculated amount is 0'0736. 

The aqueous filtrate from the precipitated bistriazo-comporai 
which contained the alcohol of crystallisation of the bisdiazonium 
sulphate, gave a distinct iodoform reaction, thus confirmiug the 
analytical data for this salt. 


Theoretical Considerations. 

The fact that the 2-amiuonaphthalene-7-diazonium salts isohted 
by Kaufler and Karrer (Joe. cil.) and the naphtha.lene-2 . i-lus 
diazonium sulphate described above are yellow compounds 2 ' 
additional evidence in favour of the view that diazonium salts 
normal constitution display colour when their diazo-compleses a.t 
associated with polynuclear hydrocarbon radicles (compare this v0 - 

p. 1691). . . - s 

The successive diazotisation of 2 : 7 -naphthylenediamine sai 
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biases is of interest in connexion with the authors’ views on 
) e constitution of diazonium salts. 

In the first place, it should he noted that all the available evidence 
itroiuiy supports the assumption that the diazolisability of a base 
hpcmh on the association of its amino-group with an unsaturated 
unit complex. This complex need not necessarily be aromatic 
or even cyclic, but it is, apparently, essential that this group should 
be unsaturated, for hitherto no amine possessing a fully saturated 
radicle has ever been diaxotised. The existence of a certain degree 
31 residual affinity is a necessary condition for the production of 
jiazomuin salts. 

In the aromatic scries this residual affinity is supplied by the 
earth valency of each carbon atom of the six-membered rings* and 
lie chemical properties which characterise aromatic amines 
oxidation, diazolisation, etc.) may be supposed to arise from the 
infraction of these bases in their tautomeric forms feomnare Tain 
Trans-, 1007, 91, 1051). 1 


V 


X' 

li 


Ml \ 


MI 


,li 


X’ 

IT 


MI II * * V \ 


\ 


11 


II H 

It ran not ho too strongly emphasised that diazotisalion is a 

recess which takes place only with the undissocia-ted salt of an 
in, lie, and not with the base itself. Accordingly, the nitrous acid 

t*;? 10 Sa ' S (f ° r exam P le ' tl,e hydrochloride) of the base 
■ 11)0 loliowmg tautomeric forms: 


X ' 


NO n 

II, 


II 


/l\ 

XCI ' 

zr.> 


H 




ii 


\ H 

\i/ 

H 


S H 


H 


/li\ 

. ,/ MCI \ 


/“ 


II 


ac!'.' -f "teJ" diazotisation - consists in the replace- 

• 1 hrec labile hydrogen atoms by nitrogen, leads naturally 

i"* ° f tautomeric forms of the diazonium 


V 


/ \ 

/ XCI \ 

X- , nh 


H. 


\ 


,11 


H 


/l\ 

/ SC) \ 
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In the special case of the salt3 of 2: 7-naphthylenediamjjj,, 
progressive diazotisation arises probably from the circumstance'^ 
the two diazonium complexes represent two phases of the dj^ 
configuration. If the first formed diazonium complex has the p 3I1 
hemiquinoid structure, then the second will he in the ortbo. 
hemiquinoid phase, and vice versa: 


H H H H 



The foregoing hypothesis of the constitution of diazonium salts 
is based on the assumption that the aromatic amines and their salts 
are able to react in the tautomeric imino-forms, a change which 
is possible only when the organic complex associated with the amino- 
group is unsaturated. 

Tautomeric change to the imino-form is possible in the following 
non-aromatic amines, all of which have manifested to some extent 
the property of diazotisability : 

The aminotriazoles (Thiele and Jlanchot, Annaltn, 1898, 303 
33): 


nh *<-Bh 


,N1I-N 


4-Aminol : 5-diphenyl-l : 2 : 3-triazole (Dimroth, Prisoni, and 
Marshall, Her., 1906, 39 , 2925) and aminoantipyrine (Knorr and 
Stolz, Aniuilen, 1896, 293 , 67), represented respectively by formula: 
I and II: 


KPh< 


N=N 

crbiC-NH, 

CIO 


NMe-NPh-CO 
GJle— — -C’SH, 


(II.) 


Aminophenylpyrithiazinone (Harries and Klamt, Bcr., 1900, 33. 
1158) and aminotetronic anhydride (Wolff and Liittringkaffi. 
Annalen, 1900, 3 12 , 133), with formula III and IY : 




HO-C-CH o 


2 NH 2 'C— CO^ 

(III.) (IV.) 

In addition to these non aromatic amines, in which the affi'BO- 
group is associated with a cyclic structure, an interesting extension 
of the di azo-reaction has recently been discovered by K. A. IloimanO' 
H. Hock, and R. Roth ( Btr ., 1910, 43 , 682, 1087), wto find that 
under certain conditions aminoguanidine furnishes diazonium salts, 
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however, not from salts of the base itself, but from a 
^ ' e oinplex molecule containing two guanidine residues and 
1B °' m • a greater degree of unsaturation. The diazonium nitrate, 
k*'"" ample, is represented by the formula: 

N0 3 -N 2 ' 

^(NIlj-NII— NII-N 15 


for 


, - 2 -nh-c(:niik n 

..VII — NTT-NT^- 1 * - 


}'vea in this compound it is possible to discern in the three double 
r kin 1 ' a certain analogy to the aromatic diazonium salts. 

" ^ further extension of the hypothesis that the diazotisability of 
amine depends on the presence in its molecule of an unsaturated 
coup may be put forward to explain why the tendency to form 
Jiazonium" salts is greatest among aromatic amines. 

In the aromatic series, unsaturation of the hydrocarbon radicle 
j 5 | j lie f 0 th e fourth valency of each carbon atom of a six-membered 
linn In the diazonium complex, three valencies of one of the two 
nitrogen atoms are employed as follows : one furnishes the attach- 
ment to an acid radicle; another links the diazo-group with a 
[ irbon atom of the ring ; and the third forms one of the bonds of 
attachment to *he second nitrogen atom. Regarding nitrogen as 
.always potentially quinquevalent, an assumption which is justified 
i, v the position of this element in the periodic classification, then 
the diazonium complex itself, like the aromatic nucleus, has also 
an unsaturation represented by six valencies. These two sets of six 
valencies, representing respectively the residual affinities of the 
aromatic and diazonium complexes, are indicated by dotted lines in 
formulae V and VI, the first of which is the well-known centric 


formula : 


N 2 01 

Cl 

n, ' ; a 

2i— 

1 

sd— 

H \:7 U 

7 1 ! 

H 

c 

(V.) 

(VI.) 


The authors’ view is that maximum stability of the diazonium salt 
results when the residual affinities of the organic radicle and the 
diazonium complex satisfy each other to the fullest extent. In an 
aromatic inonodiazonium salt, the residual affinity of the diazo-group 
is available for saturating the six fourth valencies of the aromatic 
ring. 

This conception of the constitution of diazonium salts suggests, 
also, an explanation of the following facts : (1) the relative 

instability of the bisdiazonium salts of homonuclear aromatic 
diamines; (2) the difficulty sometimes experienced in diazotijjng 
completely the salts of these diamines. 
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CCLXII . —Experiments on the Walden Inversion. l>, tH 
VI. Conversion of the Optically Active a-llydrosy. 
a-phenyl propionic Acids into a-Chloro-a-pUv.yl. 
propionic Acids. 

By Alex. McKenzie and George William Clough. 

The authors showed in a former paper (Trans., 1910, 97, 1016) that 
when f-n-hydroxy-«-phenylpropionic acid was acted on by thionvl 
chloride at the ordinary temperature there was no evidence that 
the carboxyl group had been attacked, whereas the hydroxy-group 
in direct attachment to the asymmetric carbon atom was displaced 
by the chlorine atom with great readiness.* By this method f- and 
d-a-chloroa-phenylpropionic acids were easily obtained in a stale 
of optical purity, and the interconversion of the optically active 
o-hydroxy-a-phenylpropionic acids was brought about by aid of the 
Walden inversion, thus : 


7 PKc/OH 
! '.)Ie yLN CO,H 

(by SOClo) 

1 Me /L X:0,H 

(by A fc 'oO A 
and water) | 


1 (by Ag-jO 

J.and water) 

, riw,,/<!i 
.Me^NjOJl 

(by SOCIJ 

• Ph^p/OH . 
rf ‘Me^ tS CO s ll 

The results obtained by a further study of this subject are jdaced 


on record in the present communication. 

When the action of thionyl chloride on f-o-hydroxy-a-phea; ■ 
propionic acid is conducted in such a manner that both hydros} 
groups are displaced by chlorine, the resulting chloro-acid riilon c 
is laevorotatory, and on decomposition with acetone containing « 
little water it gives Z-a-chloro-a-phenylpropionic acid. The inter 

* Later, Stolid (Bcr., 1910, 43, 2471) observed that bcnzilic atul is 
into diphenyl e Moroaretic acid ill a similar manner when its solution w 
tetrachloride is acted oil by thionyl chloride at the ordinary temperature. 
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r .; on of the active hydroxy-acids 

-olieme: 




{by SOCIo) 
*- 


can be carried out according 


l- 


Ph 

Me* 


;>c< 


Cl 

C0C1 


I (by acetone 
sj, ancl water) 

V)i'- n /OH < > PhwCl 

'(- Me > C< -COJI (bJ-AgNO., ami, rate,) ' Me' >C< '(,'0,H. 

On the other Ijand, when Z-a-hydroxy-a-phenylpropionic acid is 
. ol on I iv phosphorus pentachloride, a change of sign of rotation 
die chloro-acid chloride is in this case dextrorotatory, and 
. ,.; ve j d-a-chloro-a-phenylpropionic acid when it is decomposed by 
. acetone. When the chlorine in the latter product is 
V-i.iiacret bv the hydroxy-group by aqueous silver nitrate, the parent 
j Iwdroxv o-plienylpropionic acid is regenerated. The following 
; v'lo call thus he effected : 



- pi'h'l 

'''.Me> C< X:0(/l 

pic-. ,-,/OK 
ilc-^^COjH 


i (by nectono 


|itn«l water) 



Ale X ' J 'CO a H. 


Thienyl chloride and phosphorus pentachloride thus behave 
lih-rentlv towards Z-a-hydroxy-a-phenylpropionic acid, inasmuch 
a- the former gives the /-chloro-acid, whereas the latter gives the 
^ciilero-acid. The action of phosphorus pentachloride is accom- 
panied with a large amount of racemisation. 

' In the course of his work on the Walden inversion, E. Fischer 
(/hr.. 1307. 40 , 489) found that Muoniopropionic acid is formed 
In. :u '/-alanine by the action of nitvosyl bromide, this action being 
probably abnormal ; when the ester of rf-alanine, however, is acted 
pn by nitiosyl bromide, the resulting compound is the ester of 
jf-broruopropionic acid, thus: 

(/ alanine — > /-bromopropionic acid 
d-alanine ester — > (/-bromopropionic ester, 
conclusion is drawn that the same reagent- (nitrosvl bromide) 
* Kt on closely-related substances (for example, acid and ester), 
one case normally and in the other case abnormally. This con- 
e-ion was borne out when the behaviour of nitrosyl chloride 
o-.ml; active leucine (and its ester) and active aspartic acid (and 
'vter) was examined. Again, silver oxide, which apparently 
cnes abnormally in Walden’s experiments with the malic acids, 

be 1,scd to produce either d- or /-lactic acid from Z-bromo- 

'"pionic acid, thus : 

/-bromopropionic acid — > (Z-lactic acid, 
/-bromopropionylglycine — > Z-lactic acid. 
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Bearing these results of Fischer in mind, we decided to invest!^ 
the action of phosphorus pentachloride and thionyl cMorjj, 
respectively on the ethyl ester of active o-liydroxy-a-phenylpiopj^ 
acid in the hope of throwing some light on the problem as ,, 
which of these agents acts abnormally on the hydroxy-acid. r lf 
following change, which is accompanied by a large amount „j 
racemisation, takes place when ethyl /-a-hydroxy-a-plienylpropioa,,, 
interacts with phosphorus pentachloride : 


-OH 


7 F|i x'<r 

" X!0.,15t 


(by rcb) 




-Cl 

■CO,. 


rue ou.jn, 

Unfortunately, the action of thionyl chloride on ethyl d-ahydtosy 
a-phenylpropionate docs not- proceed smoothly, but we have evidence 


, Pli'- 


ill 


Jle^'^COjEt 


(by SOC^) 

<; 'Me- >C< -C0,Et 

(by PCI.-,) 

-chlovo-acid 

(by FUs) 
>- 

rf-chloro-estcr 

(by SOCIj) 

Miloro-acid 

(by S0CI«) 

Miloro-e>ter 


><; 

When the changes 

f /-hydroxy -acid 
\ /-hydroxy-ester 

f /-hydroxy- -acid 
\ /-hydroxy-ester 

are contrasted, it will be seen that no conclusion can lie drot 
from them as to which of the agents, thionyl chloride or pl.ospk.ns 
pentachloride, causes the Walden inversion when it acts on tt 

hy i d t 0 wL a ohviouslv desirable to prove that the /-chloroacid corre 
spends in configuration with the /-chloro-cster. This was ons li 
showing that the Mi loro-acid chloride (which gives the Mita- 
acid on treatment with aqueous acetone) is converted into h 
f-chloro-ester on addition to ethyl alcohol, the sign of .0 * 
remaining unchanged. It is accordingly poss ble o o 
Mliydroxy-a -phenylpropionic acid into either ethyl l- 

(/-o-chloro-a-phenylpropionate, thus: 

'■Mc> (; <C0Cl 






OH 

COoH 


“'“l U.j 


I- 


'--S0 4 , 


PlwOH 
Sl/ Nl 


CO„Ei. 




Experimental. 

Action, of Thionyl Chloride on l-a-Hydroiey-a-phcnylro^^ 

A mixture of Mhydroxy-a-phcnylpropionic acid (C 

prepared by the resolution of the r-acid with morp 
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_ , ji iauyl chloride (20 grams) was kept at the ordinary tempera- 
. two days, and then heated at 80° for one hour. Five grams 
; ;1 ha orotatory acid chloride boiling at 108 — 110°/10 mm. were 
, It was added to a mixture of acetone (20 c.c.) and water 

1 Lf | ) and after a day the solvent was removed at the ordinary 
temperature under diminished pressure. The crude chloro-acid 
, ■; janis) "as crystallised once from light petroleum, when the pure 
/•jcnl fil-),was obtained, melting at 71 — 72°, and having the 
lowing specific rotation in benzene solution: 

1 = 2, e = 7T88, a D — 3'78° [al D -2S'3 0 . 

Xiiis acid gave a dextrorotatory mixture of a hydroxy-a-phenyl- 
propionic acids when the displacement of chlorine was effected by 
sid of aqueous silver nitrate. 

It is thus possible to prepare optically pure 7-a-chloro-n-phenyl- 
propionic acid even when the temperature of the action with thionyl 
chloride is raised so that the carboxyl group of the hydroxy-acid is 

displaced. 

The kevorotation of the chloro-chloride, prepared from 6 grams 
i f the l hydroxy-acid and 28 grams of thionyl chloride under tem- 
perature conditions somewhat different from the preceding, was 
confirmed. One gram of the chloro-chloride was added to 7 c.c. of 
acetone, and the solution gave ce d — 4 5° in a 1-dcm. tube. 


.Irfion of Phosphorus Pentachloride on 1- and d -a-Eydroxy- 
a-phenylpropionic A culs. 


A mixture of ha-hydroxy-a-phenylpropiomc acid (12 grams) and 
'he calculated amount of phosphorus pentachloride (30 grams) was 
maintained at 15° for thirty minutes, by which time the vigorous 
evolution of hydrogen chloride had subsided. On heating to 70°, a 
i vi;k action again took place; the temperature was raised from 70° 
;o 100° within thirty minutes, and finally maintained at 100° for 
oik hour. The action of the phosphorus pentachloride apparently 
took place in two distinct stages. The phosphoryl chloride was 
fi-moved, and the residual oil fractionated under diminished 


pressure. Six grams of a colourless oil, boiling at 113— 115°/15 mm., 
vre obtained. This chloro-acid chloride was dextrorotatory, giving 
3 111 0 in a 1-dcm. tube, and its solution in acetone was also 


dextrorotatory. It was added to a mixture of acetone (20 c.c.) and 
' atei (1 c.c.). Next day, the solvent was removed at the ordinary 
ftmperatnxe under diminished pressure, and the residual solid 
^ ainet on porous earthenware. It amounted to 4 grams, melted 
at (t #5 , and gave the following value in benzene solution : 


,, 1 = 2 , 
«UI1(1, Cl — 19 2. . 


c = 12'7, a D + 0'56°, [a] D + 2'2°. 
Calc. Cl — 19’3 per cent. 


8 E 2 
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The resulting acid was thus a mixture of d- and r-o-chloro- 
ct-nhenylpropionic acids, and a change of sign of rotation according 
took place during the displacement of the chlorine by the hydroxy, 
group under the following conditions. The acid was shaken for f oar 
hours at the ordinary temperature with a solution of o grams oi 
silver nitrate in 20 c.c. of water, and the mixture was then hoilt-,; 
for one minute and filtered. The hydroxy-acid was extracted with 
ether. It melted at 88-90°, was free from chlorine, and Mas fcvo. 
rotatory. In ethyl-alcoholic solution: 

l=i, e = 9'58, o d - 0'67°, [a] D -l'l°- 
The action of phosphorus peidachloride (25 grams) „„ 
(I-a-hydroxy-o-phenylpropionic acid (10 grams) was also slndinl 
under conditions similar to the preceding. The chloroacid chloride 
was in this case lmvorotatory. On decomposition with a^new 
acetone it gave a mixture of l- and r-a-ehloro-n phenylprojiiome 

acids. 

Conversion of 1 .a-Chloro-a-phenylpropiomjl Chloride into m, i 
l-a-Ch/oro-a-pheny/propionate. 

The tavorotatory a-chlorcea-phenylpropionyl chloride prepared 
from /-n-hydroxy-a-phenylpropionic acid (10 grams) and thiony. 
chloride (28 grams), was added to ethyl alcohol and the pro dm. 
fractionated. The ester was a hero rotatory oil; it amoimcim 
4 grams, boiled at 131-132»/18 mm„ and gave the follovmg 

ValneB: Z=l, a',i - 6 .'10°, D', : 1'124, [a]K -5'6°. 

Found, Cl- 16-8. C n II 13 0 2 Cl requires Cl = 16'7 per cent. 

Wc have no evidence that this ester was optically pure, and,. 
i5 necessary to bear in mind that partial raccmisation oceans very 
frequently ^when the alcoholic hydroxy group of an opticalh .u »■ 

ester (3 grams) was added to c.c. 01 H rr- 

maintained at the ordinary temperature ti aqueous 
silver chloride was removed, and the filtrate boi ^ 

potassium hydroxide until all the oil had dls W“' 1 j d; J at]on ani 

ing o-hydroxy-a-plienylpropionic acid obtained by 
extraction wk ether amounted to 2 grains melted at 
and was dextrorotatory in ethyl-alcoholic solution • 

1 = 2, c = 18'48, a D +l'33 0 , Wo + 3' 6 • 



WALDEN' INVERSION'. PAUL' VI. 


2569 


■ „ of phosphorus I’entachlmidc and of Thionyl Chloride on the 

Optically Active Ethyl a-Uydroxy-a-phenylpropionates. 

pi. /I Yaliyilroxy-a-phenylfropionate, 0H-CMePh-C0 2 Et, pre- 
, ,1 hv the esterification of f-a-hydroxy-a-phenylpropionic acid by 
,! 1 ilcohol and sulphuric acid, is an oil boiling at 127°/12 mm. : 

■„ 1330 gave 9-3322 C0 2 and 0-0865 n 2 0. C = 68'lj H=7'3. 

C]iH J4 0 3 requires C = 68'0; H — 7'3 per cent. 

It has l.h :l X U97 and aj, 3 -29-24° (7=1); whence [a]); -26-7°, 

When this ester is acted on by phosphorus pentachloride, the 
t-.'-qiltin" ethyl o-chloro-o-phenylpropionate is dextrorotatory, but 
it is impossible to prevent a large amount of raceinisation taking 
i, hire in this change. Powdered phosphorus pentachloride 
; stains') was added gradually within an interval of one hour to tho 
, i,v(hoxv-ester (6 grams). After three hours at the ordinary tem- 
ture the product was warmed at 30° for a few minutes, when 
ini further action was perceptible. It was then treated with ether 
and ice. and the ethyl a-cliloro-a-phenylpropioiiate isolated as an 
..it boiling at. 138— 139°/28 mm. : 

Pound. (.'1 = 16-5. CuH^OjCl requires Cl = 16'7 per cent. 

The ester had a n j- 1'10 0 in a 1-dcm tube. 

On decomposing it with a slight excess of l'03.V-aqueous sodium 
kdroxide, the displacement of the chlorine by the hvdroxy-group 
i.[ nuirsc accompanied the saponification; the product of the action 
.as i-a-ln droxy-a-phenylpropionic acid. 

Although attempts to prepare ethyl c/f a chloro-a-phcnylpropionate 
in a stale of even approximate purity from ethyl rff-a-hydroxy- 
c pliiiiylpiopionate (1>. p. 124 — 125°/ 10 mm.) and thionyl chloride 
i.-'-t with no success, it was nevertheless decided to examine the 
action of thionyl chloride on the optically active hydroxy-esters, 
file material used for this purpose was the dextrorotatory mixture 
<c A- and r-a hydroxy-a-phenylpropionic acids obtained from the 
mother liquors resulting from the morphine resolution of the r-aeid. 
it was csterified by ethyl alcohol and sulphuric acid, and the ester 
: i ainccl had a I> +ll° in a 1-dcm. tube. Twelve grams of this 
gmduct- remained for seven days at the ordinary temperature after 
caving been mixed with 14 grams of thionyl chloride. The liquid 
"as then heated for twenty hours at 50 — 60°, and for five hours 
n -' er ' lt -0 70°, but the action was apparently not quite complete 
('i n under these conditions. The product was fractionated, and an 
■ '" ring at 13S 141°/2o mm. was obtained ; it was dextrorotatory, 
c a n ~ 1 50° in a 1-dcm. tube. It contained, however, only 11"7 
1 chlorine. We were able to draw the conclusion, 
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however, from the following experiment that d-a-chloro-a-phe n y] 
propionate was actually present in this impure product. The 
chlorine in it was first displaced by aqueous silver nitrate, and the 
product then saponified with aqueous potassium hydroxide. The 
resulting potassium salt was laevorotatory in aqueous solution, and 
the a-hydroxy-a-phenylpropionic acid obtained from it was also 
laevorotatory. This result was confirmed by a second experiment. 

Biekbeck College, 

London, E.C. 


CCLX11I . — The Triazo-tjivup. Part XV. 

ethylene (Viiiylaxoimide) and the Trfawthj 
Halides. 

By Martin Onslow Forster and Sidney Herbert Newius. 

Many cases have now been placed on record in which the atoms 
composing a triazo-group in the neighbourhood of an unsaturated 
linking hive lent themselves to the formation of a cycloid, owiuf 
to a change involving saturation of this linking by the members 
of the azofmide nucleus. As recent examples of this principle may 
be quoted the spontaneous transformation of allylazoimide into an 
isomeric diazoamino-compound (Trans., 1908, 93 , 1174), whilst an 
attempt to prepare bcnzhvdroximic azide by interaction of the 
chloride and sodium azide led to l-hydroxy-5-pl.enyltetrazole (Trass,. 
1909 95 , 183; compare also Wieland, Her., 1909, 42 , 4199). 

In’ the cases mentioned above, and in others which might he 
indicated, the environment favourable to the display of additive 
functions on the part of the triazo-group is intramolecular 
Whether it is necessarily so cannot be stated with confidence, 
because, although striking examples of apparently intermolccnUr 
addition have been furnished quite recently by Palazzo and Oliver, 

Mandala (Atti R. Aeead. Lined, 1910, [v], 19 , l, 218, ), * " 

found that hydrazoic acid converts fulminic acid and met . 
carbvlamine into 1-hydroxytetrazole and 1 -methyltetrazo e wsp 
lively, whilst Dimroth and Fester (Ber., 1910, 43 , 2219) showed « 
tetrazole itself is obtainable by the interaction of y raB) ‘ 
prussic acids, it is nevertheless possible that these changes a . 
depend on preliminary addition of H and N s to unsa ura e 
and that it is the resulting triazo compound which undergoe 
molecular rearrangement, as follows: 
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i :.voh + hn 3 = n,-ch:n-oh n^ n,] ) t ' oh 

v n:ch ’ 

, :x-c!J 3 +hn 3 =n 3 -ch:n-ch 3 N 

^■n:ch • 


hc:-V+hn 3 =n 3 -c[i:nh n< n ‘ 


,n-nh 

■n:ch' 


1 :, addition to. the experiment just mentioned, Dimrotli and 
ll’i.wr caused hydrazoic acid to act on acetylene, and although 
: 3-triazole was obtained therefrom, they do not classify this 

r-v.-.. T ‘ ,, . ' 


1 : ■ 


“““““ li, oy ao not classify this 

ngc with the foregoing ones, as depending on tho intermediate 
■formation of vinylazoimide, 

HCiCIl + UN.aN.’CHiCH, 

UlllCH’ 

because pheuylazoimide is converted into l-phenyl-2 : 3-triazole by 
tho action of acetylene. As we have been engaged for some time 
in experiments leading to the preparation of vinylazoimide, we 
think it may be of interest to put forward a description of this 
i, burner, which was isolated with the object of studying i ts 
tendency to undergo the above reanangement. 

The erst experiments in the direction indicated were begun more 
Ifan two years ago in continuation of the work on allylazoimide 
Aitnnpts were made to bring vinyl bromide into double decom 
p-.et.on with sodium azide, but there was not any evidence of the 
' h f ‘"■I tilken P lace ; » spite of the readiness with which 
wady the tnazo-group may be substituted for halogen in aliphatic 
vmponntk the failure was not surprising, a9 it is WC 1I known that 
la.occi attached to unsatnrated carbon takes part in such reactions 

S1s if S- h Tl10 of •— w 

™ ' 93 > 1S65 )> suggested the possibility of 

: ‘ ° 1 * 111 ‘"Moethylcne (vinylazoimide) by the withdrawal of 
Kc, hydride from a triazoethyl halide. Accordingly triazo 
• ? " aS convcrted int o triazoethyl bromide by^he action 

;■ P osp o„, s tribromide, and then by double decern^n S 

"■■«i^5h atohor ^ r d,de T Prepared fr ° m * he teomide; 

! ' .vcrereadil T P ot assium hydroxide on these compounds 
liazo-group. 7 eF1VCd ° f haI ° Sen hj,dride without affecting the 

1 -^md’h^g a/od 7ell °' V liq '“ id ’ hcavier than ^r. boiling 
^ S ^ S " gg T“ g . that ° f . eth ^ iteelf. It 
i ; Tciuide. At one tin. ^ Wit J'° Ut de ‘ a y. forming a heavy, oily 

'«ibk to withCto 7 ent TT l ,he l0 P 6 that 11 “dght he 
AHancein suchTwav f bromide from this 

7 as to produce tnazoacetylene, the copper 
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derivative of which would probably rank among violent exp^ 
but it was soon found that the dibromide itself is a dangc roi .. 
material, and, moreover, breaks up in an interesting manner u I( j„ 
the influence of water. When suspended therein, the oil rapfe 
disappears, hydrobromic and hydrazoie acids being set free, rrhib 
brnmoacetaldehyde remains dissolved : 

0H,,Br-CHBi-N 3 + 2H 2 0= HBr + HN 3 + CH 2 Br-ClH(OH), 

CH 2 Bi-CH:o + Ufi 

So far as we know, the dibromide of triazoethylene is tie 
compound in which a triazo-group is attached to an atom of carter! 
which carries also a halogen, and its peculiar susceptibility toward; 
water explains the subsidiary decomposition which has always . 
observed to accompany the production of a bistriazo-compound free, 
the double decomposition of sodium azide and a dihalogcn derivative 
of the aliphatic series iu which both halogen atoms are attached E 
the same atom of carbon (Trans., 1908, 93, 1070; also this voi,. 
pp. 126 and 1360). We have not attempted to isolate and disti; 
the substance, because a brief experience of aa-bislriazocthari. 
which exploded with great violence at the laboratory temperature, 
apparently spontaneously, renders it most probable that etfl-dibroaio- 
a-triazoethane would behave in the same way. This seems the men: 
likely to take place in view of the possibility that the decoinpositiu 
of triazoethylene dibromide might- follow a different course ir. 
absence of water, leading to bromoazoimide : 

CH.BrOHBrSj BrX } + CH,BrCH ► CllBriCU, 

Since Raschig has shown {Her., 1908, 41, 4194) that, chi®, 
azoimide is frightfully explosive, the foregoing possibility is & 
couraging to a further investigation of a0 dibromo-a-triazoetliane. 

Tile original purpose with which triazoctliylene was prepared, 
namely, to illustrate its transformation into triazole: 

x <:h:ch-n 
ch 2 :ch-x<1} -> nh — i 1 ' 

has not been fullillcd, the substance having shown itself to be 
surprisingly stable. After being heated with dilute alcohol unde 
reflux during twelve hours, a considerable proportion was tew 
to have survived, and although the remainder had changed into* 
dark brown substance, the presence of triazole could not * 
established. Furthermore, on heating an alcoholic solution ra* 
sealed tube during twelve hours at 100—110°, there was P' oc “. 
a dark brown liquid having the odour of a carbylamine, an P j 
a precipitate with mercuric chloride, but again it was no; 

possible to recognise triazole. _ featart 

The pale yellow colour of triazoethylene is an interes t 0 
of the compound, and appears to be a genuine propel }. 



(•nliSTKB AND NEVV.MAX : THE TRIAZO-UROUP. PART XV. 2573 

j, |, ;1 . been noticed in every specimen, whether prepared from triazo- 
i'x.lide or bromide. It is doubtless due to the concentration 
( ,t nii-at«rated atoms in a small molecule, and although not so 
. . . o as that of diazomethane, it is nevertheless quite distinctive. 
T ,- comparatively high boiling point was not expected, because the 
recorded boiling points of vinyl chloride and of vinyl bromide are 
.. 15 - and +16° respectively, and without having made a study of 
( 1,0 subject, we were under the impression that, whilst the boiling 
bit of an aliphatic chloro-derivative is unquestionably lower than 
that of the corresponding triazo-compound, the latter would be 
more volatile than the brominated substance. As it is often a 
matter of considerable practical importance to be able to predict, 
roughly, the boiling point of a new triazo-compound from that of 
its haloid parent, we have taken afresh the boiling point of several 
typical aliphatic azoimidee described in previous papers, side by 
side with those of the corresponding bromo-derivatives. The results 
show conclusively that the triazo-group exerts an elevating effect 
on the boiling point greater than that of the bromine atom. 


Viuy! bruin ide 

Yindazoiniide 

Kiiiyl.-iie tli bromide 

Triazfietliyl bromide 7 

Ktiiyl a-brnmo])ro|>iojiale 

... a- friazopro [donate 

., a-bromm.sobutyrate 

«• l riazo/.w, butyrate 

.. a-bromotwalerate 

K-lriazoivmleratc 


CH.,:C:iIHr 

CHEWIN'.. ... 

CH a Br*CH,Hr 

CH 2 Bi*CHoX 

CIJj*CllBrt:6.,Rt .... 

OIL-CHXq-CO’Kt 

OBr(CIT 3 );*CO,Kr 

cN 3 (CH 3 );-co;Et 

CH(CH 3 ),’CHBrCO.,Et 

CH(CH 3 VCHX.'COj;t 


a p. 

Mm. 

hr 

750 

26 

760 

37 

20 

40 

20 

61 

16 

70 

16 

62 

71 

16 

1 1 

70 

1 6 

16 

82 

16 

chlorine atom 


Vinyl, -Mori, le (JH.gCHtT 

' :ny!az«.iiinide /*ii .« . T7V 


5-j ’Jil.iroethvl alcohol ’ 

tf-Ttiazoelliyl Jt ' 

b'iiyl cliloroforinatu 

v triazotormutf " 

■ t (-bloroaoi-taU' 

•; trinzoacetate " 

' * ; ' 1 ^ o t'liloronjC'thyiacctoacetate 
a-triazomsthykcetoaectate 


CH.,:eny, 

CH,a-CM„-Off 

CH-.X/CUo-OH 

Ol'COjjEt ' 

X,mEt 

CHoCiroj-t.... 

Ol l 2 X;,*COoKt 

C K :; * CO *COl (Cl I.) ’CO..Me . 
01 1, *C0 • CX :; ( CH S ) ’COoM e . 


b. 

Mm. 

-15' 

760 

26 

760 

44 

20 

73 

20 

93 

760 

111 

760 

52 

20 

70 

20 

76 

13 

76 

0'66 


.riazocfhvl Sr y I bee ° Very 3UCCeSsful “ ^mpts to utilise 
las been "obtained "b \ f- v 7 ^ Triazoeth y ! chloride 

»>d m tins connexion rl m l w \ th mercuric chloride, 


■unhanged when t e n ^ T n ° tm S that the bromi de remains 
HtioJ lit* t rea ted with the mercury salt under similar con- 
• «Aitrosocamphor was transformed into an oily triazo- 
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ethyl derivative when heated with triazoethyl iodide and silver cx-r| 
in dry ether, hut an attempt to prepare bistriazoethyl ether j ' 
heating a mixture of triazoethyl alcohol and iodide with dry sjj Te 
oxide on the water-bath led to the recovery of unaltered triazoetw 
alcohol after five days. This is the more curious because the artir- 
of ethyl iodide on triazoethyl alcohol in presence of silver o.vi^ 
leads without difficulty to triazoethyl ether, y 

Lastly, we have not been able to produce triazoethylcaihiniide b« 
the action of triazoethyl iodide on lead or silver cyanate, whilst. thL 
interaction, of triazoethyl iodide and silver cyanide, although pro 
ducing an odour of carbylamine, was too far from complete tn 
admit of isolating any definite products. 

Experimental. 

Triazo ethylene ( Vinylazoimide) , CH 2 ’.CHN 3 . 

The alcoholic potassium hydroxide used for withdrawing halogen 
hydride from the triazoethyl halides was a solution of 5 grams" in 
20 grams of water, mixed with 25 grams of absolute alcohol, This 
was heated on steam in a generating flask, into which was fitted 
a dropping-funnel and a reflux double-surface condenser ; from the 
latter, connexion was made to a small, dry flask, thence to a 
U- tube. filled with calcium chloride, and finally to a large test-tube- 
surrounded by a freezing-mixture. The temperature of the water 
in the condenser having been adjusted to 30°, 5 grains of triazoethvl 
iodide was admitted drop by drop into the alcoholic potassium 
hydroxide at the temperature of boiling alcohol, when a pale yellow 
liquid gradually accumulated in the small flask between the 
generator and the U-tube. All the iodide having been added, the 
liquid was boiled during fifteen minutes, when it was found that 
the cooled tube also contained some yellow liquid, and this, being 
presumably free from alcohol and water, was regarded as pure 
triazoethylene, and found to boil at 26°/ 760 mm. Although this 
experiment has been made several times, and triazocthyl bromub 
has been substituted for the iodide, it has always been observed 
that the liquid in both condensing vessels is pale yellow, and that 
the colour does not vary in depth ; it therefore seems safe to conclude 
that this feature is not due to some impurity. Reference has been 
made to the absence of any conclusive evidence that triazoetbylene 
changes into triazole ; in addition to the experiments towards this 
end which have been already described, a solution of triazoetbylene 
in petroleum was left in a stoppered vessel exposed to light aurmg 
many days without giving the faintest indication of triazole, 
allowing the solvent to evaporate, the odour of a carbylamine va- 
noticeable. 
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The ,! bromide of triazoethylene was prepared by adding ice-cold 
water to a well-cooled suspension of the substance in water, 
: „ r; ,!our of the halogen being immediately destroyed, whilst the 
id vinvlazoimide changed to a heavy, viscous oil. ‘ It. is necessary 
e i e most cautious in adding the halogen, because on one occasion 
, drop of bromine was admitted by accident to the vessel containing 
ie tria^o-rompound, and led to a violent explosion, although the 
in.,-, tint of material involved could not have exceeded 1 gram, and 
his was diluted with 20 c.c. of water. On allowing the dibromide 
c remain in contact with water, it rapidly disappeared, and the 
imki was found to contain hydrazoic and hydrobromic acids ■ 
moreover, it restored the colour to Schiff's reagent, and when mixed 
,ith ammoniacal silver oxide and filtered, the liquid quickly 
, incited silver on warming. In order to make sure that the decom- 
csiticn of triazoethylene dibromide by water does not follow the 
<*>» alternative course, that, namely, leading to bromoazoimido 
ri vinyl bromide, a specimen of vinylazoimide was converted into 
!;» diliroraide with a deficit of bromine, and at once treated with 
jane sodium hydroxide, in the expectation that if bromoazoimide 
‘Willed, it would behave towards alkali in the manner that 
mracterises chloroazoimide, and that alkali hypobromite would be 
ndnred; wo were able to show that hypobromite is not formed 
i then -fore conclude that the decomposition proceeds only in the 
crHon of hydrobromic and hydrazoic acids along with bromo- 
craldehydo. 


I ‘ interaction of triazocthylene and concentrated sulphuric acid 
h mild, gas being evolved slowly, but brisk effervescence occurs with 
r s ™ tl0 1 n of staimou3 chloride in hydrochloric acid. The con- 
r.itsion that alcoholic potassium hydroxido is without action on the 
fesunce may be drawn from the fact that on evaporating to 

,, he 1<luld contained m the generating flask, no trace of 
azide was to be found. 


Mom-a.-trmoetk.ane ( Triazoethyl Chloride), N 3 -CH,-CH S C!. 

raultlivl prepare th “ material were made by adding 

dissolved m absolute ether to the calculated 

"i-idcrable a r h0I r f en i tachlonde covered with the same solvent; 
f’ax but Z u° k c P ! aCe ’ and W3S increased Seating under 

ion, 20 mams „f 6 1 chl(>ride > bein g only 2 grams 

lie adoption of th^ If 1 ? ’ Wa3 t0 ° dlsa PP oilltin g to encourage 
riMMhyl alcohol h, “ eth0d ' Thlon y i chloride acts vigorously on 
— Jnt trL " m tt he eXpeCt - d ’ glVeS a P r ° duct ^eh 
« be- detected wb 1 f S and triazoet hyl chloride could 

' h kt the effect of passing dry hydrogen chloride 
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into a suspension of anhydrous zinc chloride in triazoethyl alcohol 
was to liberate hydrazoic acid. It was not until triazoethyl j 0( j^_ 
became available that the preparation of the chloride was possible 

Twenty grams of triazoethyl iodide, mixed with 32 grams 0 j 
dried mercuric chloride, were heated at 100° during three hours in 
a small distilling flask, from which the product was then boiled 
under 25 mm. pressure, 10 grams, or 90 per cent, of the theoretical 
amount, being obtained; on re-distillation under»the same pressure 
the substance boiled steadily at 45° : 

0 0874 gave 30'9 c.c. N 2 at 24° and 751 min. N = 3916. 

0-2709 „ 0-3642 AgCl. Cl = 33 25. 

C.,TT.,N S C1 requires N = 39'81; C! = 33'65 per cent.. 

The substance is limpid and colourless, having a pleasant odour 
suggesting that of chloroform; the density is 1-2885/24°. The 
action with a solution of stannous chloride in hydrochloric acid is 
sluggish, gas being evolved only on warming the liquids; the 
effervescence with concent rated sulphuric acid becomes brisk on 
stirring, but the triazo-group appears to be indifferent towards 
alkalis, which only liberate friazoethylcne. The chloride does not 
lose its halogen completely wheu heated with boiling alcoholic silver 
nitrate, as is the case with the other trjazoethyl halides, and tic 
above estimation of chlorine was made by heating in alcohol with 
30 per cent, aqueous potassium hydroxide, followed by precipitation 
with silver nitrate in the solution acidified by nitric acid. 

When thrown on a hot plate, the substance decrepitates, and 
burns with a violet flame. 

fi-Bromo-a-truizoetfiane. ( 'Triazoethyl Bromide), Ng-CHyCIIiBr. 

Although triazoethyl bromide has been obtained by the action of 
bromine on triazoethyl alcohol in presence of amorphous phosphorus, 
this is not. the most convenient method of preparation, the inter- 
action of phosphorus tribromide and the alcohol, when moderated 
by a diluent such as ether or petroleum, leading to more satisfactory 
results. One hundred grams of triazoethyl alcohol, covered with 
100 c.c. of petroleum (b. p. 40°) in a flask surrounded with melting 
ice, were treated slowly with 112 grams of phosphorus tribromidc 
in 250 c.c. of the same petroleum, the mixture being shaken 
vigorously after each portion was added; phosphorous acid 
separated, and a heavy, pale brown, viscous oil, insoluble in 
petroleum, constituted a large proportion of the product. A iter 
three hours on the water-bath under rellux, the less dense liquid 
was decanted, and the viscous residue ' shaken several times "itn 
small quantities of petroleum, which were added to the decanted 
solution of triazoethyl bromide ; any excess of phosphorus tribromidc 
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«. destroyed by agitation with small quantities of water, and the 
; jxd having been treated with ignited sodium sulphate, petroleum 
x; lwileti 5wa y’ tile residue distilled under diminished 

pressure. The best yield obtained by this process was only 58 <»rnms, 
i ,-jji'. renting about 34 per cent, of the amount anticipated : 
li-ilOll gave lo 9 c.c. N. at 24° and 76a mm. N-— 28‘00 
iV-1912 „ 0-6198 AgBr. Br=53'38. 

CjHjNjBr .requires N=28'02 ; Br = 53'33 per cent. 
Tii.izoetliyl bromide is a colourless liquid, having the odour of 
i-’.iiylcue dibromide, and rapidly becoming yellow when exposed to 
ligiit : it toils at 49°/20 mm., and lias the density 1-66T5/19® 
Action with concentrated sulphuric acid and with a solution of 
?: .unions chloride in hydrochloric acid resembles that of tile cliloro- 
{'uinpound. but hot alcoholic silver nitrate leads more readily to 
ihc elimination of halogen than in the case of that substance, and 
the above determination of bromine was carried out by this agent. 
Tli'-' bromide does not become ignited when thrown on a hot plate] 
merely decrepitating mildly. 

Attempts have been made to identify the viscous, brown oil which 
accompanies triazoethyl bromide when prepared by the foregoing 
method, so far without success. It is the production of this sub- 
stance which is responsible for the disappointing yield, and is par- 
ticularly inconvenient because triazoethyl bromide is the starting 
material for the chloride and the iodide. The presence of phos & 
phorus, bromine, and the triazo-group suggested that the sub- 
stance might be the bromide of bistriazoethylphospiiorous acid, 
(>';;-CH ; -CH,-0)oPBr, hut the bromine content was much too low- 
It may be a mixture of this substance with t-riazoethy] phosphite, 
(Aj-CIh'CRyOJsP, but ar. attempt, to recover triazocthyl alcohol 
trial it by hydrolysis was not successful. 


fS-Iodo-u-triazoethane (: Triazocthyl Iodide), N S -CH 2 -CH I. 

The method employed for this preparation was the one recently 
described by Finkeistein {Dee., 1910, 43, 1528), and was found to 
>c expo ltious and economical. Fifty-eight grams of triazoethyl 
'lemic e were added to a solution of 60 grams of sodium iodide in 
dnrclv- t! dry - a 4 Cet0 “ e ’ sodium bromide being precipitated imme- 
fluniur fh/ Ini * Ule av * n £ remained at the ordinary temperature 
3 mght, action was completed by heating under reflux 
^ about two-thirds of the solvent was distilled off, and 2 
vhich the h lnt °, W f ter contaiusd in * separating funnel, from 
nSS^S-1 b /r ]i ' imd ^ This was 

the anueous ^ USC j fOT extractln g the triazoethyl iodide from 
‘ cetone, and shaken vigorously with a little mercury 
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in order to remove dissolved iodine, the residue from the 
ether being then distilled under diminished pressure, yielding 
grams: 

0 0814 gave 15'5 c.c. N 2 at 23° and 764 mm. N = 2158. 

0-4270 „ 0-5063 Agl. 1 = 6412. 

C 2 II 4 N 3 I requires N = 21‘32; I=64'45 per cent. 

Triazoethyl iodide boils at 68°/20 mm., and wlien freshly distill;,,] 
is colourless, but quickly becomes pale red; the odour reseir, In- 
exactly that of ethyl iodide. It has the density 1-9154/25°, aj i 
is able to dissolve mercuric iodide, a property brought to light ti- 
the fact that a specimen which bad been decolorised by agitation 
■with mercury left a considerable residue of the salt on redistillation 
The action with stannous chloride in hydrochloric acid is mo , t 
brisk than in the case of the other triazoethyl halides, which the 
iodide resembles, however, in regard to interaction with concentrate! 
sulphuric acid. Behaviour on the hot plate is similar to that of 
triazoethyl chloride. 

It was hoped that a variety of interesting substances might ht 
obtainable from typical compounds containing replaceable hydrogen 
by triazo-ethylation. but hitherto we have not been successful in 
this direction. yj-Nitropheno!, for instance, when heated in drv 
benzene with silver oxide and triazoethyl iodide, gave a brown oil 
which did not invite further examination. isoNitrosocamphor also 
gave an oil, remaining liquid during four months, and coutainidj 
22'35 per cent, of nitrogen (C 12 H 1S 0 £ N 4 requires N = 22’4 percent,). 
Silver and lead cyanates were heated in ether and in benzene at 
the boiling points of these with triazoethyl iodide during mam- 
hours, but triazoethylcarbimide could not be recognised, alt-Wi 
in absence of a diluent, some action takes place at about 100°. as 
indicated by a mild explosion which occurred. Silver cyanide 
developed the carbyla.mine odour when heated with triazoethvl 
iodide during two days on the water-bath, but the proportion of 
material remaining unchanged at the end of the experiment ns 
too large to hold out any prospect of success. Bistriazoethyl sulphate 
appears to be formed when triazoethyl iodide is heated in dry- 
benzene with silver sulphate, production of silver iodide being 
clearly indicated; the residue left by the solvent on evaporation 
did not distil at 140°/ 1 mm., but when hydrolysed with 30 per 
cent, potassium hydroxide, the liquid contained potassium sulphate, 
unmixed with iodide. 

An attempt was made to prepare bistriazoethyl ether by heating 
5 grams of triazoethyl alcohol and 11-3 grams of triazoethyl lodia-' 
with 15 grams of dry silver oxide on the w-ater-bath during five 
days, but the entire product distilled at 85°/35 mm., weighed 
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! ('rams,, and contained 48'3 per cent, of nitrogen; this is the 
•sinount required by triazoethyl alcohol itself, whilst bistriazoethyl 
tt ! iC r contains 53 8 per cent., from which it would appear that in 
the above experiment the triazoethyl alcohol remained unchanged, 
.vliil-t the triazoethyl iodide was transformed into triazoethylene 
and diffused out of the apparatus. 

fi-Triaioethyl Ether, N 3 -(!ll 2 'Cll,-0-C 2 H 5 . 

Twenty grains of t.ria.zoethyl alcohol and 50 grams of ethyl iodide 
were allowed to remain in darkness with 50 grams of dry silver 
oxide during two days, being then heated on the water-bath with 
occasional addition of small quantities of ethyl iodide. After one 
week, the liquid was separated and distilled under diminished 
pressure : 

0 1057 gave 33'5 c.c. N, at 21° and 763 mm. N = 36’39. 

C 4 H 9 ON 8 requires N = 36'51 percent. 

The substance is a colourless liquid, boiling at 49°/25 mm., and 
having the density 0'9744/24°. The odour resembles that of chloro- 
elher, and in steam is pungent and sweet. With concentrated 
sulphuric acid or a solution of stannous chloride in hydrochloric 
acid, there is a vigorous effervescence, but hot concentrated alcoholic 
potassium hydroxide appears to be without action on triazoether, 
the azoimidc nucleus remaining intact. Triazoethyl ether does not 
explode when thrown on a hot iron plate, the vapour burning with a 
luminous, white flame. 

KoV.1T. Cul.T.KCE OF SCIFAXK, bONliOX. 

South Kensington, K. W. 


(XiLXIV . — The Intcrmolecular Condensation of 
Aromatic Sulphide Acid x. Part 1. 

By Thomas Percy IIilditch. 

I in-; well-known tendency of aromatic sulphuric acids to enter into 
combination with other benzenoid residues through the elimination 
<>f water is more than maintained in the corresponding acid 
< ulurides, which, as was observed when the latter compounds were 
originally obtained in a pure condition (Hilditch and Smiles, Ber., 
Jut, 41, 4113), are exceedingly reactive and unstable. In the 
course of some work on the reduction of these chlorides, it was 
K 1 ^ ^ * 00 m uch heat was applied during their preparation 
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or tlie subsequent treatment, decomposition set in, and white, 
crystalline, insoluble compounds, sometimes accompanied by tarry 
matter, were formed in considerable quantity. 

The present communication describes some experiments under- 
taken to elucidate the nature of these by-products It was fwmd 
that by heating benzenesulphinyl chloride, C 6 H 5 -S0C1 or p-toluene- 
sulphinvl chloride, C e H 4 Me-SOCl, cither alone at 100 or in boiling 
chloroform, or in presence of a slight excess of thionyl chloride 
beyond that needed for the preparation of tlie 'acid chlorides, a 
semi-solid, dark-coloured mass was obtained, from which the various 
compounds formed were separated by successive extraction with 
light petroleum, alcohol, and toluene. Furthermore m order to 
avoid the formation of tarry decomposition products when heat « 
applied the condensing action of cold concentrated sulphuric acid 
on these two chlorides was investigate,!, and analogous products 
were obtained, whilst, finally, it was estab hshed that the free 
sulpliinic acid, when left for a sufficient length of time m solution 
in cold concentrated sulphuric acid, underwent a similar change, 
and from experiments with a number of aromatic sulphuric acids 
it appeared that the course of the reaction was conditioned largely 
by the substituents present in the. benzene nucleus. 

From a General point of view, it would appear that besides simple 
oxidation to sulphonic acids there are the following possibilities to 
be considered in this decomposition of sulpliinic acids: 

(i) The usual formation of disulplio.xides, with possible further 
decomposition of the latter substances: 

3C c II 3 'SO, H = CjHfdSOjII + CuHj'SjOj’CjHj. 

(a) Intermodular condensation of the sulphinic acids, 

' possibly involving more than two molecules of the acid, but not 
proceeding beyond the sulphoxide stage; for example: 

3C 6 lIyS0.,H -> C,.,H s -SO-C 6 H 4 -SO-C 6 H 4 'SO s H. 
lb) Further intermodular condensation of the sulphoxides to 
complex sulphonium bases (compare Smiles and Le Rossigno, 
Trans, 1906, 89, 696 ; 1908, 93, 745) : 

C,H.-SO-Cl + C 6 ll 5 -SO.,H C^-SO^H^-SOjH 
!°H,,-S 0 -e,.H 4 -S 0 2 H + C:, i H fl 'S0Cl -» C 6 H 6 -S(0 6 H 4 S0 2 H), , , 

^Tmatter of fact, definite evidence of the P r “ d ™ tl0 f n t ”[ 
■ sulphonium derivatives has not been obtained, but o _ 
other reactions appear to take place, the on ® “ E ^ 
predominating according to the manner of substitution 
sulphinic acid used. Thus, from the action of heat on ■ 


{§ 
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-ulpliinyl chloride, a quantity of diphenyl disulphide and the white, 
insoluble compound mentioned above was formed, whilst p-toluene- 
. ulpliinyl chloride yielded under similar conditions a mixture of 
ili-p-tolvl disulphoxide and a small amount of di-p-tolyl-o-disulphone. 

On the other hand, benzenesulphinic, o-toluenesulphinie, and 
a-uapbthalenesulphinic acids reacted in the presence of concentrated 
sulphuric acid to form varying amounts of the insoluble products, 
together with displphoxides. As much as 50 per cent, yields of the 
insoluble compound were obtained from benzenesulphinic acid, but 
onlv about 20 per cent, of the two other acids was converted to the 
corresponding insoluble derivative. Finally, p-toluenesulpliinic, 
yi-ethoxypheuylsulphinic, 0-naphtliaIenesulphinic, and o-carboxy- 
benzcnesulphinic acids gave no “ insoluble ” product whatever, but 
n> uallv furnished small amounts of disulphoxides. 

Of 1 liese various compounds, the white, insoluble substances, which 
in the first place attracted attention to this decomposition, are 
perhaps the most interesting. Since these were not e-disulphones, 
it appeared probable that they had been formed by means of the 
condensation (ii) (a) referred to above, but from their insolubility 
in sodium hydroxide solutions it did not seem likely that any free 
sulphuric acid group was present in their molecules. Accordingly, 
the possibility of the remaining sulphinyl radicle having entered 
into the reaction had to be considered, and at first sight it appeared 
that derivatives of diphenylene o-disulphide had been formed: 


HOvSO SO 



It soon became evident, however, from both physical and chemical 
properties of the products under investigation that they were not 
derived from ordinary diphenylene o disulphide, and attention was 
next paid to a statement by Genvresse (Hull. Soc. c/iim., 1896, [iii], 
15. 421, 1038; 1898, [iii], 17 , 599) that in the usual preparation of 
diphenylene o disulphide large quantities of insoluble by-products 
were formed, and that under suitable conditions as much as 80 per 
cent, yields of an insoluble compound isomeric with diphenylene 
"disulphide could be obtained from benzene, sulphur, and 
aluminium chloride. Genvresse suggested at the time that these 
""liipoumls were paragon densation products, and that ordinary 
diphenylene disulphides contained meta-disulphide ring systems. 

Heccntly, however, Deuss (Her., 1908, 41 , 2329) has established 
' ,K tt>,:is titutioii of diphenylene disulphide as an ortho-ring system 
• l,w(i "g diphenylene disulphone, C (l H 4 [SO.,].,C (i H J , with phosphorus 
voi.. xevii. ’ x h . 
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pentachloride, when a mixture of o-dichlorobenzene and benzene- 
o-disulphonyl chloride was obtained according to the equation : 



/NsOjOi 

i^ySOeCl 



+ dPcfi. 


On treating the' insoluble product derived from benzenesulphinic 
acid according to Deuss’ directions, the author has obtained solid 
p-dichlorobenzene and benzene-p-d> su, P llon y l chloride sufficient 
amount for definite characterisation. It therefore appears that the 
compounds now being described are analogous to diphenylcne 
o-disulphidc, hut are condensed into a ring system by means of their 
para-atoms : 



A close comparison of the properties of these compounds with 
those described by Cenvrcsse (loc. cit.) left no doubt that they were 
identical therewith ; for example, the colour of their solutions in 
concentrated sulphuric acid is similar, but differs from that of the 
ortho-disulphides, whilst on oxidation a disulphone resulted identical 
in properties with that obtained by that author. Unfortunately, 
the compound from benzenesulphinic acid, which corresponds with 
a dioxide of Genvresse's isomeric compound, could not be reduced 
to the latter substance, owing probably to a simultaneous rupture 
of the ring system. 

The proof of the orientation of these substances is strikingly 
supported by the fact that not a trace of the corresponding insoluble 
product could be obtained from either p-toluenesulphinic, p-cthoxv- 
phenylsulphinic, or /3-naphthalenesuIphinic acids, the positions para 
to the suiphinyl group being occupied in these instances by other 
radicles. 

The author has, however, not succeeded in deciding whether these 
products are really analogous to diphenylene o-disulphide or whether 
they consist of an indefinitely prolonged series of -S-CgHpS- groups 
united in para-positions. The latter alternative might be thought pos- 
sible in view of their insolubility in practically all organic solvents, 
of their high melting points, and of their not too well-defined cry 
talline structure, hut, on the other hand, para-substituted compoun 
usually melt higher and are less soluble than the correspon 
ortho-derivatives, and, again, their general stability an 1 
1 ‘ -ation on oxidation of disulphones similar to diphenylcne 
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.nlphone lend colour to the opinion that they are derived from 
,tc simple ring system: 




A determination of molecular weight, which would have definitely 
established the point, was unfortunately quite out of the question, 
owing to the exceedingly slight solubility or volatility of any of the 

compounds. 

There is, however, little reason to suppose that a para-ring system 
as depicted above would be less stable, although less familiar, than 
the usual six-membered ring, for since it is generally conceded that 
the para-benzenoid atoms are almost as closely related in space as 
the ortho-atoms, the above ring system will partake much more 
nearly of the nature of a six-membered than of the ten-membered 
heterocyclic chain which at first sight it appears to he. 

Before describing the experimental part of this investigation, it 
rill be well to discuss the mechanism of the condensations which 
take place in diphenylene disulphide syntheses, and especially the 
non-appearance from sulphinic acids of any ortho-ring products. 
Speaking in general terms, the numerous syntheses of heterocyclic 
ring systems which have been worked out, do not permit of any 
choice of orientation on the part of the molecules concerned. Thus, 
in the case of phenazine, the nitrogen atoms in which are situated 
similarly to the sulphur in diphenylene disulphide, derivatives of 
N 

/V \/\ 

the system i | ; result from o-phenylenediamine either 

\/\/\/ 

N 

tv oxidation in presence of phenols (Ris, Her., 1886, 19, 2207), or 
hy condensation with catechol or derivatives of o-quinones (Hinsberg, 

■ \ ninth ii, 1896, 292 , 258), but the oxidation of aniline itself leads 
to phenazine, but to the “ aniline-black ” dyes, in which a 
number of benzene nuclei are united by means of nitrogen atoms 
cadi in a paraqiosition with respect to the next. 

It seems probable that similar influences determine the course of 
ung formation from sulphinic acids and mercaptans ; moreover, the 
['inference for para-condensation is emphasised in the case of sulphur 
impounds by the fact that, ceteris paribus , in the condensation of 
j!' plume acids or sulphoxides with phenolic ethers (Smiles and Le 
: ' i ' c ~ <> L-) para-substituted products predominate over 
01 V t ; “ C latter ’ 'ndeed; being frequently not formed at all. 

- finin, .ill tile synthetic methods for the preparation of di 

8 F 2 
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phenylcne o-disulphides involve much loss of product owing f 0 1 i j( 
formation of insoluble compounds, and it appears to the author il, at 
in most of these syntheses the formation of the disulphide is due t 0 
a secondary reaction, and may bo ascribed to the fact that tk 
starting materials are derivatives of phenyl mercaptan rather th a „ 
of the more oxidised benzenesulphinic acid. The condensation of 
sulphinic acids is explained readily by the equation : 



and it is probable, that the underlying cause of all the earlier 
diphenylcne disulphide, syntheses is the production of temporarv 
hydroxylic sulphur derivatives of the type C, ; H 5 *S-OII, rather than 
the simultaneous removal of a hydrogen atom from a mercaptan 
group and from a benzene nucleus by means of extraneous oxv^n 
(compare Davis and Smiles, this vol., p. 1292). 

Thus the chief methods extant for the synthesis of diphenylem- 
o-disulphides are as follows : 

(«) Action of sulphur on benzene in presence of aluminium 
chloride (Stenhouse, Anncdtn, 1869, 149, 250; Krafft and Lyons. 
Ber., 1896, 29, 436). 

(b) Action of aluminium chloride on mercaptans or disulphides 
(Deuss, Bee. trav. chim, 1908, 27, 145; 1909, 28, 136). 

(c) Action of hot concentrated sulphuric acid on mercaptan?, 
disulphides, or disulphoxides (Fries and Yolk, Ber., 1909, 42, llTin. 

These reactions have been explained by the transitory formation 
of various oxidation and reduction products or by temporary 
isomerisation of the compounds involved, but it is evident that a 
simpler and more comprehensive explanation of the whole sent- 
results from the. hypothesis that derivatives of sulplioxylic acids m 
first produced, as has been assumed by Davis and Smiles (Joe. cit.) in 
the formation of thioxanthones, and by Hinsbcrg (Ber., 1903 . 36. 
109) in the formation of hydroxydiphenyl sulphide from benzene- 
sulphinic acid and phenol. 

The process is thus similar to the condensation of the sulplmiK 
acids, and differs only in that, whilst in the Matter case no oil he 
condensation occurs, in the former instance derivatives of ffl* 
phenylcne o-disu]phide are formed in varying, but subsidiary, pm 
portions. 

It should be mentioned here that phenyl mercaptan itself, on 
being kept for some hours in concentrated sulphuric acid at the 
ordinary temperature, was converted to a mixture of a small amount 
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„i ' iliphcnylene o-disulphide and about 70 or 80 per cent, of 
bnhenyleiie p-disulphide. 

Tin’ decomposition of disulphoxidcs in cold concentrated sulphuric 
is at present under investigation. 


Experimental. 


i rlion of Heat on Benzene- and p-Tolurne-sidphiinj! Chlorides. 


tn) Five grams of benzenesulphinic acid rvere converted to the 
chloride by solution in ether and treatment with the theoretical 
■ in, unity of thionyl chloride. It is found that this method yields a 
much cleaner product than the course formerly pursued of allowing 
excess of thionyl chloride to act on the undissolved acid in the cold. 
The ether was subsequently evaporated, and the residue heated on 
tin- water-bath for about an hour, when abundant evolution of 
hydrogen chloride took place. At the end of this period, the semi- 
f'lid product was extracted several times with boiling alcohol, after 
whicli the colourless, insoluble residue, which could not be crys- 
j alliscd from even such high boiling solvents as nitrobenzene or 
aniline, was dried at 130° and then analysed: 

n-1023 gave 0'218G CO ; and 0 0321 ff 2 0. C = 58'26; H = 3'49. 

C 12 H s OoS 2 requires C = 58'07; H = 3 23 per cent. 


The alcoholic extract was found to contain a smaller quantity of 
diphenyl disulphide, melting at 59°, and identified with that sub- 
stance by the mixed melting-point method. 

t) Two equal portions of benzenesulphinic acid were taken; one 
was converted into the acid chloride, and then heated with the other 
somi> hours in boiling chloroform solution. As in the first 
Iiotauce. a, large amount of diyhcnylent p -disulphoxide, together 
with a smaller amount of diphenyl disulphide, was obtained. ' 

I'd Equal weights of bcnzenesulphinyl chloride and p-tolucne- 
snlphmic acid were heated in boiling chloroform for some time, 

- m r the evaporation of the chloroform, the product, which was 
very-dark coloured, was first extracted with light petroleum, from 
" iicli on evaporation a pale yellow oil was obtained, which was 
2 c ose examined, hut appeared to be phenyl p-tolyl disulphide 
, “' 1 . R , 0SSm g> Btr - 1886 ' 19. 3133). The residue was boiled 
* alcohol several times to remove tarry by-products, and an 
- ublc powder was thus formed, which again gave analytical 
wm c orresponding with dipheuylene 71 disulphoxide. 

' ) *ve grams of benzenesulphinic acid were heated for an hour 
; 1 ail amount of thionyl chloride in slight excess of that necessary 

livd Z t, C ° n r rSi0n t0 the add Chl0nde ' The usual evolution of 
• ° chlonde occurred, and the residue was extracted with 
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boiling light petroleum, which removed a small amount of diphenvl 
disulphide, and then with boiling toluene, from which a,,.’, 
separated a quantity of a white, crystalline substance, melting 
decomposing at 180°. This proved to be a monoxide of diphevy/r, 

ip'd-imlphide, 

0-1161 gaveO'2673 CO, and 0-0398 H„0. C = 62'77; H=3-?i) 

0-1192 „ 0-2712 CO, „ 0'0420 H,0. C = 62-04; II = 3 - 91 ’ 
CjjHjOS, requires C=62'07; fl = 3'45 per cent. 

For comparison with this compound a sample of the monoxide o' 
diphenylene o-disulphide was prepared from diphenylene o-disulphide 
by the method used by Fries and Volk (foe, cit.) in the preparation 
of the monoxide of ditolylcne o-disulpliide from ditolylene odj 
sulphide. Two grams of synthetic diphenylene o-disulpliidc, melt 
ing at 159°, were dissolved in glacial acetic acid, and dilute nitric 
acid (1 : 5) was added until a turbidity appeared. The solution 
was set aside for twenty-four hours at the ordinary temperature 
and then poured into water. The precipitate was collected and 
crystallised from alcohol, when it formed colourless, glistening 
prisms, readily soluble in glacial acetic acid, benzene, or toluene 
more sparingly so in alcohol, and melting at 148°: 

0‘1150 gave 0’2607 CO, and 0-0369 n,0. 0=61-81; 11=3-57. 
C, 2 H s OS, requires C=62'07; H = 3'45 per cent. 

(e) On similarly heating 5 grams of p-toluenesulphinyl chloride 
in boiling chloroform, much tarry matter was produced, and, after 
evaporation of the chloroform, extraction with light petroleum 
yielded a white, crystalline substance, which melted at 74 — 76°. and 
appeared from its other properties to be di-ji-toly] disulplioxidc 
(Found, 0 = 61-06; 11 = 6*34. Calc., C = G0-43; H = 6"04 per cent. 

The residue was decolorised by repeated boiling with alcohol, 
and was found to crystallise from boiling toluene in small prisms, 
which melted at 210 — 212° (di-p-tolyl a disulphone melts at 212°: 
Kohler and MacDonald, Amer. Chem. •/., 1899, 22, 219; 221 c : 
Hilditch, Trans., 1908, 93, 1024). (Found, 0=53 20; 11=417; 
C=54-22; H = 5-49. Calc., C = 54'20; H=4'52 per cent.) 

No trace of diphenylene p-disulphidc derivatives was observed, 
and it would appear that, the para, position being already occupied 
by a methyl group, the reaction had taken the alternative course (il 
referred to on p. 2580, in the presence of a certain amount of free 
sulphinic acid which must he assumed to have been regenerated : 

/ R-SOC1 + Pv-SOJI - > R-S0-S0 o -R (intermediate product) 

1 2R-SO-SO.-R ^ R-SO-SO-R + R-SOj-SCyh. 
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I of Cold Concentrated Sulphuric Acid on Benzenemlpkinic 
Acid. 

,„! Two grains of benzenesulphinie acid were converted to the 
chloride and poured into cold concentrated sulphuric acid. 
Tlvdi' 0 : ’en chloride was immediately disengaged in abundance 
throughout the solution in the form of minute bubbles, and after 
half an hour at the ordinary temperature, the reaction mixture 
wa; poured on crushed ice. The solid product was separated and 
boiled with alcohol, thus removing a small amount of diphenyl 
clisulphoxidc, which melted at 45°. The residue (diphenylene 
■Mlisnlphoxide) was dried at 130° and analysed. (Found, C = 58'22; 
]| =3 35. Calc., C = 58'07 ; H = 3'23 per cent.) 

(],) Ten grams of benzeuesulphinic acid wore left in solution in 
excess of cold concentrated sulphuric acid. The mixture, which 
was at first colourless, gradually turned purple, and was eventually 
of an almost black hue. On pouring into a large hulk of cold 
water, the colour entirely disappeared, and a granular, cream- 
coloured, solid product separated, and was collected and dried on 
a porous tile. 

The whole was then boiled with alcohol under reflux for a time 
and again filtered; from the alcoholic filtrates about half a gram 
of diphenyl disulphoxide was obtained, which crystallised from 
light petroleum in characteristic, wax-like crystals, melting at 46°. 
(Found, C — 57‘00; H — 4'20. Calc., C = 57*60; H = 4'00 per cent.) 

The insoluble part of the product., when boiled for some time with 
alcohol, lost its crystalline appearance, and swelled up to a viscid, 
indiarubber-like mass. After removing the alcohol, however, the 
substance quickly became brittle again, and appeared gradually to 
break up into a microcrystalline powder on long keeping. This 
behaviour was also noticed with all the previously-described pre- 
parations of diphenylene p-disu!phoxide, and also with the sub- 
stituted derivatives subsequently mentioned. 

The substance, which was then almost pure, was further sub- 
mitted to two different methods of purification. 

(i) A portion was boiled with toluene under reflux for some time, 
and was then collected and dried at 130° for some hours to remove 
adsorbed solvent and moisture, which was otherwise retained remark- 
ably firmly. Diphehylene p-disulphoxide, as thus prepared, is a 
cream-coloured powder, practically insoluble in all the organic 
solvents tried (even in boiling nitrobenzene or aniline), but dis- 
solving with a greenish-black, colour in concentrated sulphuric acid. 
It commenced to soften and decompose without actually melting at 
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0 " 1035 gave 0'2194 CO. and 0 0298 H.,0. C=57'81 ; H = 3 i 7 
C la H 8 0& requires C = 58'07; H = 3'23 per cent. 

(ii) Tlie remainder of the preparation was boiled with water f or 
two hours, and then collected and dried at 130° as above: 

0-1353 gave 0'2685 C0 2 and 0-0485 H„0. C = 54'12 ; II- 32)8 
0 1292 „ 0-2540 Coj „ 0-0401 H„0. C=53’G0; H = 3 - 4 , 5 ’ 
C 12 H s 0 2 S 2 ,IL0 requires C = 54-13; H = 3’76 per cent. 

An attempt was made to remove this molecule of water by p rfr 
longed boiling with xylene, but a subsequent analysis showed tliai 
the composition of the product had not been altered. (Found 
C- 53-34; 11 = 3-53.) 

Water thus firmly attached is inconsistent with the presence of 
water of crystallisation, and it can only be surmised that some such 
hydrate formation as the following had taken place: 




I -> 



Oxidation of Diphent/Jene p- Dmdphoxide . 

Two grams of diphenvlcnc p-disulphoxidc were boiled for eight 
hours with a slight excess of anhydrous chromic acid in glacial acetic 
acid ; oxidation ensued, and the hot reaction mixture was filtered, 
and the residue washed with boiling water until all traces of green 
chromium salts were removed, and then with boiling alcohol; an 
amorphous, white powder, which neither melted nor changed in 
appearance below 350°. was left. A sample dried in a vacuum 
desiccator was analysed : 

0*0994 gave 0*1693 CO., and 0 0362 H,0. 0 = 46*45; H=4 05. 

0*1380 „ 0*2343 CO* .. 0*0422 ILO. C=46*30; H = 3*40. 

C ] 2 H s 0 4 S. 2 ,2 H oO requires 0 = 45*57; H = 3*80 per cent. 


Reduction of Diphenyl ene p -Dindpho.ride. 

(а) Two grams of hydrated dioxide were heated for eight hours 
with 5 grams of sulphur at 150°; this process reduces the ortlio 
disulphoxide to the corresponding disulphide (Krafft and Lyons. 
loc. cit.), but on removal of excess of sulphur by means of carbon 
disulphide, the pa-ra-disulphoxide was found -to have been un- 
attacked. 

( б ) Three grams of the dioxide were heated under pressure at 
160 — 180° with 1 gram of red phosphorus and 10 c.c. of hydriodir 
acid (D 1*7). Considerable pressure was generated, and the product 
was poured into water and extracted with benzene, A large pro- 
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if hi of insoluble matter was removed by filtration of the whole 

: die liquid, and the benzene layer was then dried and evaporated. 
1 , yielded a small amount of an oil, which soon crystallised, and, 
v.hi'ii purified by light petroleum, melted at 61° ; analysis confirmed 
:lic supposition that this was diphenyl disulphide. (Found, 
C i'.ivOl ; H = 5 01. Calc., C — 66‘06; H~4'60 per cent.) 

An attempt, made to purify the insoluble product, which was 
assumed to be dighenylene p-disulphide, by sublimation, led to the 
f il iation of iodine vapours, and further experiments showed that 
the substance contained chemically hound iodine in quantity, 
Analysis proved that one atom of iodine was present in each 
fliphc'iiylcne p-disulphidc residue, but as the compound was not the 
• led red parent substance it was not further studied; it is probably 
cl lier ail iododiphenylene p-disulphide or else a compound of the 
iy)>" HS-lWS-tW. formed by rupture of the para-ring system : 
iidSfirt gave 0'2750 C0 2 and O'Oolfi H.O. C = 41'C8; H = 3'1S 
C i; H;S 2 I requires C = 42'U; H-=2'Oo per cent 
Cj 2 H 8 S,I „ C = 41 86; H = 2'62 


Vru'ij of the Constitution of Diphentjlcne, p-DisulpIto-ride. 

Six grams of the disnlplioxide were ground in a mortar with 30 
crams of phosphorus pentachloride, and heated in sealed tubes at 
forsix hours. The contents of l he tubes were poured on ice 
and subsequently extracted with el her; this extract was dried, the 
.Ihcr evaporated, and the residue distilled in a current of steam 
The aqueous distillate contained an oil which quickly solidified to a 
mass of white needles, melting at 53°. and possessing the character- 
isin' odour of p-dichlorobenzene. (Found. C-48'60- H = b' 0 g 
talc., C =48*98 ; I[ = 2‘71 per cent.) 

Nine both o - and m -dichlorobenzene are liquids, the identity of 
'he product was considered to be satisfactorily established. 

ie non-volatile portion of the product was extracted with ether 

SuSir.f St 

. solution, wax-like and not very well-defined crystals 
X u mtZ at 131 “ 133 / henzenc-o-disulphouyl chloride 

7 T e \ ^ afaeterised b >- version into the 
melted* 99 » t) » f ° rnled Sma11 ' prisms, and 

T’S 7, ' ille ort l 10 - c ompou,id melts at 233°, the meta at 

C a "' e .S ;,t - a T\ C = 29'92; H-3'89. Calc 

> rr-,i3U per cent.) 
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Condensation of Phenyl Mercaptan in Cold Concentrated Siulp] ni 

Acid. 

Five gr.ams of phenyl mercaptan were dissolved in concentrate] 
sulphuric acid at the ordinary temperature, and the mixture 
vigorously shaken to dissolve the crystalline cake of diphenr] 
disulphide, which rapidly formed. After twenty-four hours tic 
deep purple-black reaction mixture was poured ipto a large bulk oi 
cold water, the precipitate collected, dried, and extracted s ar 
ccssively with boiling light petroleum and with hot alcohol, yi 
absence of any solid cn evaporation of the former solvent prove] 
that no disulphide was left unattached, whilst from the alccihcli 
filtrates a quantity of colourless, crystalline material was recovered 
which, after further purification from alcohol, melted at 156— 1590 
A sample mixed with some pure diphenylene o-disulphide possessed 
the same melting point. About a gram of diphenylene o-disulphide 
dissolving in concentrated sulphuric acid to a characteristic deep 
purple solution, was thus obtained. (Found, C = 66 ' 66 ; H=d'al 
Calc., C — 66' 67 ; H — 3 70 per cent.) 

About 3 grams of a cream-coloured, amorphous powder, insoluble 
in boiling alcohol, were left from the above extraction, and this »as 
boiled with acetic acid for an hour, collected, and dried at 139= 
(Found, C= 67-04; H = 3 88 . Calc.. C~66'67; H = 3'70 percent.) 

Genvresse (lor. at.) states that diphenylene p-disulphido can be 
purified by sublimation ; the sample under consideration was sub 
mitted to purification by this means, but did not sublime sufficient 
readily for any quantity of the purified substance to he so isolated: 
enough was obtained, however, in minute, white needles for a 
determination of the melting point; the compound melted and 
decomposed at 290 — 295° (295°, Genvresse). Its solution in con- 
centrated sulphuric acid was of a greenish-black bue. 

Condensation of Other Aromatic Svlphinic Acids in Cold 
Concentrated Sulphuric Acid. 

(а) p-Toluenesulphimr. A rid . — The sulphinyl chloride, on solution 
in sulphuric acid, evolved hydrogen chloride copiously, and gave a 
greenish-brown solution, which ultimately became deep purple. On 
pouring into cold water, no p-disulphide compound was obtained, 
and only a very small amount of disulphoxide, which melted at hr 

A similar result was obtained from the condensation of the ire- 
acid. 

( б ) p-Phenetolesulphinie A rid. — The acid was dissolved it 
sulphuric acid in the usual manner, and the purple reaction mixture 
poured into water after a considerable time. The only insoluble 
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rluct was a quantity of di-p-phenetole disulphoxide, which melted 
’ ! 130 ° (a sample of the disulphoxide prepared in the usual way 
Tn //-phenetolesulphinic acid melted at the same temperature). 

1 0-T aphtha! enesulphinis. Acid . — The condensation was con- 
’u'-ted a s usual; the products of the reaction were all soluble in cold 
t tc acid, the solution being very deeply coloured. Neither 
Trivfdives of a y-disulphide nor any disulphoxide could be detected. 

(,/) n-Tohtenesvjphmic Acid. — On separation of the products of 
■ondensation in sulphuric acid of 5 grams of o-toluenesulphinic 
Ijj j( was found that rather more disulphoxide derivative had 
i c , n produced than in tho other cases. The di-o-tolyl disulphoxide 
■ stalliscd from acetone in short, colourless prisms, melting at 
qgo (Found, C — 6009; H = 506. Calc., C — 60’45; H = 5'04 
i»i r cent.) 

O n {he other hand, only about. 20 per cent, of the sulphinic acid 
was converted into p-disulphide derivative in this instance; the 
tliihhilm* p -disulphoxide was a soft, colourless, insoluble powder, 
which softened, without actually melting, at 280° : 

O"0909 gave 0’2004 C0 2 and 00375 H«0. C = 60'12; H = 4’58. 

C, 4 H 12 0 2 S 2 requires C = 60’87 ; H = 4’35 per cent. 

(c) urKaphthaleneiulphinic Acid .— The amount of di-cr-naphthyl 
disulphoxide obtained from the condensation was very small; it 
melted at 104°. A tolerably large proportion of insoluble matter 
resulted, but was contaminated by the presence of traces of da.rk- 
coloured products, even after prolonged boiling with various solvents. 
The probably still somewhat impure dinaphthyl me, p-disitlphoxidc 
Jinally analysed softened at 275—280°, and commenced to char at 
a rather higher temperature : 

0 1902 gave 0*4760 CO, and 0-0730 H.O. C = 68'26; H = 4'26. 

C, 0 H 12 O,S, requires C — 68*98 ; If = 3*45 per cent. 

(j) o-Carborybemenesulphinic A cid . — A sample of this acid was 
also submitted to the condensation in concentrated sulphuric acid. 
The dried product of the reaction was completely soluble in hot 
alcohol, no p-disulphide compounds having therefore been produced. 
From the alcoholic solution, pale yellow crystals of di-o-carboxy- 
phctnjl disulphoxide, melting at 228°, separated; the total amount 
of this product corresponded with about 10 per cent, of the original 
sulphinic acid employed : 

0T546 gave 0-2808 CO, and 0-0444 H,0. C = 49*52; H = 3*20. 

C I4 H m OgS 2 requires 0 = 49*71 ; H = 2*96 per cent. 

The Organic Chemistry Laboratory, 

University College, University of London. 
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CCLXV. — 4’p-Aminocthylglyoxalme (ft-lminazobfloiin 
amine) and the other Active Principle* of Ergot/ 
By George Barger and Henry Hallett Hale, 

For many years ergot has been notorious among drugs on accou , 
of the ignorance and division of opinion concerning the nature f , 
its active principles. The problem had, indeed, approached rsolmhi 
in 1875, with Tanrets discovery of ergotinino and Buehhein, 
suggestion that ergot owes its activity to decomposition products m 
proteins produced by putrefaction. This discovery and su<rgcs>iri 
were largely obscured by the work of subsequent investigators ,\v)u f . 
resulted rather in the physiological characterisation of i m , nn , 
products (sphacelinic acid, sphacelotoxin, etc.) than in chornica 1 
isolation of active principles. 

Of late years, however, a considerable measure of agreement h. 
been reached. The alkaloid ergotoxine (Barger and Can) was ako 
found by Kraft, who named it hydroergotinine, and the formula 
assigned to ergotinine and ergotoxine (Trans., 1907, 91, 337 ) i iavfc 
been confirmed by Tanret and by Kraft respectively. There is also 
a consensus of opinion regarding the effect of ergotoxine on tb< 
blood-vessels and uterus, and its activity in producing gangrene. 

Thus ergot, in common with many drugs, contains a- complex 
physiologically active alkaloid. Tn addition, however, there an 
present in ergot a number of simpler bases, derived from amim. 
acids by the elimination of carbon dioxide. Such bases are 
generally formed in putrefaction. Ergot, as a fungus, is more 
closely related to bacteria than to the higher plants, from wind; 
all other important vegetable drugs are derived. Tims the peculiar- 
nature of these active principles of ergot is due to its peculiar 
systematic position in the vegetable kingdom. 

Putrefaction bases were first isolated from ergot bv Rielander 
[Sitznngtber. Ges. X atone. Marhurtjy August 5th, 1908). who found 
putrescine and cadaverine, which only have a feeble physiological 
action. The first markedly active base of this class, p-hydroxy- 
phenylethylamine, was isolated from ergot, by ourselves (Barger 
and Hate, Proc. Pliysioi. Soc ., May 15th, 1909. in .7. Pkyml.. 1909. 
38 , lxxvii; Barger. Trans., 1909, 95 , 1123). It is formed from 
tyrosine during putrefaction, but appears to be present also in 
fresh ergot. It is the chief pressor constituent of most aqueous 
ergot extracts, but does not produce contraction of the isolates 
uterus of the non-pregnant cat. In addition, we showed that » 

* A preliminary note on this subject was lead at the meeting of May 26th, 1M- 
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vlaii i i tie (from leucine) is probably present in ergot, but in sucli 
, -.rution tliat it- makes no significant contribution to the 

Uv-kdogirtd action. 

\i'm i tlie isolation of p-hydroxyphenylethylamiue, there still 
unaccounted for the powerful action of certain aqueous 
, extracts in producing contraction of the isolated uterus, even 
,1 e non pregnant cat, as observed by Kehrer. Since it was found 
yupossible to remove the active substance from aqueous 
! in ion by means of organic solvents, a precipitation method had 
1.x employed, and the ergot extract was subjected to the process 
-i irkcii out by Ivutschcr for the isolation of bases from meat 
..ti nct In I his way we obtained a minute quantity of a crystalline 
w hich gave Pauly’s reaction with p-diazobenzcnesulphonic 
! am ] exhibited in an intense degree the physiological action iu 
It »'*s not histidine pierate, for histidine was found to 
;1 iei'i : wo therefore supposed it- to be the pierate of 4-^-amino- 
rilivlL'lvoxalinc (^-iminazolylcthylamine), the base which would 
u „;,it from histidine by the loss of carbon dioxide: 

;iml we confirmed this supposition by chemical and physiological 
t i jn|jn t ison with a specimen of 4-jS-aminocthylglyoxalinc. very kindly 
.--hi us at our request by Dr. D. Ackermann, who a- short, time 
la fore had obtained this base by the putrefaction of histidine 
:h 'l.<rh. -physiol. Chem.f 1910, 65, 504). Simultaneously with our- 
sclvos. Knlscher (Zcjitr. Physiol., 1910, 24, 163) obtained a very 
.c. tive base from ergot, which he considered to be closely related to 
! /3-ami n oethylglyoxa-line, although not identical with it, on account 
(a - a supposed difference in the physiological action of the two bases. 
It lias, however, recently been shown that the differences in 
physiological action observed by Kutseher were presumably due to 
'iiliVrenees in the animals employed. One and tlic same base, 
'did her from ergot or from histidine, can be made to produce the 
miTm-nt effects described by Kutseher. On the other hand, the 
';i>cirom ergot and that from histidine, when tested successively on 
id’ nine animal, gave identical effects. We have also analysed the 
innate of the base from ergot, and have compared it and the 
| ben donate with the corresponding salts of 4-j8-aminoethylglyoxaline 
uiom histidine). As a. result, we. maintain our original conclusion 
uific.. 1910, 26, 128) that, contrary to Ku l seller's view, the base 
Jl b'^tion is identical with 4-/3-aminoef hylglyoxaline. It is ihere- 
,,,u ' ^ 1C ’ secon d active principle of ergot belonging to the class of 
1 -nit * -faction bases derived from amino-acids. Its physiological 
is \ ci y great. A marked contraction of the isolated uterus 
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is produced by adding to tlie bath sufficient of the base to gi ve a 
concentration of one part in 25 million parts of Rmger s solution 
the effect of one part in 250 millions is often quite definite 

A third active principle of this class was quite recently found in 
ergot by Engeland and Kutscher (Zerdr. Physiol 1910, 24, 479,. 
Tins J agnfatine, NH»"C ( :NII)-NH-CH 2 - CH 2 -CH 2 - CII 2 -NH ; , &. 
covered in herring roe by Kossel (Zeitsch. physiol. Che,,.. 191f, 
66, *257). Its relation to arginine is analogous to-that of 4-6 amino- 
ethylglyoxaline to histidine, and it is said to have a similar actio,, 
on the uterus. 

Experimental. 

Among the ergot preparations examined by Kehrer, the ergot, nun 
diahsatum of Wernich is one of the most potent We soon found, 
in making this extract on a small scale, that the activity of the 
substance which passed through the dialysing membrane finally 
exceeded that of the original extract, suggesting that more of the 
active principle was being formed l>y an enzyme or by bacteria. 
The active principle is, however, also present in perfectly fresh 
ersot for the physiological effect was produced by a sample of ergot 
grown by ourselves and tested within half an hour of plucking, 
The effect was also produced to a smaller extent by commercial 
extracts of meat and of yeast, and this observation led to the 
adoption of Kutscher’s method for the isolation of bases from meat 
extract. To 500 c.c. of commercial dialysed ergot extract, 500 c.c. 
of a 20 per cent, tannin solution were added, which quantity just 
ensured complete precipitation; next day the clear, supernatant 
liquid was decanted, and freed from tannin by the addition 0 ! 
barium hydroxide; after filtration, the excess of barium hydroxide 
was removed by dilute sulphuric acid, and the excess of sulphuric 
acid together with the last traces of tannin, were precipitated by 
adding a suspension of freshly prepared lead hydroxide After 
filtration, the liquid was concentrated to 300 c.c., acidified mt 
phosphoric acid. After adding excess of silver nitrate (400 c. . 
a 20 per cent, solution) and filtering, we found that the whole or 
the active substance was in the filtrate. To the latter, 150 c.c. more 
silver nitrate were added, when a drop of the solution at once P 
dueed a brown precipitate of silver oxide on mixing wi 
hydroxide. The whole of the solution was then precipitated 
barium hydroxide, until a sample, on filtration, gave ony S 
opalescence with ammoniacal silver nitrate. This P recl P'^ J . d 
II of ICutscher’s method) in one preliminary expenmen c _ 
nearly the whole of the active substance, but afterwards l was 
convenient to add at once to the filtrate from the fi 
precipitate enough barium hydroxide for complete preep 
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.i ilis collecting together silver precipitates II and III of 

Kuuchcr. 

\fter washing, the silver precipitate was carefully suspended in 
V , r v dilute sulphuric acid, and decomposed by hydrogen sulphide, 
-j- i. filtrate from the silver sulphide was freed from hydrogen 
...jplfide, neutralised, and evaporated to dryness. The residue was 
extracted several times with hot ethyl alcohol, in which the active 
■iiiiniple was found to be sparingly soluble; a large quantity of inert 
' .alter was left behind. The residue remaining on evaporating the 
alcoholic solution was dissolved in a little water, and a hot saturated 
aqueous solution of picric acid was added. After keeping for some 
javs, a brown, imperfectly crystalline picrate was collected, washed, 
ami recrystallised from water. This picrate was converted into a 
solution of the hydrochloride, which was very active physiologically, 
and gave an intense red coloration with sodium p-diazobenzene- 
siilphonate (Pauly's reaction), suggesting a relationship to histidine. 
\\V had previously detected some activity in the crude histidine 
mother liquors obtained by hydrolysis of hremoglobin with hydro- 
chloric acid; histidine itself was found to be inactive, but it became 
so to a slight extent on heating to 300°. We were thus led to 
.-uppose that the picrate we had isolated was that of 4-£-amino- 
cthyiglyoxaline. After two crystallisations from water, the picrate 
horn ergot formed dark yellow, rhombic plates, melting and decom- 
posing at 234 — 235°. A specimen of the picrate sent us by Dr. D. 
Ackermann, when heated simultaneously in a tube attached to the 
same thermometer, also melted at 234 — 235°, and when recrystallised 
by evaporation of the solution in a desiccator, yielded rhombic 
plates exactly similar to those of the ergot base. Windaus and Vogt 
l/ltv., 1307, 40 , 3695) give the melting point as 239° on rapid 
heating, and the same crystalline form for a synthetic specimen of 
4-,8-aminoethylglyoxaline dipicrate. For analysis, the picrate was 
: dried at 100° until constant: 

0-0590 gave 0'0776 C0 2 and 0'0192 IDO. C-35'8; H = 3'6. 

^o4I 0 N 8 (G c H 3 O 7 N s ) 2 requires C = 35'8; H — 2'6 per cent. 

" e al3 ° Prepared the very sparingly soluble picrolonate of the 
'got base; it decomposed at 261° (Windaus and Vogt give 266° for 
1-d-aimnoethylglyoxaline dipicrolouate). 

As the physiological action of the ergot base is also the same as 
"t of 4-6 aminoethylglyoxaHne, there is no room for doubt that 
«- two bases are identical. 

11)1 ttiuxioMK PHvsior.ooic.vi, Research Lauor atoiues, 

TicocxvvEi.f, Hall, Herne Hill, S.E. 
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CCLXVI.— Viscosity and Association. Part 1. 
edition of the Phenols. 

By Ferdinand Bernard Thole. 

A study of the literature on the subject of viscometry shows tli,. 
existence of much evidence which indicates that association l; 
accompanied by a considerable augmentation of viscosity (comparc- 
Dunstan and Thole, Trans., 1909, 95 . 1556). 

On the other hand, in a paper published by Jones and Yeaz ov 
lAmtr. Chem.J., 1907, 37 , 405), it was suggested that the depression 
of the degree of association of a liquid is accompanied by an increase 
in its viscosity. The increase in viscosity pioduced when alcohol, 
are dissolved in water was explained by these authors as being due 
to a diminution of the association of each component, resulting ; a 
an increase in the number of non-associated molecules, and therefore 
of the available frictional surface. From a study of the viscosity- 
concentration curves for aqueous solutions of many inorganic salts, 
they also concluded that ions of large atomic volume, such as 
potassium, rubidium, and cesium, give rise to the phenomenon of 
negative viscosity. 

Since the relative degree of association of many 1 phenols and tluir 
derivatives has been investigated by using a variety of physical 
methods, particularly eryoscopy, specific inductivity, and capillarity, 
it was considered of interest to compare the results obtained by 
viscometric methods with those determined by other physical 
methods. 

Pinette (Annates, 1888, 243 . 32) showed that the boiling points 
of the phenols are, in general, higher than those of their methyl 
ethers, and that ortho-substituted phenols boil at a lower tem- 
perature than their meta- and para isomerides. The current ideas 
concerning association and steric hindrance are in accordance o; 
these results, assuming the boiling points of similarly constitute: 
compounds to vary in the same sense as the molecular weights. 

Aston and Ramsay (Trans., 1894, 65 , 168), by measurement rt 
the molecular surface energy of phenol, concluded that it was con- 
siderably associated, . 

Ameers (Tier., 1895, 28 . 2878) carried out a very compreheiuu 
series of cryoscopic investigations of the molecular weights o ' al -“ 
phenols in naphthalene solution. He showed ttiat wluls p • 
is considerably associated, ortho-substituted phenols are fW id 
unassociated, the association increasing to a maximum wit i e F 
compounds. Meta-substituted phenols are associated to an 
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.-mate degree, but approximate more nearly to the para-series. 
In i he ortho-series, the aldehyde group has the greatest effect in 
■ Siting association; then, in order, follow the carbcthoxyl, nitro-, 
a. and finally alkyl groups. 

Spt-rn nski (Zeitsch. ■physikal. Ghtm., 1903, 46 . 70) determined the 
. ; i . . 1 1 r pressures of solid solutions of jS-naphthol in naphthalene, 
, UI d , onduded that the former compound is associated. 


l'i.ilip and Haynes (Trans., 1905, 87 , 998) measured the dielectric 
, ..ji-rmls of phenol, its methyl and ethyl ethers, and of the cresols 
i„ benzene and in m-xylenc solutions. Their results indicate that 
-,dii!-t the ethers are unassociated, phenol and the cresols are 
,li ? tinel!y associated, o-cresol to the least extent. 

Hewitt and Winmill (Trans., 1907, 91 , 441), using the capillarity 
Hi' i hod of Ramsay and Shields, studied the association of a con- 
• iihraiile number of substituted phenols and allied substances. 
Tlicir results are included in table I, and show that the phenols in 
jvneral are associated, the association being least in the ortho-series, 
(.'uiisidi-rablo depression of association is produced by the 
carheflioxyl, nitro-, and halogen groups, but alkyl groups only exert 
a .‘light influence. Benzyl alcohol was shown to be associated, but 
the introducliou of phenyl groups inhibits this to such an extent 
l lial Lenzliydrol and triplienylca-rbinol are practically unassociated. 
It appears uncertain whether substitution in the rneta- or para- 
I wit ions has the greater effect, the results on this point being 
intlerisivc. It seems to the author, however, that, although the 
capillarity method will show satisfactorily whether or no a substance 


i> j>sociated, little trust c&n be placed in figures indicating tlie 
adual degree of association, for in a mixture one is not entitled to 
."[•mime that the constitution of the surface layer is typical of that 
oi I lie bulk of the liquid, and associated liquids may fairly be 
regarded as mixtures of molecular aggregates and simple molecules 


Expeeimental. 

As the apparatus used has been considerably modified with a view 
" '. n<TOISt ' li act ™ af y sillce i(l was previously described by the author 
1 '>» 'o .. p. Idol), a somewhat detailed account of (lie viscometer 
»>< the accompanying fittings may be of interest. 

lie viscometer was of the original Ostwald type, but was provided 
Ct f led t ma '. ks insl9ad of two. Guard tubes were also 
w.'tilm 1 °n 16 t "°, lmbS ’ and "' cre P rovitied with bulbs, which 
m - ^ " O01 moistened «ie liquid under investigation. 

-onzene mL Ko V0 ' atiIe H< l 1,ids ’ suc]l aa acetone 

'i'cometer n ^ 0 sa e ? llsed as solvents. The dimensions of the 

VOL. xcvu 7 ’ " f C0UrSe ’ be Varied ’ aCCOrdin S to the quantity and 

S G 
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nature of tie liquid used. For tie present research, the bulls 
A and B contained approximately 3 and 5 c.c. of liquid ies[, K . 
tively. The length of the capillary was 8 cm., and the diameter 


0 025 cm. ' . , 

Before use the viscometer was cleaned successively with hot 
chromic acid mixture, hot absolute alcohol, and boiling. fih tle< l 
conductivity water. Finally, it was dried in a current of warm 
dustrfree air. Every precaution is necessary tp avoid the intro, 
duetion of dust, as this will inevitably choke the capillary. 

The clean, dry viscometer was suspended by means of a carrier 
provided with spring clips in a copper thermostat fitted with large 

windows front and hack. T» 


C 



this bath were fixed a stirrer 
connected with a small hot-air 
motor, a standard thermometer 
a Beckmann thermometer gra- 
duated to 0 01°, and a Lorn- 
thermoregulator of the “spiral” 
pattern. The determinations 
were carried out in a laboratory 
allocated for the purpose, and 
the variation of temperature oi 
the thermostat did not exceed 
0 - 02 °. 

The liquid was filtered or, 
whenever possible, distilled into 
the viscometer, and after the 
apparatus had remained in the 
thermostat for ten minutes, the 
ievel of the liquid was adjusted 
to the marks c and d. Cotton 
wool contained in the guard 


tubes cc was moistened with the liquid, the tubes attached, the 
viscometer accurately adjusted io a vertical position by moans o 
three plumb lines, and the time of flow of the liquid from « to / 
measured in the usual way. A stop watch, reading to O'- secon • 
was used. Usually about seven observations, diSering by not more 
than 0'5 second, were made, and the mean was taken. 

The densities were determined in a Sprengel pyknometer o oe.t. 
capacity, and in the case of phenol and jwhlorophenol in a Un- 
specific gravity bottle. Each estimation was repeated unti 
cordant results were obtained, and a correction -was introduce 


the weight of displaced air. t o 

The constants of the instruments were determined Horn 
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{■me, using conductivity water. The values adopted for the viscosity 
„i water were those determined by Thorpe and Rodger. 

For the two determinations at 130°, the ordinary thermostat was 
replaced by a large beaker filled with heavy petroleum and heated 
by a small burner. The temperature was regulated by hand, the 
iaximuin fluctuation being 0'2°. 

The substances used in the research were carefully purified by 
epeated fractionation with a rod-arid-disk column or by re- 
rvsf allisation. In no case did the licjuid used for the determination 
oil over a greater range than 0'2°. Unless otherwise slated, the 
rai l ion used boiled constantly. The source and method of purifi- 
a-t ion of the materials is indicated below. 

I'll e n ol. — Kahlbaum's “synthetic” phenol. Fractionated three 
imes. 

.1 nisole. — The specimen used was obtained from a large quantity 
f the carefully dried ether. 

I'henetoh. — Purified in the same way as anisole. 
rhenyl Acetate .— Prepared from synthetic phenol and acetic 
nliydride. The specimen was free from phenol and acetic acid. 
Cresols. — Schucliardt’s purest products, fractionated three times. 
Tolyl ilethyl Ethers.— Carefully dried and fractionated. 
o-C'klorophenol. — Fractionated three times from a specimen sup- 
lied by Kahlbaum. 

m-Chlompheml. Purified by freezing out and subsequent frac- 
ouation. The specimen boiled within 0'2°. 
p-Chlorophenol. — Purified by freezing out and subsequent frac- 
ouation. 

o-.l if ro phenol. — Three times distilled in a current of steam, and 
“ally recrystallised from absolute methyl alcohol. 
m-h’ilrophenol. — Twice recrystallised from pure benzene, and 
ned in a vacuum over paraffin wax. 

p-.l itrophenol. Freed from traces of the ortlio-isomeridc by 
vans of a current of steam, twice recrystallised from dilute hydro- 
i, c and , and dried in a vacuum over potassium hydroxide. 
hthjl Salicylate. Fractionated three times from a quantity of 
ie pure ester. * J 


Ethyl m-Hydroxybenzoate.- -Twice recrystallised from pure 
'“zone, and dried in a vacuum over paraffin wax. 

cohof en mate . — Twice recrystallised from absolute 


Sahcylaldchyde . — -Fractionated twice. 

' • ^ Alcohol.— Prepared from re-distilled benzaldehyde by the 
.bIS;:- fractionated three times. The specimen 


8 g 2 
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ri tx**" teuzyi 

nndhyl-alcoliolic sodium methoxide. The specimen was free from 

henzaldehyde and 

phenyl bromide, and crystallised several times from ligt t 

distilled over cleaned »' ciu “ ‘ t “ nin ^ marked in the case of tbe 
As the differences of. viscosity are most ^ ^ ^ ^ ^ & 

pure substances, tie viscosi ^ since some of the compounds 
*r£ to investigate are solid at this temperature, solutions 
of these substances had to be used. o{ sohent , vhicll 

Some care had to >e estic s same time would 

would have the least d.ssoeiat.ng eff ct a„a a 

readiiy d-lve Use 

p ,,« «*• “ “ I *- 

as fulfilling these conditions moat neaUj ’• th 1/100t h oi 

The solutions used accurately weighed 

a gram-molecular weight o dissolved in 6 c.c. of amyl 

into a stoppered 

acetate, which was run j ” a ^JyLnzoate and triphenyl- 
In two instances (with ethyl p J J solutions of tins 

carbinol), it was found ^ « ? of several solutions oi 

strength, and in these for the stronger 

lower concentration were determined t 
solution being obtained by -^poWrom AW 8 jn thc 
of these results may not be of affected, 

determinations, the T«aUtaUve natureoHhe result^ ^ ^ * 
It has been shown (Duns an an ’ ^ fte vaUle of U* 

Getman, Amtr. Ghem. J, WW, . thc existence of 

11 x 100 indicates to some extent the 
expression Mo] vo ,_ f cl)mp „,rf. 

■association in a liquid. Tor each P*bcul« ^ ^iaie! 
this quantity is approximately con , , lated liquids am 

liquids does not exceed 60. The values f and et hyle«e 

however, much higher, those for water, ethyl 
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i-lvfol being respectively 494, 193, and 2750, and the variation of the 
vn’lue 0 f this expression is a very' sensitive indication of association. 

Xhe values for each of the substances investigated is given in the 
tables, and affords, perhaps, the best means of comparing the results. 
It should be noted, however, that this value is affected to some 
cxlrnt by symmetry as well as by association. This is seen in the 
cate of the tolvl methyl ethers, and more particularly in the case 

(,f benzyl methyl* ether, where the value of — x 10 G is slightly 

higher Ilian the mean figure for the unassociated ethers, probably 
ovine to the comparatively long side-chain. 


Table I. 

The rurc Substances at 45°. 

Hewitt 

and 

"WiumiHs 



Time of flow 
in seconds. 

Density. 

Viscosity. 

77 x 

Mol. vol. 

.j y 6 association 
constants. 

Flu ii"! 

837-2 

1 055 

0 01036 

453-0 

1-3 

I’liciivl acetate 

374"2 

1 -052 

0-01799 

136-0 


Atiisolo 

167-0 

09707 

0-007409 

66-6 



rk'iietiilo 

191-4 

0-9427 

0 008249 

63-8 



y-Oilorojilienol 

1044-8 

1 -260 

0-06018 

590-0 

1-22 

,.c('iiloro|thenol 

826-9 

1 249 

0-04722 

459-0 

1-49 

"-fbloi'OjilH'nol 

406-7 

1 -210 

0 02250 

212-0 

1-0 

)> 1,'ivso] 

1208-8 

1-015 

0 05607 

52 7 '0 

1-62 

if.'-t’lVSol 

1091 -3 

1-014 

0-05057 

475-0 

r-48 

r-1 'lVMl) 

742-7 

1-027 

0 03506 

333-0 

1-12 

.d-Tf'lvl methyl ether 

200-6 

0-9516 

0-008753 



•Tulvi methyl ether 

193 7 

0 9589 

0-008491 

66-7 


/'•Tr.lyl metlivl ether 

185-8 

0-9497 

0-008064 

62'8 


'••Nitroj'lienol 

433-5 

1-183 

0 02343 

199-0 

0-84 

I.tlivl sal icy late 

350-5 

1-106 

0-01772 

118-0 

0-9 

>alicvlaldehv(le 

320-1 

1-141 

0 01669 

156 0 


ISi-tizvl alcohol 

640-5 

1-027 

0-03008 

2S6-0 

1-66 

benzyl acetate 

296-5 

1-033 

0-01399 

96 3 

J’l-Tizvl methyl ether 

233-6 

0-9624 

0 01023 

8M 


ft Najililhol (at 130°) 

3/3-0 






0 Xaplitliol (at 130‘) 

312-6 

— 

— 



_ 


Tablk II. 

Solutions in Amyl Acetate at 25°. 


Time of flow 


. Substance. 

A in v I acetate .. 

fb.-nnl .... 

in seconds. 
201-4 

Density. 

0-8659 

Viscosity. 

0-0C8055 

V 

Mol. vol. 

Ani-ule 



0-008265 

0 009319 
0-008550 
0-01270 

0 01244 
0-01202 

105 0 

hi” uyl acfiiilft 

IViii-tole 

... 223-3 

0-9033 

67’8 

61-9 

- 1 Iiifroj.henol . 

Morojjlieiiol ... 

- 1 h!"fophenol . 

295-9 

290-3 

281*1 

0-9289 

0-9274 

0-9254 

61 '4 
91 -S 
89-8 
86 ’5 
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Table II. ( continued ). 
Solutions in Amyl Acetate at 25°. 
Time of flow 


Substance. 

in seconds. Density. 

Viscosity. X F/, 

p-Cresol 

283 -i 

0-8931 

0-01169 d 6 . 7 

o-Crcsol 

281-3 

0-8964 

0 "01165 Qjj.j 

m-Cresol 

282-9 

0-8928 

0-01167 

wi-Tolyl methyl tither 

211 *9 

0-8847 

O-00S7S4 (j...- 

o-Tolyl methyl ether 

211*7 

0 8853 

0 008659 (J 9 . s 

p-Tolyl methyl ether 

210-6 

0-8840 

0-008602 f; 2-3 

p-Nitrophctiol 

358 5 

0-9440 

0 01564 106-0 

wi-Nitrophcnol 

3311 

0-941,8 

0-01449 os -o 

o-Sitrophenol 

242-9 

0-9365 

0-01051 7 0 .j* 

* Ethyl j>-hydroxybcnzontc . . 

— 

0-931 

0 0166 93 -f) 

Ethyl ?tt-hyclroxybenzoate . 

370-9 

0 9261 

001587 

Ethyl salicylate 

246-3 

0-9184 

0-01045 57.(5 

Benayl alcohol 

250-6 

0*8943 

0-01035 85-; 

Benzlu drol 

3511 

0-9212 

0-01496 7 J -9 

*Tripheiiylcarbiiiol 

— 

0-97 

0-0190 70-0 

Betizvl methyl ether 

207-8 

0-8832 

0*008479 61-4 

Benzyl acetate 

233-6 

0 9023 

0-009738 f, 8-6 

/ 8 -Naphthol 

375'5 

0-9210 

0-01598 1020 

e*Xaphthol 

371-2 

0-9031 

0-01549 97 i 


* By extiapolation. 



Table III. 


The C Mom-phenols in 

Ethyl Alcohol at 25°. 

Time of flow 



Substance. in 

seconds. 

Density. 

Viscosity. Mol. vo], 

Alcohol 

309-2 

07876 

0-01125 - 

j?-Chlorophenol 

364-0 

0-8646 

0-01454 97-8 

o-Ohlnrophenol 

361-2 

0-8628 

0-01452 97 -5 

M-Chlorophonol 

363-7 

0-S631 

0-01450 97-4 


Discussion of Results. 

Table 1 . — The results in column 4 follow very closely those 
obtained by Auwers and by Hewitt and Winmill, with one exception. 
In two cases (the cresols and hydroxybenzoic esters), the latter 
authors found the order of increasing association to be ortho— mete 
— para, and in two other cases (the chloro- and nitro-phenols) to 
be ortho — para — meta, whereas Auwers in all cases found the older 
to be ortho — meta — para, the meta-compound approximating more 
nearly to the para-compound. 

The viscosity results are in full agreement with those of the latter 
author, though it must be remembered that V. Meyer found the 
order of steric hindrance in the case of the esterification of sub- 
stituted benzoic acids to be ortho — para — meta (Ber., l$9o, 
1254). 
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That the order of the viscosity results is not merely duo to the 
, -ition of the substituent group in the benzene nucleus apart from 
i,_ influence on the hydroxyl group is shown by the fact that the 
value 5 f° r tolyl methyl ethers do not fall in this order. 

It will be noticed that the mean value of the expression 

11 _ x I0 6 for the ethers is 66, these compounds being practically 

Mol.vnl. 

wipociated. The value for benzene is 65 (Dunstan, Zeitsch. 
'"liiiiiM. Chem., 1905, 51 , 738). 

In tl.e case of benzyl methyl ether, the slightly higher value may 
I flue to disturbance of the symmetry of the molecule by the com- 
narat ively long side-chain. Phenyl and benzyl acetates appear to be 
.|j„l,ti v associated, this being probably duo to the slight residual 
affinity possessed by the carbonyl oxygen atom in the acetyl group. 

For benzyl alcohol and all the phenols, j x 10 s is marked 

higher, indicating considerable association. Ortho-substituted 
phenols appear to be less associated than phenol itself, presumably 
owing to the proximity of the substituent to the source of association, 
the carbethoxyl, aldehyde, nitro-, and halogen groups exercising very 
considerable influence. The marked effect of these groups has been 
pointed out by Auwers and by Hewitt and Winmill. 

The results obtained by Auwers indicate that the aldehyde group 
has the greatest inhibiting influence, followed in order by tho 
carbethoxyl, the nitro-, the halogen, and finally the alkyl groups. 
The viscosity results, while agreeing in the main with these, invert 
the order of the first two groups. No satisfactory explanation of 
(his discrepancy is apparent. 

It is noteworthy that in the first four cases the ortho-substituent 
contains an unsaturated nucleus, and it appears probable that the 
latent valency of this nucleus in some way attracts part of that of 
the hydroxyl group, thus lessening the tendency for association. 
This action is, of course, supplementary to the steric hindrance 
produced by tho ortho substituent by virtue of its proximity to the 
hydroxyl group. 

This explanation is rendered still more probable by the fact that 
the aldehyde and carbethoxyl groups, which depress association most 
strongly, are known to bo markedly unsaturated, whilst the methyl 
group, which exercises only a slight inhibitive influence, is practically 

saturated. 

An interesting parallel is observed when the molecular refrac- 
tonics of various substituted benzene .derivatives are considered 
(Smiles, Chemical Constitution and Physical Properties, p. 298). 



2604 THOLE : VISCOSITY AND ASSOCIATION. PART 


Substance. 

M(a) (obs.). 

M(a) (calc. ). 

A. 

A due ft 
aulistitn,. 

Phenylacetylene 

34-46 

33-53 

+ 0-93 

+1-3] 

Styrene 

35-98 

35-08 

+ 0-90 


Ilenzaldehyde 

81-77 

31-01 

+ 0-76 

■f l-]4 

Nitrobenzene 

32-69 

32-10 

+ 0-59 


Benzonitrile 

31*32 

30*75 

M-0'57 


Aniline 

30-27 

29-72 

+ 0-55 


Acetophenone 

36-00 

35-58 

-1-0 '42 


Methyl benzoate 

37-55 

37-23 

+ 0-32 


Phenol 

— 



-0 07 

' ft •■-■1 

Iodobenzene 

— 

— 

-0-24 


Bromobenzene 

— 



-0-31 


Chlorobenzene 

— 

~ 

-0-32 

+ 0 '0*5 

Benzene 

— 

— 

-0-38 


The degree of disturbance of the benzene system increases witli 
the increasing degree of unsaturation of the substituent, It, 
also been shown, from measurements of molecular magnetic rotation 
(Perkin, Trans., 1896, 69 , 1152), that the anomaly shown by <]j. 
methylaniline is diminished when the residual affinity of the basic 
group is satisfied by the addition of hydrochloric acid. A similar 
argument appears to explain the gradual decrease in the reaclivitv 
of the carbonyl group in the series acetone — ethyl acetate— acetic 
add. In the first compound, where the carbonyl group is adjacent 
to two saturated methyl groups, it possesses a sufficient degree of 
unsaturation to combine with sodium hydrogen sulphite and will 
hydrogen cyanide. In ethyl acetate one of the adjacent groups is 
ethoxyl, the oxygen atom of which possesses a certain amount -jf 
latent affinity (compare the combination of ethyl ether with liydroecn 
chloride and with magnesium alkyl halides). This affinity exerts an 
attractive influence on part of the latent- affinity of the carbon v! 
group, with the result that ethyl acetate will not combine with 
such a number of reagents as will acetone. 

In acetic acid, the oxygen of the hydroxyl group possesses con- 
siderable residual affinity, part of which is united with that of 
the carbonyl group, which thus loses its characteristic additive 
properties, whilst the remainder produces association of the 
molecules. 

Owing to the comparatively high temperature employed in 
working with the fused naphthols, accurate density measurements 
were not attainable, and only the time of flow (the chief factor in 
determining the viscosity) was measured. The results indicate 
clearly the influence of the second ring of the naphthalene nucleus 
in hindering the association of o-naphthol. V. Meyer observed a 
similar effect when measuring the velocities of esterification of 
2-chloro! -naphthoic acid and 3 chloro-2 naphthoic acid, the former 
compound esterifying very slowly (Her., 1895, 28 , 182). 

Table. II . — It should be pointed out that the results in column 1 
have been obtained with solutions of an empirical concentration. 
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j are therefore comparable only among themselves, and not with 
ji, c corresponding figures in table I. 

It will be seen that the results in table I are exactly confirmed, 
mil also that a further range of substances has been studied. In 
ca ch case the phenols are associated, the ortho to the least, and the 
a ,. a to the greatest extent, the meta-compounds, as before, 
approximating more closely to the para compounds. The gradual 
inhibition of the association of benzyl alcohol by the progressive 
replacement of the hydrogen atoms of the side-chain by phenyl groups 
j s »l 5C , clearly indicated. This, again, is in full agreement with sur- 
face energy results. Although the figures for triphenylcarbinol are 
i, burned by extrapolation and therefore are not of the usual degree 
i,i accuracy, it is clear that this substance approximates to the ethers 
in its slight degree of association. 

Ethel salicylate and o-nitrophenol, again, show practically no 
eisjiis of association. 

A very striking point is the dissociating influence of the amyl 
acetate. This was specially chosen as a comparatively inert, non- 
dkweiating solvent, but its effect on the associated solutes is most 
marked. The viscosities of the cresols in the pure state differ very 
considerably, but solution evidently breaks down the complexes to 
a large extent, and the viscosities of the solutions are almost 
identical. The dissociating influence is more marked in this case 
than ill that, of the other phenols, the cresol complexes being 
apparently more unstable than those of the other substituted 


phenols. If the difference between the values for 71 x 10 (i 

Alol, vol. 

found for ortho- and para-isomerides be taken as a measure of the 
relative stability of the complexes, this stability decreases in the 
order carbellioxyl — nitro — halogen — alkyl. The slight signs of 
association noticeable in the pure phenyl and benzyl acetates dis- 
appear in the amyl acetate solutions, and the substances appear 
to be completely dissociated. 

• HI. As it was observed that a comparatively non- 
dissociating solvent had such a marked disruptive effect on the 
molecular aggregates, it was considered of interest to determine the 


' o'Cosities of solutions of a set of three isomerides in a dissociatng 
'olvent. For this purpose, solutions of the cliloroplienols in ethyl 
alcohol were chosen, and the results indicated that practically com- 
l -ctc dissociation had resulted. Preliminary experiments with 
o utiims of the chlorophenols in light petroleum (one of the least 
associating of ordinary solvents) showed that the dissociation pro- 
mcci was less than in the case of amyl acetate, and a detailed 

of U le effect of various solvents on associated substances is 
cow being carried out. 
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Summary of Results. 

(1) The results obtained by the viscometric method agree very 
closely with those derived from other physical constants, such as 
vapour pressure, dielectric constant, molecular surface energy, 
molecular refractivity, and molecular weight determined W yo. 
scopically. 

(2) Viscosity determinations, using j— — x 10 ‘ M a criterion 

of association, show that phenols are associated, the ortho-compounds 
to the least, and the pa-rarcompounds to the greatest extent. Tic 
ethers are unassociated, but the acetates show slight association. 

(3) The carbethoxyl, aldehyde, nitro-, and halogen groups exert 
a marked inhibitivo influence on association. Alkyl groups only 
exert a slight influence. Since the degree of inhibition of association 
appears to be intimately connected with the degree of unsaturation 
of the substituent, it is suggested that the depression of association 
is partly due to some kind of attraction between the latent valency 
of the hydroxylic oxygen and the unsaturated substituent, the con- 
sequence being a diminution of the tendency to form complexes 
through the latent valency of the hydroxyl group. The same 
hypothesis explains the gradual disappearance of the characteristic 
reactivity of the carbonyl group in the series acetone— ethyl acetate 

(4) Solution in even a comparatively inert solvent, such as amyl 
acetate, produces considerable disruption of the molecular aggre- 
gates. In a dissociating solvent, such as ethyl alcohol, the 
dissociation is practically complete. 

The author desires to express his sincere thanks to Dr. J. T. Hewitt 
and to Dr. A. E. Dunstan for the interest they have taken in the 
work, and to the Chemical Society for a grant which has covered 
the expense entailed. 

East Loxnon Couems. Hast Ham Twhsic.ii, Com** 
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(••’TA VII .—Binary Mixtures of Some Liquefied Gases. 

By Bertram Dillon Steele and L. S. Bagster. 

T„ r . ivork described in this paper was undertaken in the first place 
■ connexion with the study of simple inorganic solvents. 

Combination between solute and solvent is usually held to be a 
necessary antecedent to conduction, whilst the form of the vapour 
pressure-composition curve for mixtures of volatile substances is 
often accepted as evidence for or against combination in such 
solutions. 

One of us ( Proc . Roy. Soc., 1904, 73, 450) has found ihat 
mixtures of the halogen hydrides with hydrogen sulphide form 
solutions which do not conduct, whilst we have examined sulphur 
dioxide and hydrogen bromide, and found them to mix in all pro- 
portions, forming solutions which show but very slight conductivity. 
The hydrogen sulphide solutions are doubly interesting, owing to 
(lie analogy between hydrogen sulphide and water. 

\\'c therefore decided to examine the vapour pressure-composition 
curves of the solutions formed by sulphur dioxide arid by hydrogen 
sulphide with the halogen hydrides. Hydrogen chloride solutions 
have not. been systematically examined, owing to difficulties caused 
by the low boiling point of the hydrogen chloride, and to the 
absence of liquid air. We have, however, found from some rough 
experiments that sulphur dioxide at —35° dissolves hydrogen 
chloride fo form a solution approximately normal, and that all the 
hydride can be removed from such a solution by fractional dis- 
tillation, and therefore no constant boiling mixture can be formed 
at this temperature. Judging from analogy, also, one would expect, 
the curve obtained to be of a similar type to that given by sulphur 
dioxide and hydrogen bromide, which pair of liquids has been 
systematically examined. 

Mixtures of hydrogen iodide and sulphur dioxide could not be 
formed, owing to the fact that these substances react in the gaseous 
state, depositing sulphur and iodine. 

It will be convenient, first, to describe the apparatus used and 
the method of working, following this with an account of the results 
obtained. For the preparation of the various hydrides used, the 
methods described in the paper previously mentioned have been 
billowed. The sulphur dioxide was obtained commercially in a 
steel cylinder, and fractionated before use. For the preparation 
of tlie liquid hydrogen sulphide and bromide, a mixture of solid 
carbon dioxide and ether was used as refrigerant, liquid ammonia 
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being used to condense the sulphur dioxide and hydrogen iodide. I n 
the actual experiments, liquid ammonia was used^for the low tem- 
perature bath, constant temperatures from -35° to -75° bei n? 
easily obtained by varying the pressure over the ammonia by mean; 
of a water pump. 

Ammonia and hydrogen iodide boil at about the same tem- 
perature, but it was found that if the top of the vacuum vessd 
containing ammonia were left open to the air and not plugged with 
cotton wool, as is usual, the diminution in the partial pressure of 
the ammonia-, brought about by air convection currents. 
sufficient to lower the temperature to 10° or lo° below tit 
boiling point of the ammonia under atmospheric pressure. Tie 
temperature thus obtained was sufficiently low to condense tie 
hydrogen iodide, and as the carbon dioxide mixture froze the liquid 
in the condenser, the above method of cooling was adopted. If tit 
temperature rose owing to beat given out by the condensing hydride, 
an air current occasionally blown through llic ammonia liv mean? 
of a foot-bellows sufficed to reduce it again. 

The difficulty of measuring the vapour pressure of substances, 
such as the halogen hydrides, which attack mercury was overcome 
by usiim the glass spiral manometer of Ladenburg and Lehmann 
(Ber. Dent. ■plixfM. Go., 1906, 8, 20), as modified by Join™ 
(Zeitsch. phyiitnl. ('hem., 1908. 61,4o8). 

It may lie mentioned here that as the halogen hydrides arc 
decomposed by organic matter, rubber tap grease was not used, 
being replaced bv a mixture of pure paraffins. On account of tic 
extremely hygroscopic nature of the halogen hydrides, every entrance 
to the apparatus by means of which moisture could gam access 
was protected by a phosphoric oxide tube, and as the oxide 
appeared to contain some impurity which slowly reacted with tie 
halides, the tubes containing it were attached to the apparatus mil 
taps interposed as shown in Fig. 1. The oxide was thus omy 
exposed to the halides for short periods. 

Fig. 1 shows the apparatus used. Glass was, of course, use or 
its construction, and all joints were sealed. The apparatus w 
fitted with a rubber cork .1 , selected to fit closely the mouth of 
unsilvered, cylindrical Dewar flask. The various tubes w®pu. 
through holes in the cork, and sealed to the apparatus aft - 
In addition to the holes for the apparatus, the cork was , 

contain the thermometer, a glass tube for making connexi ^ 

a water pump for reducing the pressure over the ammom ^ 
tube closed by rubber tubing and a pinchcock for he ~ 
fresh ammonia, and a glass tube drawn to a capil aiy _ 
end, which reached to the bottom of the vacuum vessel, 
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, : , , a ( 50 dosed by rubber tubing and a pinehcoek. The purpose 
Vs tube will be explained presently, 
p, i ween the water pump and the vessel containing the ammonia 
. . interposed a piece of rubber pressure tubing, which could be 
,, ,.-e cl less closed by means of a screw clip. To obtain any desired 
. -aturo below the boiling point of the ammonia, the pump was 
in action while a stream of air was admitted through the 
oiiillarv. The anynonia boiled under the reduced pressure, and its 
li'mikVil ure fell. The air stream 
,, VOl l to prevent superheating 
a) i(l subsequent bumping, and 
to stir the liquid and obtain 
a uniform temperature through- 
out the bath. When the tem- 
perature was near the desired 
uniat, the pressure tubing was 
partly dosed by means of the 
,fVi;wv clip, thus checking the 
rale of withdrawal of the 
ammonia vapour, and conse- 
quently the rate of evaporation, 
lessening the heat absorption 
ami fall of temperature. In a 
short time a state of equilibrium 
was reached, and by this means 
tin- temperature could be kept 
constant to 0'1° for half an hour. 

It it varied, a slight turn of the 
screw clip occasionally sufficed to 
adjust it again. It was possible 
to run for half an hour without 
adding fresh ammonia. 

A normal pentane thermo- 
meter, reading to —115°, was 
11 ad. It was not wholly immersed, and there was a large correction 
for the exposed portion of the stem, which correction is probably 
m arly correct at the lower temperatures, but may have an error of 
aoout a degree at the higher. As our object was to work at. a 
constant temperature rather than to know its exact value, slight 
errors are in our case not important., as our vapour pressure- 
composition curves are constructed at constant temperature. 

I he construction of the actual apparatus will be apparent from 
i's- 1. A description of the method of working should render the 
of the various parts clear. 
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The temperature of the ammonia-bath was reduced to well below 
the boiling point of the liquid it was desired to use. The lir,„;,| 
previously condensed ill another vessel was then distilled into tl „ 
apparatus through 0 and the three-way tap B. The first few 
of liquid condensed collected in the bend F, after which all uneon- 
densed gas travelled round the spiral G rather than force its way 
against the pressure of the liquid in F. By this means, thorough 
condensation was secured. The capacity of fhe apparatus w as 
known at various points, so that mixtures of any desired strength 
could be made up approximately by distilling in the necessary 
volumes of each liquid. This was more necessary in changing the 
composition of a previous mixture than in preparing the first one, 
when the volumes of liquid distilled in could, of course, be measured 
About 25 c.c. of liquid were necessary to fill the apparatus to the 
amount necessary for its correct working. 

To ensure thorough mixing of llie two liquids, a hydrogen 
generator was connected to D, and hydrogen passed through E, 
When the gas reached the point H, it broke into bubbles, which 
ran around the spiral <?, carrying liquid with them into the bulb/, 
from whence the liquid flowed back through M, while the gas passed 
out at C. The hydrogen pressure, was row applied at O’, the taps 
B , ,/, and K having been closed. These taps were then carefully 
opened, when the liquid rose, filling the bulbs E and L, and on 
reaching the warm tubes boiled and displaced the contained air. 
The capacities of the various parts were so arranged that when E 
and l were full of liquid there was still some in the spiral and 
tube M, whilst when E and L were empty the level of the liquid in 
I was above the entrance of the spiral. 

Having displaced the air as described above, the manometer 
and its connecting tube were exhausted through the tap J by 
means of an efficient water pump, B being kept closed. B ms 
then turned to admit vapour into the manometer. By alternately 
filling and exhausting the manometer several times, the air was all 
displaced. Suction was now applied at C until the liquid levsl 
was nearly at the bottom of the bulb E, and at this stage, after 
the temperature had been constant for several minifies, a rapotir 
pressure reading was taken. The whole process described aboie 
was now repeated until the vapour pressure was constant, when the 
temperature was varied, and a series of vapour-pressure reading, 
was taken. The volumes of the manometer and its connects, 
tube were small, and did not require much vapour to fill t c ^ 
consequently the composition of the liquid would not be 
changed by the exhausting process; in any case, as the rea mg 
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.ubsequent samples were all taken after the exhaustion, any 
; ht change would he of no importance. 

It was found that after taking a series of vapour-pressure readings 
pressure appeared to increase slightly. This was attributed to 
decomposition of the halide vapour by the tap grease with con- 
-c iiicnt production of hydrogen. To reduce any error caused by 
r!,p, the manometer was occasionally exhausted during a series of 
readings. The vapour pressures were plotted against the tem- 
peratures, and from the curves the vapour pressure at any desired 
temperature could be calculated. These curves are referred to later 
in the paper. 

Having obtained the vapour-pressure curve, it was necessary to 
obtain samples of the liquid and gas phases for analysis. For this 
purpose, it was necessary to isolate and absorb completely a portion 
of file liquid in order to get its true composition. This was accom- 
plished by means of the bulb L. By means of the hydrogen 
pressure, the bulb E was filled with liquid, and by then applying 
pressure alternately at C and I( and suitably opening the taps, 
/, was alternately filled with and emptied of liquid to ensure having 
a true sample. Finally, a small quantity of liquid was left in L, and 
the hydrogen pressure applied at. J, keeping the tap shut. Geissler 
tubes, as used for carbon dioxide absorption in combustions, were 
attached at K and C by rubber tubing, the taps being closed. On 
opening the tap J, the hydrogen pressure forced a few bubbles of 
gas into L and E, and left the connecting tube full of gas, thus 
separating the two portions of liquid. The taps E and C were now 
carefully opened. A stream of gas passed down the tube ,7, and 
at U divided into two portions. One stream bubbled through L, 
evaporating the contained liquid, which was absorbed by the alkali 
in tjje Geissler bulb attached to K. P is a fairly fine capillary 
tube, which served to prevent diffusion backwards of vapour from L. 
The other gas stream passed into E and down the tube to H, where 
it broke into bubbles at the constriction. The tube leading from 
h to /, lias a capillary constriction, which served to increase the 
velocity of the gas stream, and thus helped to prevent diffusion of 
vapour from E to 7,, which would cause an error in the analysis. 

The bubbles of hydrogen, on forming at 77, ran around the spiral 
b, which contained over a metre of glass tubing. These bubbles, 
as explained previously, caused thorough mixing of the liquid, and 
ensured it being of uniform composition, and at the same time 
Jicamc saturated with the gas phase in equilibrium with the liquid, 
mally, the hydrogen saturated with the vapour passed through the 
p L and through the attached Geissler bulb, where absorbable 
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oases were collected. A little expend. -wed liov. ^ 
ft was necessary to have in f. in order to - .m convene m . n ,irj tf 
results, and also how Ions' to pass the h>.!r.*cn thron 2 U ik 
to get the gas composition. . 

When the absorption was complete, each Geiss.or bulb lJt 
removed, and its contents thoroughly mixed by blowing them i m 
one bulb to the other. The solution was then blown into a beaker, 
and as only ratios were required it was not necessary to remove 
the whole contents, but it was necessary to have tin in thoronshly 
mixed before removal. Aliquot, parts of the solution .vere removed 
for analysis by means of pipettes, the necessary volumes for con- 
venient 'titration values being judged from knowledge of the 
approximate composition of the mixture i from pre .io«s analyse.. 

Sulphur dioxide and hydrogen sul| were determined by 

titration with X /10-iodine solution, ami no halogen hydrides by 
Volhard’s method, using A' / 1 0-silver nitrate and potassium thio- 
cyanate. As silver sulphide is not ea- dissolved l.y nitric acid, 
it was necessary to remove hydrogen sv -ie from solutions before 
estimating the halogen. This was dm. v oxidation with sedimn 
peroxide and subsequent removal of excess of hydrogen peroxide by 
boilin® The quantities of gas removed for an analysis rat 
insufficient to change appreciably the composition of tire liquid 
remaining. A series of analyses of r H^d was made at 

different “temperatures, thus obtainin. er of values for the 

composition of the liquid which should agree, and other values for 
the composition of the gas which should either agree or show 
regular variation with temperature. 

To prepare a fresh mixture, the cap Q was removed, a tme 
.lass tube passed into /, and a portion of the liquid sucked out by- 
means of a water pump. The cap was then replaced, and tell 


liquid distilled in. . , 

The apparatus was contained in a vacuum vessel measuring about 

4-5 cm. by 20 cm., internal dimensions. 

The apparatus we have described could be made on a larger tea f 
if the liquids to be used were more easily prepared and k» 
expensive. It might be useful at the ordinary t«npwta»b 
liquids which are hygroscopic or decomposed by air I 
the larger scale, it could be applied to liquids winch cannot 
directly absorbed or estimated, sufficient liquid being use 
a quantity sufficient for analysis by physical measureme 
distilled out and condensed without appreciably chan gmg ‘ 
position of the residue. With modern 
fenperatures, even very volatile substances mig e 
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Exyer esults. 

, r , experimental results : in Hie following tables, 

t'or several reasons it waf to obtain data for the con- 

° tion 0 f com p]ete vapour pressure-composition curves over a 
range of temperature The analyses could not be per- 

j ^.pen the vapour pr< he solution was greater than 



10 20 30 40 50 60 70 SO 90 

Pr&mre (cm.). 

Sulphur dioxide — hydrogen bromide. 


itmospberic, whilst, owing to the differences in the boiling points 
>1 the two constituent mixtures rich in the less volatile constituent, 
-liey could be analysed at a higher temperature than those contain- 
ng more of the more volatile constituent. A lower limit was fixed 
»v the lowest temperature that could be conveniently obtained with 
the liquid ammonia, whilst with the hydrogen iodide a limit was 
Exed by the freezing of solutions rich in that compound. 

VOL. XCVJI, 8 H 
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A vapour pressure-composition curve has been constructed tor 
each pair of liquids at that temperature at which most eomp] e t t 
data are available. 

Portions of curves for other temperatures can be constructed from 
the data given. 

Sulphur Dioxide, and, Hydrogen Bromide. 

Table I gives the vapour-pressure readings for mixtures of sulphur 
dioxide and hydrogen bromide, whilst in table II is given, as a 
typical example, the results of the analyses of mixture F. The 
vapour pressure-temperature curves are shown in Fig. 2. The letters 
at the heads of the columns of tables I and II and the curves in 
Fig. 2 all refer to the same mixtures. Pressures are given in cm. oi 
mercury. All compositions of mixtures are expressed as molecular 
percentages of halogen hydride. 


Table I. 


Mix- 
t« re. 


HBr 

Temp. 

-76° 

-72° 

-68 ‘6° 

-66*8° 






V. P. 

51-7 

61-7 

73-9 

80*9 





A. 

Temp. 

-75-5° 

-72° 

-69-3° 

-66*4" 

-64-3 





V. P. 

48-5 

57*9 

06*4 

75*7 

85*8 




B. 

Temp. 

-75° 

-72-3° 

-68’6° 

-65-9° 

- 63 c 





V. p. 

40*9 

55*8 

64*4 

738 

821 




C. 

Temp. 

-75*7° 

- 72*6° 

-70° 

- 66 ‘7° 

-63-9° ■ 

-61 ’3“ 




V. P. 

41-6 

48 ‘2 

55‘2 

65-0 

741 

83-5 



E. 

Temp. 

-73*7° 

- 671° 

- 63 '5® 

-58-5° 

- 54 - 6° 





V. 1\ 

33*0 

46-2 

55*1 

70-1 

82*5 




F, 

Temp. 

-76*0° 

-71° 

-66*5* 

-627" 

-58-5" 

-541° 

-49'8° 



V. P. 

24 T 

30-7 

37-9 

45-8 

56-0 

667 

81*5 


G. 

Temp. 

-75*0° 

-69-3" 

-65 3° 

-59-6° 

-54-2° 

-49-6° 

-46-0° 

-42 '8° 


V. P. 

19*0 

24-6 

30-4 

39-3 

50-6 

61-8 

72-8 

82-9 

n. 

Temp. 

-75 T 

-70-0° 

-6G-5 9 

- 62'4° 

-58-5° 

-56-3° 

-53 '5° 

- 49 4 s 


V. P. 

14-0 

17-2 

21-0 

25-8 

30-5 

341 

38'6 

4C'6 


Temp. 

-45 6° 

-42-1° 

-39-3° 

-38-0" 






V. P. 

50*4 

61 ’5 

73 T 

781 





j. 

Temp. 

— 7 5 *0° 

-70'0° 

- 63*0“ 

-60-3° 

-55*9° 

-52-0* 

-46 -6“ 

- 41 *4 3 


V. P. 

io-o 

12-3 

15-3 

19-2 

24*1 

29-0 

37 7 

48 C 

so 2 

Temp. 

-73*0" 

-67-3° 

- 00*3" 

-53*0° 

- 45'0 a 

- 36'0° 




V. V. 

2*1 

30 

5*8 

9-4 

15-2 

26 0 




Table II. 

Molecular percentage 



Tempera- 

, 

Value used. 

^ 

Mixture. 

ture. 



F. 

-75 s 

28*5 

29 

95*3 


-67*5 

30 


94*3 


-60*3 

29 


931 


-53 

28’5 


92-2 


Molecular percents 
of Hl>r (gas)- 


Value at -° 5 
91 


The samples of gas and liquid were usually taken first aUk 
lowest temperature, then at the highest, followed by ^er. a 
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intermediate temperatures. An examination of table II shows that 
the temperature has a distinct effect on the composition of the gas, 
increasing temperature causing an increase in the relative quantity 
r.i sulphur dioxide in the gas phase. 

The vapour pressure-concentration curve has been drawn for a 
temperature of -66°, and is shown in Fig. 3. If necessary, the gas 
composition at this temperature was calculated from the values at 
surrounding temperatures. 

At lower temperatures the points do not fit so well to the curves, 
which, however, appear to conform to the same type. The type of 



50 100 % 

HBr 

Sulphur dioxide— hydrogen bromide. 


curve is well known, and is of the general shape one might expect 
from a knowledge of the properties of the constituents and of the 
mixtures. The partial pressure curves have not been drawn. That 
for hydrogen bromide will nearly correspond with the total pressure 
cuive, whilst the sulphur dioxide curve will lie almost along the 
line of zero pressure. 


Hydrogen Sul-phidc and Hydrogen Bromide, 

Table III contains the vapour-pressure readings for mixtures of 
}n°gen sulphide and hydrogen bromide. As before, pressures 

8 H 2 
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are given in cm. of mercury, and compositions of mixtures are 
expressed as molecular percentages of halogen hydride. 

The vapour pressure-temperature curves are shown in Fig. 4 . £ s 
the curves lie so closely together, the points through which they 
were drawn are not marked. Reference to the tables will show that 
tho points fit the curves closely. By chance, mixtures A and £’ ) lave 
tho same vapour pressure, and are represented by the same curve 


Fio. 4. 



A E. The curves show that a mixture of minimum vapour pressure 
and consequent maximum boiling point is formed. 


Table III. 


Mir- 


ture. 

HgS 

Temp. 

V P. 

-75 r 

35-3 

-73-1° - 
39 -S 

-71-0° ■ 
45-6 

-69-0 3 • 
52-6 

-66-6° 

58-6 

-65-0° 

64‘5 

- 63-0° 
70-9 

A . 

O: 

-75 0° 
31-9 

-nr ■ 

39-5 

-70-0° 
46 -8 

-67'5° 

53'2 

-65-0° 

60-6 

- 62 '2 3 
70-6 

- 59 ’5° 
81-5 

B . 

Temp. 
V. P. 

-75-4° 
32 '6 

-71 '7° 
39-6 

-67-6° 

50-1 

-64'4° 

59-9 

-60-9° 

727 

-58'5° 
83 *0 


C. 

Temp. 
V. P. 

-75-0° 

33-8 

- 72 , O n 
38/ 

-68-2° 

47'7 

-64-6° 

58-4 

60T 
73 6 

-58-0° 

82-2 


D. 

Temp. 

-72-7° 

-64-0° 







V. P. 

36-0 

58-4 






E. 

Temp. 

-74-2" 

— 69'0° 

-65T 

-60-9° 





V. p. 

36 3 

49-0 

58-9 

76'2 




F. 

Temp. 

-741° 

-72 -0 5 

- 69 -0 3 

-63-8° 





V. P, 

46-4 

51-2 

60-7 

78*3 





- 61 ■0” -59 '3 
7i‘6 851 


The gas composition was not so regular as with the sulp 1 ! 
dioxide mixtures, and, as a rule, the mean value has been tab ^ 
constructing the vapour pressureconcentration curve, 
been drawn for -70° (Fig. 5). The minimum referred 


shown. 
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Ostwald has pointed out that in all cases the partial pressure 
curves of the components of a binary mixture must be symmetrical, 
bein£, in fact, mirror images of each other except as regards vertical 
measure. The partial pressure curves of hydrogen bromide and 
hydrogen sulphide, which are shown by dotted lines in Pig. S, furnish 
au example of this. 


Hydrogen Sulphide and Hydrogen Iodide. 

Table IV gives the vapour-pressure readings for the mixtures of 
hydrogen sulphide and hydrogen iodide. The vapour pressure- 
romposition curves are shown in Fig. 6. 

Reference to Fig. 6 will show that the vapour-pressure measure- 


Fig. 5. 



nents for pure hydrogen iodide have not been carried below the 
heezing point, which is about -52'5° by the thermometer used. 

Owing to the higher vapour pressure of the hydrogen sulphide, it 
'as necessary to work at temperatures not much above -60° with 
nurtures rich in that constituent. To plot the complete vapour 
wessure-composition curve at - 60°, we required the vapour pressure, 
1 0 solld hydrogen iodide, but of the supercooled liquid. This 
, a ' mcd b ? “terpolatiou, the exterpolated portion of the curve 
>«ng shown by the broken line. 

T«o separate series of experiments were performed with these 
nces, an are given in the tables as series I and series II. 
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Table IV. — Series 1. 


Mixture. 

HI. Temp. 

-39-5° 

-43-0° 

-45-8° 

- 49 '2° 

-52T 

V. P. 

74 3 

63-8 

53-9 

45-0 

38-3 

A. Teinn. 

- 62-0° 

-57’7° 

-51-3° 

-47 -8° 


V. P. 

30-5 

37-9 

51-6 

62’ 4 


B. Temp. 

-68'4° 

-62-5° 

-57-6° 

-52 '8° 

-49-4° 

V. p. 

28‘5 

38'6 

50-7 

63-7 

76-5 

C. Temp. 

-73-0° 

-68-4° 

-64-0° 

-59-5° , 

-55-0" 

Y. P. 

26-4 

34 '3 

42-3 

55'6 

70-2 

I). Temp. 

-73-0° 

68-0° 

-63‘5 4 

-58-5° 

- 56 0° 

V. P. 

30-2 

40-4 

51-5 

66-6 

757 

E. Temp. 

-71-5° 

- 67 0° 

- 62-5° 

58-5° 


V.P. 

38-8 

49 6 

631 

77-3 


Mixture. 

F. 

Temp. 

Table V- 

-61-5° 

—Senes 11. 

-60-3° 

-59-0° 

G. 

V. P. 
Temp. 

37-6 
- 62 '0° 


40 '0 
-60-2° 

42-9 
-58 '8° 

H. 

V. P. 
Temp. 

48-0 
-62 0° 


534 
-60 "2° 

57 -6 


V. P. 

56 '6 


62 ‘0 

— 


Fis. 6. 



The vapour pressure composition curve at -60° is sliovn E 
Fig. 7. The partial pressure curves are shown by the dottc ® 
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\ comparison of Figs. 5 and 7 shows a surprising contrast in 
*bc nature of the curves obtained when hydrogen bromide and 
hydrogen iodide respectively are mixed with hydrogen sulphide. In 
t ]ie case of the former substance (Fig. 5), a well-marked minimum 
(1 " vapour pressure is found. The occurrence of a minimum such 
a j s characteristic of a few pairs of substances, the majority 
of which, such as the mixtures of water with the mineral acids, 
nre«cnt as their most striking characteristic the formation of highly 
ionised mixtures. ' Other systems presenting the same type of vapour 
p IC S' Ur ©-concentration curves are mixtures of a few nitrogen bases 



100% 50 100% 

HI H 2 S 

Hydrogen mlpkidt— hydrogen iodide. 


with fatty acids, and in the case of these there is no doubt that 
combination occurs to a large extent. 

Roozeboom has pointed out that in nearly all cases where such 
minima occur we have independent evidence of (a) ionisation cl one 
component, ( h ) combination between the components, or (c) 
association of one or both components. 

From this point of view the behaviour of this pair of substances is 
| 10 more remarkable, since there is no evidence of appreciable 
ionisation in any of the mixtures, and measurements of the molecular 
surface energy which were made by Steele, McIntosh, and Archibald 
yielded no evidence of association either of hydrogen sulphide or 
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of hydrogen bromide, and did not point to any difference in -p, 
molecular complexity of hydrogen bromide and hydrogen i 0 ( lij e 
Of the three alternatives suggested by Roozeboom, there re®^, 
therefore only the possibility of compound formation betw ea 
hydrogen bromide and hydrogen sulphide, and of this no evidence is 
yet forthcoming. 

The system hydrogen sulphide and hydrogen iodide is interest®,, 
as adding another to the very short list of pairs of liquids vrhH 
form ideal solutions, solutions for which Raoult’d law applies over 
the whole range of concentration. This is shown in Fig. 7 p,. .; ]n 
occurrence of straight lines for the vapour pressure-liquid coo . 
centration curve, and for the two partial pressure curves. 

In conclusion, we desire to state that the greater part ot tie 
expense of the investigation has been defrayed by a grant from tie 
Royal Society. We also wish to express our indebtedness to Messrs 
Felton, Grimwade & Co., of Melbourne, for their kindness in 
presenting us with considerable quantities of liquefied ammonia, 
and to Mr. H. J. Grayson, of this University, who specially ruled 
the micrometer scale which we have employed. 

The University, 

Melbourne. 


CCLXVIII. -The Volume of a Solute in Solution. 

By Dan Tyree. 

The changes of volume which occur when substances dissolve are of 
interest as affording valuable criteria of the nature of solutions 
This study has, however, in the past been nearly always concerned 
with aqueous, and less frequently with alcoholic, solutions, which we 
now know to be abnormal in the sense that in such cases we are 
not dealing with simple molecular mixtures of solute and solvent. It 
is only in the case of very dilute aqueous solutions of salts, where the 
solute is practically totally dissociated, and in the case of aqueous 
solutions of non-electrolytes, that any regularities have been 
discovered. 

Valson ( Compt . rend,, 1871, 73, 441) found that the difference 
between the volumes of two salts MjR and M S R in dilute solution; 
is constant — independent of the nature of the acid radicle R; ^ CD * 
(Chen. News, 1882, 45, 37) discovered practically the same thin^ 
Taking into consideration the degree of ionisation, Traube ( for., 



tyrer: the volume of a solute in solution. 2621 

07 .3173) has been able to determine what he terms the “atomic 
-elution volumes” of most of the elements, and has shown that most 
j the monatomic metals have the same volume in dilute solution. In 
<e>-eral cases of non-electrolytes in water, it has been found that the 
volume of the solute in solution is constant — independent of the con- 
centration. For example, Wanklyn ( Chern . News, 1892, 65, 122) 
fotm 4 this to be the case for aqueous sugar solutions (see also Traube, 
Unahn, 1896, 290, 43). 

In oeneral, however, it is found that with aqueous and alcoholic 
solutions the specific volume of the solute in solution diminishes with 
increase of dilution (Gerlach, Zeitsck. anal. Ckem , 1888, 28, 466; 
Schroder,/. Russ. Phys. Chem. Soc., 1886, 18, 25; Tammann and 
Hirscliberg, Zeitseh. physikal. Chem., 1894, 13, 543 ; Traube, Aimalen, 
1890, 290, 43). This diminution is probably due partly to ionisation 
and partly to changes in molecular complexes, such as the formation 
of solvates and variations in the molecular complexity of the solvent. 
I u most cases of aqueous solution, the volume change brought about 
iv the dissolution of the solute is a positive quantity, but in a few 
uses it has a negative value, for example, copper sulphate and sodium 
litrate. 

On the other hand, with non-associated solvents and solutes very 
ittle work has been done. 

Beilby (Trans., 1883, 43, 138) found that the specific volume of 
aruffin wax dissolved in the paraffin hydrocarbons was approximately 
qnal to the specific volume which the melted paraffin wax would have 
t the same temperature. Lumsden (Trans., 1907, 91, 24) examined 
he change in molecular volume of several solutes dissolved in several 
■rganic solvents with change of temperature, and found that the 
chime increased quite regularly to temperatures above the melting 
mints or boiling points of the pure solvent. 

Forch (Ami. Phi/sik, 1905, [iv], 17, 1012) determined the molecular 
■olnrne of naphthalene in several solvents, such as benzene, chloro- 
orm, etc,, and found that the molecular volume was constant — 
dependent of the concentration and of the solvent (except in the 
use of ether), and equal approximately to the calculated molecular 
■oimiK! which liquid naphthalene would have at the same temperature. 

Ihason (this vol, pp. 1011, 1896) found almost exactly the same 
ling for solutions of naphthalene and iodine in various organic 
ohents. The influence of the solvent was found to be rather con- 

:iil ' ri lc however, in the second case, and this was considered as 
•robablj due to the formation of molecular complexes. 

I he object of the present work is to extend the above observations 
° 0t lel ta, ' cs ’ 1,0 ^certain whother the volume iu solution of a given 
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mass of a solute is independent of the concentration, and to * hii; 
extent it is independent of the solvent. 


Method and Apparatus. 


Two methods have been used for measuring the specific volu me .< o[ 
the solutions, the dilatometrical and the pyknometncal 

The dilatometer consisted of a glass bulb of about 40 c.c. capacity 
blown on the end of a long tube carefully graduated in mm. It * as 
calibrated by weighing it filled with boiled distilled water (cooled i„ , 
vacuum) to various points on the stem. By this means tile dilatometer 
was calibrated for every cm. reading along the stem. To determine 
the correction for the thermal expansion of the dilatometer itself, the 
calibrations were repeated at various other temperatures. Finally, 
these results were confirmed by substituting pure distilled mercury 
for the water and repeating the observations. All the weighings 
were reduced to a vacuum, and corrections were made for the curved 
surface of liquid in the stem of the dilatometer. The instrument ms 
recalibrated repeatedly throughout the course of the experiments, and 
the slight changes which were found to have occurred were t.ten 
into account With fairly volatile liquids, such as benzene, an 
appreciable quantity of the substance exists in the state of vapour 
in the stem To diminish this and at the same time to prevent lo-s 
by evaporation during the course of an experiment, the open end o! 
the stem was closed by a thin glass rod which was made to slide up 
and down within the stem, and could be gradually raised as the liquid 


expanded and rose up the stem. 

The dilatometer was heated in a large bath of water, insulated 
from draughts. The temperature could be easily controlled to 001 
for a time 0 sufficient to allow the temperature of the liquid m the 
dilatometer to reach equilibrium. The bath was stirred wd ■ 
vertically acting stirrer worked with a small motor. Two them, 
meters were used, both graduated in l/10ths of a degree and roa 
to 1/lOOths, one over a range of 0“ to 50°, the other from oO to 10( ■ 
The thermometers were calibrated to O’Ol by comparison ■ 
Standard, and the calibrations were repeated at by * t nj £ 
throughout the course of the 

anv slight variations observed. All the leading u 
and thermometers were made with the help of a sma te escope ^ 
Each solution used was prepared by direct weighing 
and solvent, great care being taken to prevent oss y jsvapo^ 
Details in regard to purity of the materials are g ? 

The observed results were made at irregu ar intei v ^ 
ture (usually every 5 or 6 degrees) between 15 a 
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below the boiling point of the pure solvent. In. order to obtain 
comparable results, the experimental values were plotted on a large 

, . 0 f cross section paper, of a sufficient scale to permit of readings 
of specific volumes to 0'00005. The mean probable error in the 
specific volume determinations by the dilatometer is, however, more 
than this, being about O'OOOl. This degree of accuracy is not suffi- 
cient for very dilute solutions, and therefore experiments with the 
dilatometer have been confined to solutions of a moderate concen- 
tration. 

If .] j s the percentage concentration of a solution (grams of solute 
per 100 of solvent), 5, the specific volume of that solution, and ,V 0 the 
specific volume of the pure solvent at the same temperature, then the 
change in volume due to dissolution of A grams of the solute is 
(100 + 1)5, - 1 00, V 0 , and the specific volume of solute in the solution is 
= ( 100 + 1)5, — 1 00,?, 

A 

The values of V at various temperatures have been found by the dilato- 
meter for two cases— phenanthrene and m-dinitrobenzene in various 

solvents. 

The following solvents have been used : (a) Benzene, (6) toluene, 
(,:} acetic: ester, (of) chloroform, (e) carbon tetrachloride. 

The “pure ” substances, obtained from ICahlbaum, were redistilled 
or recrystallised several times before using. 

The Specific Volume (v) of Phenanthrene in Various Solvents. 

The phenanthrene used was Kahlbaum’s. To test its purity a 
small sample was recrystalliscd, and the melting point carefully deter- 
mined. It was found to melt at the same temperature as the original 
specimen. 

In the following table are given the values of tho specific volumes 
of solutions of phenanthrene at various concentrations in the several 
solvents, with the calculated specific volumes (i?) in solution : 

-I = percentage concentration of solution (grams solute per 100 
grams solvent). 

‘S = specific volumo of pure solvent. 

*-, - specific volume of solution. 

; - specific volume of the solute in solution. 

V - temperature. 
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In 

Benzene. 






A = 4199. 

A - 

7 '797. 

-4 = 15-895. 


T. 

s t 

',5,. 

v. 


V. 



15° 

IT 307 IT 21 4 

0-899 

M135 

0-892 



20 

1T379 11282 

0-895 

11202 

0-893 

1-1039 o-wo 


30 

1T521 11419 

0-895 

11336 

0-896 

1-1164 o-99 


40 

11664 11556 

0-899 

11471 

0-899 

1-1292 0-M-, 


50 

11810 11699 

0-907 

11610 

0-904 

, 1-1420 0-8Sj 


60 

11962 11847 

0911 

11751 

0'905 

1-1551 o-jm 


70 

1-2122 11997 

0-901 

— 

~ 

1-169 7 0-902 





In Toluene. 






A = 3197. 

A = \ 

5193. 

£=11-712. .1=573. 

T. 

j 

V:’ 

' S v v. 


V. 

Si- 

v. ' ~<r 

15" 

1T488 

11407 0-886 

1-1348 

0-881 

11207 

0 881 1-0918 0-w 

20 

1*1551 

11467 0 886 

11408 

0-882 

1-1264 

0-881 1-0970 o-^i 

30 

IT 678 

1-1590 0-885 

1-1530 

0-883 

11381 

0-884 1-1078 nl 

40 

1T806 

11716 0-890 

11652 

0-885 

1-1500 

0-889 1-1189 0-5U 

50 

11036 

11813 0-891 

11778 

0-889 

11622 

0'893 1-1300 0-?j- 

60 

1*2071 

1-1975 0-897 

1-1907 

0-893 

1-1746 

0"897 1-1414 0 

70 

1-2212 

1-2113 0-901 

1-2043 

0-897 

1-1874 

0'899 1-1530 o-so; 





In Acetic Ester. 





A = 

6-922. 

II 

51? 

A = IS’832. 

T. 







So- 

iVj. 

V. 

S V 

V. 

r. 

15° 

il 022 

] -0923 

0-949 

1-0828 

0-869 


20 

11101 

1-0988 

0-937 

1-0907 

0-867 

1-0726 0*873 

30 

1-1259 

11143 

0946 

1-1040 

0-865 

1-0852 (i-86? 

40 

11416 

1 1296 

0*956 

11185 

0-866 

1-0987 0-871 

50 

11580 

11452 

0 961 

1-1335 

0-8GG 

11126 0-872 

60 

11750 

11616 

0-967 

11493 

0-868 

1-1273 0-871 

70 

11933 

— 

— 

— 

— 

11426 0-874 



In Carbon 

Tetrachloride. 





A~ 2 

■873. 

A 

- 4"575. 


T. 

s„. 

' 

t>. ' 

' >S\. 

r. 


15° 

0-6241 

0-6306 

0-858 

0*6347 

0-S66 


20 

0 627 6 

0-6344 

0-874 

0-6384 

OS75 


30 

0-6349 

0-6421 

0-891 

0-6460 

0891 


40 

0-6430 

0-6499 

0-S92 

0-6538 

0-891 


50 

0-6512 

0-6579 

0 891 

0*6616 

0-890 


60 

0-6596 

0-6661 

0 893 

0-6697 

0*890 


70 

0*6685 

0-6746 

0*889 

0-6781 

0-SS8 


It will be seen from the above tables that the values of v, as a rule, 
increase slightly, but regularly, with increase in temperature. He 
values in acetic ester, however, show some small variations from 
rule, and these are repeated (as will be pointed out later) in other cases. 
The effect of concentration on the value of v seems very slight, except, 
again, in the case of acetic ester. Small divergences appear with thf 



tyrer: tiie volume of a solute in solution. 2825 

more dilute solutions, but here it is to be considered that the experi- 
mental error in the value of (») is much greater than in the more 
concentrated solutions. For example, an error of O'OOOl in the specific 
volume oi the solution for a concentration of 4 per cent, makes an 
error of about 0'004 in the value of v. Again, most of the values of 
(lie specific volume of the solutions for temperatures of 15° and 70° 
have been obtained by extrapolation, and therefore, in some cases, the 
experimental error may be greater than the average. 

The influence of the solvent seems slight, but appreciable. The 
values of ® in benzene, for example, are distinctly higher than those in 
toluene and carbon tetrachloride. 


Tit Specific Volume of m -Vinitrobenzene in Various Solvents. 



A- 

In Benzene. 

4*8*23 .4 = 8*939 

A = 

16-230 








T . 

S 

V . 


V . 

xS'j. 

V . 

15“ 

3*1101 

0*682 

— 

— 

1*0684 

0-684 

20 

1-1109 

0-683 

M002 

0-678 

1*0746 

0-085 

30 

1*1304 

0-6S0 

1-1132 

0-678 

1*0871 

0-686 

40 

M441 

0-682 

1-1267 

0-681 

1 0997 

0-689 

50 

1-1581 

0*683 

1-1403 

0-684 

1-1126 

0-690 

GO 

1 -1724 

0-681 

1*1544 

0 686 

1-1258 

0 692 

70 

— 

— 

1*1689 

0*684 

1-1395 

0-692 



In Toluene. 




A =- 

— 

4-092 

A = 

7-075 

A = 

15 "595 

T . 


V . 

r ~ 

V . 


V . 

ir, a 

— 

— 

1*1143 

0‘665 

1-0840 

0 668 

20 

1 *1351 

0-654 

1-1203 

0-667 

1-0895 

0-669 

30 

1*1477 

0*656 

1-1323 

0 '670 

1-1009 

0-672 

40 

1*1601 

0*659 

1-1444 

0-672 

1-1124 

0-675 

SO 

1-1726 

0 '058 

1-1567 

0675 

1-1241 

0-678 

00 

M856 

0*659 

1-1694 

0-679 

1*1361 

0-681 

70 

1*1982 

— 

1-1824 

0-677 

1-1484 

0-680 



In 

Acetic Ester. 




A = 

3*722 

A: 

= 6-416 

A -^ 

16-508 








i . 

Si . 

V . 

*v 

V . 

' 8 X . 

V . 

15“ 

— 

— 

1-0768 

0-679 



20 

1 0945 

0-676 

1 -0837 

0-672 

1-0478 

0-670 

30 

1*1093 

0*665 

1 -0983 

0-668 

1-0612 

0669 

40 

11246 

0 668 

1-1132 

0670 

1-0749 

0-671 

[it) 

1-1404 

0*668 

1*1287 

0-672 

1*0890 

0-671 

00 

1*1569 

0-671 

1-1448 

0-673 

1-1036 

0’671 
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In Chloroform. 

y/=2-964 A = 7‘0\7 


T . 

-S>. 

-Si. 

V. 

-Si. 

%. 

15 ° 

0-6683 

0-6677 

0-649 

0-6678 

0-668 

20 

0-6726 

0-6721 

0-657 

0-6718 

0-661 

30 

06812 

0-6806 

0-661 

0-6801 

0 " GG 4 

40 

0-6902 

0-6895 

0-664 

0-6886 

0'665 

50 

0-6995 

06984 

0*659 

0-6974 

0-667 

00 

0-7092 

0-7075 

0-648 

0-7061 

0-662 


wi-Dinitrobenzene is probably not so “ normal ” a substance j- 
pheoanthrene, for the nitro-compounds show, as a rule, au appreciabl 
amount of molecular association. It will be noticed from the above 
tables that in all the solvents there is a slight increase in the specinc 
volume of the solute in solution with increase of concentration aad 
the values of v vary more than in the case of phenanthrene from oik 
solvent to another. 

Determinations with the Pyknometer. 

Two pyknometers have been used, one of small volume (about 
5*2 c.c.) for large concentrations, and the other (about 14*5 c.c.) for the 
more dilute solutions. Both pyknometers were made of fused quart:, 
pyknometers of this material possessing the great advantage over 
glass instruments of changing only very slightly in volume 
when heated, and of being much loss soluble in water, They were 
provided with small ground glass caps for the ends of the capillary 
tubes. Their volumes were determined to 0 0001 c.c. by weigbini' 
them filled with air-free distilled water at 25°, taking the specific 
volume of water at this temperature to be 1 '002937. All the deter- 
minations were made at the constant temperature of 25 , 00 3 , the 
pyknometers being immersed in a large volume of water maintained at 
this temperature by a sensitive thermoregulator. The weighings of 
the pyknometer filled with the solutions were made to O'OOOl gram. 
Every solution investigated was made up by direct weighing of solute 
and solvent, and to diminish the error introduced by the unavoidable 
loss by evaporation of a slight amount of the solvent, several tunes 
more solution was prepared than was necessary to fill the pykr-ouietef. 
All the weighings were reduced to a vacuum. The uieao probatir 
error in the specific volume determinations by the smaller pyknomeier 
is about 0*00006, and with the larger pyknometer about 0 OOCO-. 
When the concentration of the solution was more than about & pr 
cent,, the specific volume was determined with the small pyknomrW; 
for smaller concentrations the larger pyknometer was used. 

In the following tables arc given the results of the determiner 
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f, r the constant temperature of 25-00° of several solutes in various 
solvents and at various concentrations. 

'{h Specific Volume of p-Dibromobcnzene in Various Solvents at 25-00°. 
In the following tables : 

A = percentage concentration of the solution. 

,S' = specific volume of solution at 25-00°. 
v = specific volume of solute in solution at 25-00°. 
v = specific volume of solvent at 25-00°. 


fn Benzene (S 0 -- 1 -14497). 


A. 

Sr 

V. 

5-067 

1-11453 

0*513 

9-S63 

1 -08853 

0*516 

22 035 

1 -02089 

0*512 

37*805 

0-97129 

0*514 

In A celic Ester (>9^= 1*11794). 

A. 


V. 

3 '263 

1*09769 

0*479 

5*599 

1*08516 

0*499 

7*642 

1*07443 

0*505 

14*097 

1 *04233 

0-506 

25*157 

0-99555 

0*508 

In Carbon Tetrachloride 
(S 0 = 0*63121). 

A. 


V. 

2*615 

0-62809 

0*508 

7*710 

0-62230 

0*507 

In 

Carbon Disulphide 
(.S' 0 = 0-79638). 

A. 

3*979 

0*78555 

r. 

0*513 

8*70-1 

077366 

0*512 

11*087 

0*76835 

0*515 


In Toluene (S 0 = 1-16094). 


A. 

*i. 

v. 

3*919 

1*13635 

0*508 

8*395 

1*11054 

0*508 

15*782 

1*07155 

0-505 

30*966 

1 *00682 

0*509 

In Chloroform (>S r 0 = 

0*67688). 

A. 

*1- 

V. 

2*222 

0*67323 

0*507 

4*355 

0*66965 

0*505 

9*973 

0*66135 

0-505 


In Ethyl Bromide 
{S„ = 0-69521). 

A. S v v. 

3-697 0-68808 0-494 

1-003 0-68762 0-496 


In ElhylEther (.St — 1-41236). 


A. 

Si- 

V. 

2*788 

1*38640 

0*456 

8-099 

1*34107 

0*461 

8*461 

1 *33855 

0*466 

18*638 

1*26362 

0*405 


In Hexane (,?„= 1-48795). 

A. -V,. a 

4-371 1-44605 0'502 


In iso.l myl Acetate 
(,?„ = 1-15998). 

A. S v v. 

8-643 1-10879 0-510 


It will be seen from the above tables that the specific volume ( v ) of 
the ilibromobenzene remains constant (within the errors of experiment) 
fci any one solvent with the exception of acetic ester and ethyl ether, 
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with which it increases with increase of the concentration. The nature of 
the solvent in the other cases has a distinct effect on the value of 
varying from 0‘495 in ethyl bromide to 0*513 in benzene, or 
3*5 per cent. 


The Specific Volume of Diphenyl in Various Solvents at 25*00°. 



In Benzene. 

1 


In Toluene, 

A. 

>% 

I 

v. i 

A. 

' Sv 

2*003 

1-14155 

0-970 

2-699 

1-15570 Qfti 

5*492 

1T3588 

0-970 

4-515 

1*15238 o-o? 

10-736 

1*12767 

0-967 

9-814 

1-14291 o*959 

14*876 

1*12175 

0-965 

13-543 

1-13751 0-964 

18*118 

1-11733 

0 965 

31-867 

1-11279 0*943 


Tn Acetic Ester. 


In Chloroform. 

A. 

Sy 

V. 

A. 

Sy f. 

2*000 

1-11459 

0-947 

1-654 

0-68131 0*947 

4*908 

1-11009 

0-950 

4-375 

0-688 59 0*955 

9*147 

1T0369 

0-947 

5-616 

0-69204 fi'^2 

11*558 

1-10095 

0-953 

11-457 

0-70635 0"M4 

20-764 

1-08902 

0-949 

15-136 

0-71490 0*966 


In Hexane. 


! In iso^tm yl Acetate. 

A. 

Sv 

r. 

A. 

*i- '• 

2*121 

1-47639 

0*931 

7-467 

M4579 O'Wii} 

6-877 

1-45240 

0-935 

12-911 

1-13672 0'956 

In Nitrobenzene (& 0 = 

0-8350). 

In Carbon Dhulphuh, 

A. 

Sy 

V. 

A. 

Sy 

1 -934 

0-83760 

0-967 

3-958 

0-80315 OSH 

4-433 

0-84103 

0-975 

i 13-253 

0-81753 0 977 


In Ethyl Ether, 

A. S v v. 

2*160 1-40152 0-900 

3-788 1-39356 0*S98 

8-761 1-37057 0*894 

12-617 1-35310 0*891 


It will be noticed in the case of diphenyl that variations from 
constancy of the value of v are more marked than in the previous catf. 
In benzene v decreases slightly with increase of concentration, wtiti 
in chloroform the opposite is the case. As before, the values in ether 
are much lower than in any of the other solvents, and a slight fall ^ 
v occurs with increase of the concentration. The values in carboc 
disulphide and nitrobenzene are much greater than the a«r^ 
The percentage difference between the highest (0*977) and the 
(0*891) is about 9. 
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f'i,i specific Volume of Acenaphtkene on Various Solvents at 2 5' 00°. 


In Benzene . 


A. *i* r - 

1 .1,04 1 14054 0-907 

4- ; O’, 1-13456 0 913 

5- vO 1-1*2674 0-91*2 

14-070 1-11610 0-915 


In Acetic Ester. 

A. *• 

3-763 M0984 0*895 

7-0-22 1 •10324 0*894 

pw.fi 1*09422 0-900 



In Toluene. 


A. 

$v 

V. 

2-143 

1*15572 

0-911 

5-C44 

1-14758 

0*909 

10-183 

1*13784 

0-911 

•21-108 

1 '11756 

0*913 


hi Chloroform. 


A. 

,s',. 

V. 

1*515 

0*68064 

0-931 

4*131 

0 - 68645 

0-919 

7*963 

0*69461 

0-918 

15*207 

0*709*20 

0-922 


In Hexane. 

A. tfj. r. 

? '205 1 *46880 0-871 

4*915 1*45910 0*875 


In Nitrobenzene. 

A. -S',. 

2*915 0*83763 0*9*24 

4*020 0-83858 0*925 


A. 

3962 

6-829 

8-083 


In Ethyl Ether, 

1*39015 
1*87509 
1 *36922 


v. 

0-8 29 
0*829 
0*835 


As in the previous case?, low values of v foracenaphthene are shown 
i ethyl ether and hexane, and high values in nitrobenzene. The value 
ureases with the concentration in acetic ester. The value 0 931 in 
iloroform is very probably too high. 


The Specific Volume of Benzil in Various Solvents. 


In Benzene. 

A- r. 

1-931 1*1394*2 0*850 

5-030 j-12808 0*848 

f»-324 1*12752 0*851 

??'??: 1*10903 0*851 

1-09483 0-851 


In Acetic Ester. 


A. 

s v 


2-031 

MI221 

0 830 

1411 

1-10601 

0-835 

7-517 

1*09810 

0-834 

17*839 

1*07552 

0-837 


VOL XCVII. 


In Toluene. 


A. S\. 


2-863 

1 15225 

0*848 

4 '358 

1 ‘14778 

0*846 

7*183 

1 13968 

0*844 

20*401 

1*10818 

0*850 

*28-260 

1 -09264 

0*851 


hi Chloroform. 


A. 


r. 

2*074 

0 -68018 

0*843 

3-975 

0*68315 

0S42 

10-508 

0-09290 

0*846 

18-093 

0-70349 

0 "351 


8 i 
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The /Specific Volume of JSencil in Various Solvents (con ti 


In Nitrobenzene. 



In Ethyl Ether, 

&y 

r. 

A. 

By 

0-88570 

0*868 

2*145 

1*39009 (,. 

0*83662 

0-868 

5*062 

1-38184 o- 



11*723 

1*34574 iv 


The value of v in toluene shows irregularities at small cones*,, 
tions, but assumes a value identical with that in benzene at i:fv 
eoncentrations. In acetic ester there is a consistent incresse ^ 
increase of concentration. Again, in nitrobenzene the values ate 
highest, and lowest in ether. 


The Specific Volume of A zobenzene in Various Solvents at 25 ‘Oo-. 



In Benzene. 



In Toluene. 

A. 

By 

r. 

A. 

''v 

1*984 

1*14060 

0*920 

2*921 

M5367 G-|. 

3*971 

1*13625 

0916 

4*670 

1*11985 m 

7*866 

1*12807 

0-921 

9*346 

1 *1,897 4 0-f 

15*799 

1*11421 

0*919 

12-006 

1 *13471 0 


In Acetic Acid. 



In Chloroform. 

A. 

Sy 

V. 

A. 

ti v )■, 

2*013 

1*11364 

0-900 

3*216 

0*68419 

4*873 

1-10777 

0 *$99 

8*087 

0*69152 (i*:< 

11*757 

1-00527 

0*902 

12-113 

0*70295 G 

14-204 

1-09106 

0*902 




In Ethyl Ether 


In Carbon Disulphide. 

A. 

By 

r. 

A. 

,s,. 

2 055 

1*401*23 

0'860 

1 -085 

0-T97t,3 Of' 

6-192 

1 *37957 

0*850 

6-670 

OSOli'i Of 

9*326 

1 *36359 

0-841 

16*142 

0-81338 Of 

19*592 

1*31929 

0-851 




In Hexane. 



In Sitrohencene. 

A. 

By 

V. 

A. 

Sr 

1*405 

1*47974 

0 "895 

1-879 

0-S3CS9 Of 

3*811 

1-16632 

0*599 

4'089 

0-S3839 V 
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The Specific Volume of Durene in Various Solvents at 25 00 °. 



In Benzene. 



In Toluene. 


A. 


V. 

A. 

S v 

v. 

2 

1*14355 

1-167 

3 032 

1 1 8083 

1-157 

;-y,} 

1-14591 

1*159 

7-262 

1-16013 

1 -1 19 


1-14636 

1-159 

7-080 

1*15992 

1-145 

ir.-rsr 

1-14669 

1*158 

19*621 

1*15758 

1-140 


1-14624 

1-154 



30 ‘322 

1*14657 

1*159 





In Acetic Ester. 



hi Chloroform. 


J. 

Mi- 

V. 

A. 

'% 

V. 

1144 

l'll 793 

3*122 

1-983 

0 ’68636 

1-168 

3 039 

1-11882 

1*147 

4*S76 

0-09941 

1*163 

Sl'li/J 

1 12005 

1132 

11*286 

0 72558 

1-157 

14 320 

1-12105 

1-143 

16-107 

0*74363 

1-159 


In Hexane. 



hi Nitrobenzene. 


A. 


V. 

A. 


V. 

2 <>32 

1-47S3S 

1*114 

2*058 

0*84091 

1-125 

1U‘<03 

1-45203 

1-123 

6-129 

0-S5196 

1-127 

i «; -i >r> 

1-45099 

1*222 




It will bo noticed that in most cases the value of v changes with the 
fcucaitration. Notice the abnormally low values in nitrobenzene 
uni ccmipmtively high values in hexane as compared with the values 
in solvents ill the other cases. 


The Specific Volume of Triphenylmetlume in Various Solvents at 25’00°. 



In Benzene. 



hi Toluene. 


A. 

Si- 

V. 

A. 

s v 

V. 

3-577 

1-14140 

0-930 

4 -On? 

1-3 5131 

0-916 

'J. :>6;> 

3 *13929 

0927 

7-976 

1*14385 

0-922 

7-2'jO 

1-13010 

0-926 

32*553 

1-13458 

0-917 




21*781 

1*11815 

0-921 

A. 

1-M0 

In Acetic Ester. 



hi Chloroform. 


1-11403 

V. 

0-900 

A. 

2-748 

Sv 

0-68340 

V. 

0-919 

6 ' 7 7 4 
10-490 

1-10521 

0-917 

7-333 

0*09373 

0 '923 

T09913 

0-919 

7 ’551 

0-09442 

0 927 




1 10-138 

0-6999/ 

0-923 


hi Hexane. 



In Ethyl Ether. 


A. 

1 '8^2 

S\. 

V. 

A. 

S v 

V 

1*47690 

0*893 

1*571 

1-40391 

0 '865 


1-46998 

0*891 

8*507 

1-36896 

0 -859 


5 0S53 

8 i 2 



2632 TYRES : THE VOLUME OF A SOLUTE IX SOLUTION, 


The above case is of particular interest, because t-r i plien > 1 me t li ■ 
crystallises from benzene with one molecule of benzene of crystal!;- 6 
tion (Kekule and Franchimont, Ber., 1872, 5, 967). Moreover j/' 
probable, although not conclusive, that in solution in benzene a portion 
at least of the triphenylmethaue exists in combination with tj 
benzene. This does not, however, seem to affect at all consijfc^i^. 
the value of (v). Tt is unfortunate that a limiting solubility prevent 
the extension of the experiments in this case any farther. 

It might be stated from a consideration of the above tables, that tl,8 
specific volume of the solute in a normal solvent is approximately a 
constant independent of the concentration of the solution, and, with 
certain limitations, independent of the solvent. Although the term 
“ specific volume of solute in solution 1 ’ or “specific solution volume :, h M 
been used throughout this paper, it is not intended to imply that this 
represents the actual volume occupied by the solute in the solution 
but the term is used from considerations of usage and simplicity. J t 
has been usual with other investigators to express the results jg 
terms of the molecular solution volume, but as no particular 
advantages appear to accrue from this method, the results here have 
been left in terms of the specific solution volume. 

It has been shown repeatedly in a few cases that the volume of the 
solute in solution is equal to the volume occupied by the same wei«}/t 
of the solute when in the liquid state at the same temperature (Beilbr, 
loc. cit. > Lumsden, loc. ciL.\ Foreh, loc. cit . ; Dawson, this vol, p. 1041). 
Is r ow if the rule that the specific volume of the soluto in solution is 
independent of the concentration holds to a concentration of 100 per 
cent, (that is, pure liquid solute) -and it has been shown in the above 
tables that it holds to comparatively large concentrations— the above 
observation follows at once. 

In spite of a very close agreement between the values of v fora 
given solute in many of the solvents, there is, however, a distinct 
difference between the values of v in oue solvent from the values in 
another. If the tables be inspected, it will be noticed that there 
seems to be some connexion between the nature of the solvent and the 
variation of the value of the specific solution volume of tho solute from 
a certain mean value. For example, in every case the values in ether 
are lowest aud those in carbon disulphide or nitrobenzene highest, ii 
we arrange tho solvents in order of magnitude of the specific solution 
volume of a solute, we obtain approximately the following sequence w 
every case except durene: (1) carbon disulphide, (2) nitrobenzene, 
(3) benzene, (4) toluene, (5) chloroform, (6) acetic ester, (7) h eiaue ' 
(8) ethyl ether. 

On the other hand, Dawson (loc. c it.) showed that in the two c*® 
he investigated (iodine and naphthalene) no such similarity in 
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jnent was observable. The order for naphthalene is, however, very 
similar to the above. The two cases, iodine and durene, are quite 
apart, showing an entirely different order of arrangement of solvents. 
And it will be seen from the table that the specific volume of durene 
iu solution varies also with the concentration, and this is strong 
evidence that in this case chemical changes occur in the solution, such 
as association or dissociation, for, in aqueous solutions where these 
chemical changes a re known to take place, similar variations of the 
volume of the solute are observed. 

This, however, will not suffice to explain the influence of the solvent. 
Let us consider the matter from the point of view of the molecular 
theory. Jn the ideal case no change in volume occurs on formation of 
a solution whatever the nature of the solvent. That is to say, the 
space taken up by each molecule of tho solnte is independent of the 
nature of the surrounding molecules. Now, in virtue of its kinetic 
energy, each molecule in a liquid exerts a certain pressure, which is 
proportional to the value of this energy, and depends also on the mean 
distance between two adjacent molecules. This pressure is counter- 
balanced by a molecular force of attraction. Therefore if a molecule 
of a solute, when surrounded by an atmosphere of solvent molecules, 
is to occupy the same volume as in its own liquid at the same 
temperature, then the attractive force acting on the molecule must 
1« the same in both cases. If this attractive force is greater, there 
will ensue a closer grouping of solvent molecules around each molecule 
of solute (this does not mean that the two necessarily combine), and 
the observed specific solution volume of the solute will be diminished. 
This attractive force is identical with the force which undoubtedly 
plays a part in the dissolution of a sol ure, and, to some extent, the 
solubility (if small) might be regarded as a measure of this attractive 
force, but other factors come into consideration complicating the 
matter (see this vol., p. 1778). 

In the contraction or expansion of the solvent its compressibility 
must be taken into consideration. The extent of this contraction or 
i*ypansion will depend on two factors, namely : (1) the force of attrac- 
jtion between the molecule of solute and the surrounding solvent 
molecules ; (2) the pressure or force necessary to bring about a very 
small change in the mean distance between the molecules of the 
solvent. The latter factor is the more important, and is approximately 
Proportional to the product of the compressibility,/?, and the molecular 

lime, I . If we arrange the solvents used in the above experiments 
fu oi de. of the values of /N 7 , we get approximately the following 
jwquciiue : (1) carbon disulphide, (2) benzene, (3) toluene, (4) 
f &) ct hyl acetate, (6) hexane, (7) ethyl ether. 

tl ih is exactly the same order of arrangement as given above for 
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the* 1 variation of the specific volume of a solute. This is strom 
evidence in favour of the view that a connexion exists between the 
compressibility of a solvent and the volume which a solute, when 
dissolved in it, takes up. There is, however, the other factor to b 
considered. It is probable that with substances of nearly 
molecular solubility, this factor is constant, but at this stage of the 
subject there is not sufficient experimental data to make a systematic 
examination of the hypothesis. 

In the ideal case when the attraction of the molecules of the solver 1 
for a molecule of a dissolved solute is equal to the attraction exerted 
on the molecule when present in the pure liquid solute at the same 
temperature, the volume change occurring on the formation of the 
solution will be due entirely to the solute, and the property will be 
strictly additive. 

The Citemicai. Department, 

The University, Manchester. 


CCLXfX . — Studies of Dynamic Isomerism. Part XII 
The Equations for Two Consecutive Uni-molecular 
Chan yes. 

By Thomas Martin Lowry, D.Se., and William Thomas Job.v, 
B.A., B.Sc. 

The problem considered iu the following pages is to determine the 
course of a chemical change which proceeds in two stages, each 
reversible and each obeying the unimolecular law. Two cases are 
considered : 

(1) That in which the total quantity of material is constant, as 
is usually the case when isomeric changes are studied in solution, 

(2) That in which the concentration of one of the constituents i* 
kept constaut, as, for instance, when isomeric change takes place in a 
solution saturated with one of the isomerides. 

Work iu this direction has already been done by Harcomt and 
Esson (Phil Tram., 1866, 156, 193) and by Mellor (Chemical Sm 
and Dynamics, Chapter V), who has given the equations for two f’C- 
seeutive non -reversible actions: X —* Y —* Z (loc. cit pp- ^ 
and has calculated the course of the action in one particular ex#- 
?. V. Bevan (Phil Tram., 1904, A. 202, 71) has given th^quatio^ 
and has calculated one series of values for the case X $ "* " 
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Fin illy. K»ik° ws k' ( Zeitsch . physical. Cltem., 1906, 57, 321) has investi- 
( , te( 1 ( ] ie general case of n consecutive unimolecular actions, and has 
tf ,i series of curves for the special cases X — > Y — » Z* and 
l- y 7Z Z. General equations for the case X YX Y XX Z were 
■ cu J,y r.akowski, hut no further investigation was made. 

° The inquiry, of which tho results are now described, was begun in 
I a t which date the majority of tho solutions referred to above 
, e no f. available.. It was hoped that the study of the equations for 
the action X — YXXZ might throw light on the question of the 
existence in aqueous solutions of dextrgse of a substance intermediate 
between a- and /3-glucose (compare Trans., 1903, 83, 1314). At the 
request of one of us, the equations shown on p. 2612 were then worked 
mit by Hr. II- Klugh, of the Central Technical College, for the case 
in which the concentration of one of tho constituents is kept constant 
In- contact with the solid. This case, so far as we are aware, has not 
been considered by any other investigator. The comparison of theory 
and experiment presented, in tho case of the sugars, difficulties which 
were sufficiently great to prevent the utilisation at the time of the 
information which had been obtained ; but the recent discovery of a 
series of inflected mutarotation curves rendered urgent the study of the 
commoner case in which the sum of the concentrations is constant, and 
led to the detailed inquiry recorded below. 

Previous investigators have shown that under certain conditions 
the intermediate substance V increases to a maximum concentration 
and then decreases again, whilst the concentration of the final product 
7. gives rise to an inflected curvo when plotted against, i, Our own 
inquiry has included the study of the intermediate substance, but 
special attention has been paid to the inflected curves for the final 
product, and a method has been devised whereby these curves may be 
characterised readily by drawing or calculating the' intercepts of the 
stationary tangent on the lines which indicate the initial and final 
concentrations of tiie product. 


General Solution, Case 1. 

If the conce,ntrations of tho three substances X, Y, and Z bo repre- 
sented by y, and s, and the four velocity constants by k v /a, 

as shown in the scheme : 

k 3 

xzzyiz. z, 

fa, Iq 

■ Compare Walker, Zeitsch. pltyXhd. dam., 1899, 28 , 177. 
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the fundamental equations are 
(h 


dl 

dy 

dt 

dz 

dt 


= -k 2 x + k 2 y 


^ = +k 1 x-(k. 2 + k^y-¥k s z 
dt 

= -k 3 z + k,y. 


In the case of unsaturated solutions in which the total concentration is 
constant: .■c + y + s = const. = l, the constant being taken as unity in 
order to simplify tlio algebraic*! working. The assumption has a| J0 
been made that the experiments are carried out with materials 
initially homogeneous, so that when t = 0, %<*1, y — 0, s=0, and in 
addition dzjdt = 0. 

The solution of the differential equations is as follows ; 


X — . 


_ ”V + w > + 

jn 2 -m 1 9H s -m l J m 2 m 




p=y»{ - - " !i - e ~"" ,+ -- 1 ~ e 


m 2 -mj 


m. i - wij 


■! + 1 ) + 


... < _ W*s - + 1 | 

~2/oo'» ” T »- '•« ... \ I 


’l -»«]) 


J m. l - uij l 

1 
J 


f £ -'.(! _ .■ i.l./l 


c 


where : 




j m, 

e-™i f + 


))!., - MI 


«=‘ + l 


,,;0 IA + Mu + ^A 


V'c 


k.L 


k 2 k 2 + Iqlg + 1,1, 

- _ 

x II', + 1,1, + III", 

»,-!{ (i, + 1 2 + 1, + 1- 4 ) - ./A + h + i, + i 4 j» - 4(i A + *A + ¥A 
w 4 = jp, + h + 1- 3 + 1 4 ) + „/(*, + A+ A + k if r *(M» + *A+W 

jrtjWio = £\>£ 3 H* 

These functions undergo a remarkable simplification when one o. 
more of the velocity constants is reduced to zero. Tluis, if the in. 
stage of the action is non-reversible, ft 2 = 0, and the m functions are 
reduced to the simple form : 

i*i=k\\ W 2 = ^"s + > 

if the second stage of the action is non-reversible, £ 4 = 0 j aD ^ 

+ Ji'o J ~ ^3 > 

if both stages are non-reversible, & 2 = & 4 = 0, and 

7ii, = k, ; m 9 = k v 


or vjee versa. 
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|T„<Jnr these conditions, the original equations can be given in terms 
j t | 10 velocity constants without making use of ns, and m.,. But the 
Mtnplified equations, as investigated by Mollor, by Bevan, and by 
jjikowski, are of very little value in the study of dynamic isomerism, 
since they can only ba applied to non-reversible isomeric changes, and 
are inapplicable in all those cases in which the original substance can 
be recovered from its solutions by recrystallisation. We hive therefore 
een oblige! to dovote our attention to discovering exactly how much 
aformation can be obtained from the study of the experimental curves 
:) the "eneral case in which both actons are reversible and all the 
our coDStants are finite and unknown. 


Form of the yt Curves. Case I. 


The chief feature of the yt curves is the occurrence under smie coo- 
liiions of a maximum concentration, followed by a decrease to the 
imiting value y* . The condition dyjdt = 0 gives for the co-ordinates 
if the maximum the values : 


= ___ } log/”'!. 

?n 2 - m, e ;/i, - tc 3 


- !/ “' = 1 + 
y-js 


■"h ~ hf m Q~h' 

k, 


»i” 


If L lies between m. and m ... the ratio is negative and the 

logarithm imaginary; the yt curve then runs up steadily from the 
origin to the limiting value without passing through an intermediate 
maximum. 

A. maximum would occur if k : . were greater than m 1 or less than in,, 
file former condition we have proved to be impossible. As regards 
the relative magnitudes of . and m,, we have found that when d, is 
Kpial to m v k. i, = »!,, whilst k 3 >m l gives k z yk v Tlio occurrence of 
a maximum in the yt curve thus depends only on the relative magni- 
tude of k , and fc, ; if &,>£,, no maximum can be developed whatever 
values are assigned to k.^ and k it whilst if k^<^k v a .maximum always 
appears. 

H is noteworthy that when & 3 = fcj, the e~ w ^ factor of the yt equation 
vanishes and the curve assumes the simple logarithmic form character- 
istic of a single unimolecular action. 

ihe dependence of the form of the yt curve on the constants and 
J and the small influence of the constants k 2 and k 4 , naturally extend 
to the simpler cases in which k 2 or£ 4 = 0; they were pointed out by 
Ktkowshi as applying under these conditions, but the general case 
tad not been investigated previously. 
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Form of the zt Curves. Case I. 

The curves connecting s and t are characterised by an initial 
..period of induction," when ^ = 0, and by a point of inflexion 

where = 0. In dealing with an experimental curve, the existence 
of a true period of induction may be demonstrated by the constancy 



of the initial values of a, hut its duration is merely * 4j 

period which elapses before the sensitiveness of the ^ 
measurements allows of the detection of the gradual c a * 
values and has no quantitative value whatever 
however, definite quantitative features which may be ' ^ ‘ ,o 

in the experimental curves. Of these, we a ac sp ^ change, 

two features which are independent of the ^actua vc ^ 
point of some importance in dealing with chang a 
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,| ]e presence of a catalyst or impurity, and proceed with different 
s in the case of samples of different degrees of purity. These 
futures are the co-ordinate 2 ; of the point of inflexion, especially 
v l, r u expressed by the ratio £ ( /j ^ and the ratio of the 

intercepts /„ and of the stationary tangent upon the lines z-0 


and = = ^ 

the condition ^ 2 = 0 gives for the point of inflexion the co- 

, vdinates : 


t: 

/m. 


1 


log. 


m 2 - nijVm,. 


— 2 + 


m. fm. ,\_r* 2 . 

— [ 

>» 2 - 


+ 1 


= i - 

»i, ' m | / ' 


Pnlike the co-ordinates for the maximum in the yt curve, these 
expressions are always real, and the point of inflexion is a regular 
feature of all the si curves. 

The tangent at the point of inflexion is given by the equation : 
z - £; - m(t - t-\ 

where 


m = * {«- -7 _ 9 -m4,} 

m., - m, 
rm A.-i 

The intercepts, obtained by substituting s = 0 and z-z^ in the 
above equation, are given by 

ta = h ~ «i/»» 
lb = h 4- (2ao 

The intercept-ratio is then found by substitution to be 



Tt will bo noticed that the ratios Zijz^ and tjtb depend directly on 
the ratio w. 2 ;V/i 1} t )U t that none of the individual velocity constants are 
present in the formulae by which the values of these ratios are deter- 
mined. The experimental study of the zt curves can therefore be 
used to determine the ratio mj*n v but is only indirectly of value in 
determining the magnitudes of the individual velocity constants. The 
expressions which give the ratios zi/z^ and tjt[, in terms of m x and 
" ? 2 aro too complex to be solved easily, even when the numerical values 
' f these ratios are known ; we have therefore calculated the following 
* 10111 which the values of m 4 /*»j corresponding with any given 
'aLie ft of z-Jz,^ and t a jtb may be determined by interpolation : 
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m*l»i i or mji) f 3 


Table I. 

~i/ 2 CO 

0’185 

0-198 

0-213 

0-230 

0-210 

0'250 

0-261 

0-263 

0-264 

0-261 


tjt b 

0-0607 

0-0667 

0-0720 

0-0800 

0-0811 

0-0881 

0-0924 

0-0934 

0-0938 

0-0939 


The limiting values, when m 2 jm , 
1 - 


= 1 , are 


z i_ 

z x> 


1 


0 - 264 , 


= 0 0939 ; 


e 

t{, ^ 

it follows, therefore, that if an experimental curve gives values in 
excess of these figures it cannot be due to two successive unimolecuk 
changes, but probably depends on some more complex sequence. 
Having determined the ratio mJnu from the ratios /*» and 1,1,, 

it would be easy to deduce from t, - tlie “ 

dividual values of m, and « lt but these would 'probably be found to 
vary widely according to the amount of catalyst or impurity present 
in the experimental material ; it is for this reason that we have kid 
snecial emphasis on determining the ratio Wj/m, ™d the ratios 

i. ,i . k rather than the absolute values of these quantities. As 

■/trace of catalyst cannot alter the character of the final equilibrium, 
the ratios kjk, and 1# 4 must be independent of the speed of the «hoo ; 
a similar statement would probably be true of the ratios 
aud m Jm . if the quantity, and not the nature, of the catalyst were 
changed, but an alteration in the relative speeds of the two stage* 
the action might be produced if a different catalyst were introduced 

into the system. 

Transposition of Constants. Case I. 

On examining the equations given above, it wl1 } s ““ *^, f . 
equations connecting 2 and /, as well as the equations f o ^ 
of the point of inflexion and for the stationary tangent, do not ^ ^ 

any of the individual velocity constants excep m ^f^^ 

to determine the values of m lt m v and -x • js detfl . t m»ci 

when is plotted against l the course of the on ^ w 

entirely and exclusively by the values of ro, and m,, 
some important conclusions may be drawn. 
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1 The m functions are symmetrical in reference to and kf v It is 
th-refore possible to interchange k i and with k s and k t without 
altering in the slightest the course of the zt curve. Thus : 

«,) On comparing the three equilibria 

' ' 3 1 11 12 

1 i 1 r; 1 1 — 1 = 1 1=1 = 1* 

2 1 11 12 


I w j,; c h the final proportions are the same throughout, but the relative 
velocity of the tw 9 changes is altered, it is noteworthy that the first 
1 third give identical curves for a and (, although these differ 
widely from the curve for the second equilibrium ; the three yt curves 
(which involve A,) are also entirely different from one another. 

(£,) Iu the case of the equilibria: 


: 1 — 1 


1 = 1 : 

i 


2 

1=2: 

i 


1=2 = 4 


4 = 2. 


12 2 1 

the form of the curve obtained by ploltiug i/s m against t is in every 
lespect precisely the same for the two members of each pair, in spite 
of the alterations which aro produced in the values of z- Sj by the 
transposition ot the constants. It is a noteworthy contrast that the 
alteration of relative velocities on passing from 
ire l l l 

2=1=1 to 2:1 = 1 


II 2 1 

alters completely the form of the zt curve, in spite of the fact that the 
ultimate proportions of the three isomerides remain unchanged. 

2. If /q=A' 3 the m functions contain the other two velocity constants 
only in the form k.^ + k v it is therefore possible to increase at the 
expense of It v or vice versa, without affecting in the slightest the form 
of the curve for zlz x agaiust t. Identical curves are therefore given 
by the equilibria : 


3 = 2=1 2 = 2 = 2 1 = 2 = 3 0 = 2 = 4, 

B 1 - - la u 4 

in which the equilibrium is gradually displaced iu favour of Z at the 
‘Xpense of A r , until X disappears altogether, owing to the non- 
’cversihility of the change X — y Y. 

bven more remarkable is the fact that when /,q — & 3 , the above 
.ransformation can bo made without affecting the form of yt curve, 
which remains unaltered (for instance) over the whole range from 

4 — 2=^0 to 0 ^ 2 rL 4. 

4 0 0 2 

^l'' final proportions of ,r f ?/, and z aro here shown by simple integers, for 
SS,Ull l' (?> 1 : 1 : b instead of the actual values, 0‘33 : 0'33 : 0‘33 of x x ; i/ x : : x . 
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In the former limiting case the third isomeride Z is not formerl ^ a ,j 
since k 4 = o; the yt curve has therefore the simple unimolecnlar f or J 
and this form is retained throughout the whole series of equili^ * 
It is noteworthy that the above transformation leaves the yt ^ 
unaltered, and not merely the curves for yjy^ against t, y^ 
z#. ) remaining constant in value throughout. 

General Solution. Case II, 


The fundamental equations for a saturated solution in which tie 
concentration of the original substance is kept constant by C0tlt ,., 
with the solid are : 

x =1 = A - (*2 + kjy+k* 

t = Ky “ ** 

the initial concentration being taken again as unity in order to 
simplify the algebraical working. 

The general solution is : 

. ( m. - fa fa . ) 

l m 4 - m z I 

««*_•! - + ■ ,,!s + it 

l m 4 - m 3 m i - m 3 J 

where 

*. . 

i/cc 

"h = J!(k + *j + h) ~ \Kh + h + ,c i f-ikA„ 

m i =l[(l\, + i t + l; i )+ J(k i +l: 3 -yk l ) 1 ikA), 
m s m 4 = k. 6 fa t . 


Form of the Curves. Case II. 

The condition, dyjdt - 0, for a maximum in the yt curve leads in 

this case to the equation : 

. 1 , fa - m, 

^inax. ~ - I 0 ?* 1 . • 

m. 2 - m j fa ~ wij 

The logarithm is imaginary if fa lies between w 4 and m y This, w 
find, must always be the case : the development of a maximum in the 
yt curve is therefore impossible, whatever values may be assigned to 


the velocity constants. 

The equation for the zt curve is remarkable in that it has prpci?efv 
the same form as in Case I, the only difference being that the limiting 
value, , and the m functions, m s and ?>i 4 , are derived in a differec. 
way from the velocity constants k v k 2 , k 3 , and fa. The difference con 
be expressed very simply by taking the expressions for the unsafcuwtf 
solution of Case 1 and making = 0 in order to convert m l an< ^ ll1 : lBl ° 
?n 3 and m v but this transformation has no experimental signify l,3(e ' 
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ppears in the expression for It is, however, important to notice 
| it the ratio mjm t may be determined from the experimental values 
£ ~ and tjh f° r a saturated solution by the same equations and 

f-irmulje that were used to deduce nijm l in the ease of an unsaturated 
solution, the table on p. 2640 being equally applicable in either case. The 
'iteration in the form of the m functions has the effect of rendering 
them nn symmetrical in reference to k 2 and h., and and k i ; as a 
consequence of this alteration an interchange in the relative velocities 
oi the two stages of the action cannot bp made without altering the 
form uf the zt curve. 

Transposition of Constants. Case 1 I . 

The most important transformations in Case II are as follows : 

1 The in functions do not contain k Y ; moreover, this constant enters 
into the equations for yt and at only as determining the values of y ^ 
;1U J it3 . The curves for y/y w against t, and for z/z^ against t, 
therefore entirely independent of k v Identical curves are thus 

ivon by the equilibria : • 

ft.-, i ii l 

2 — 1 i-l 4;- 1 — 1, 

*ii ii “ii 

mi so on, up to the limiting case when /j, lias a very high value and 
ii* action becomes non-roversible. 

2. The m functions are symmetrical in reference to k 2 and k, A . These 
instants cm therefore bo interchanged without affecting the form of 
.ii* zt curves, the value of being unaffected by the transposition, 
domical zt curves are therefore given by the four equilibria : 

2 V-: 1 1 2 i 2 1 1 rrr 1 ~ 1 1 ~2 — 1, 

I 11 J 1 ! 1 

Li* identity of the first pair with the second pair being established by 
leans of the first transformation. This second transformation cannot 
e effected in the case of the yt curves, which depend in a special way 
n the value of k. 2 . 

Sum&'ical Values. 

In order to illustrate the form of the curves, values have been 
forked out for y and z against t in the case of the three equilibria : 

2 1 ‘ 11 12 
U - 1 ~ 1 1 — 1 — 1 1 — 1—1 

■i 1 11 12 

>otb for unsaturated solutions (jc + y + s = 1) and for saturated 
olutions (z= 1). It will be noticed that the final equilibrium is the 
auie throughout, but that there is an increase in the velocity of the 
,rst or °f the second stage of the action in the first and last 

C(£se /.—In considering the unsaturated solutions one of the most 
ttondde ieutures is the maximum in the yt curve when the velocity 
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constants are 2211, the first stage proceeding twice as rapidly as ^ 
second. When the two stages are equally rapid, the curve, f 0r C0E 
stants 1111, is of the simple uniniolecular type. When the cou s t a[ ... 
are 1122, the growth of y is chocked by the increased velocity ^ 
which it passes into z, and the curve falls below the preceding 
of unimolecular type. The zt curves show the usual “ period of 
tion” or horizontal tangent at the origin, and also exhibit points of 
inflexion; it is noteworthy that the curve becomes more inflected if 
the two stages are made to proceed with unequal velocities, but that 
identical effects are produced by accelerating either the first or the 
second stage of the action ; doubling the velocity of either stage 
the point of inflexion from 21 '7 to 2.3-0 per cent, of the final value, and 
increases the ratio of the intercepts of the stationary tangent fr® 
0-075 to O’OSO. 

Case II . — The six curves that are plotted for saturated solution- 
call for but little comment. Two of the yt curves, those for constant 
1111 and 112*2, intersect at ( = 3 (approx.), in addition to beii;s 
coincident at the » origin, t = 0, and at t — ,.#. The zt curves areal 
distinct, the inflected character of the curve being increased 1 »j 
accelerating the first, and decreased by accelerating the second, iim 
of the action, the ordinate of the point of inflexion being changed 
from 0175 to 0'187 and 0*146 respectively, whilst the intercept ratio, 
0*058, is increased to 0 062 in the former, and decreased to 0*0 15 in 
the latter, ease. 

Table II. Xumerical Values. 

Case I. Case II. 





?// 

Vw 




"•'-30 * 



TOW 




t 


2211. 

1111. 

1122. 

2211. 

1111. 1122 

:22n. 

mi. 

1122. 

2211. 1111. Ill 

O' 

1 

0-471 

0 

259 

0-248 

0 

025 

0-013 


0-173 

0 091 

0-087 

0 

009 o-oo.von: 

0 

2 

0‘753 

O' 

451 

0'418 

0 

082 

0'046 


0-303 

0‘166 

0-154 

0 

055 (l-OUlO-'l 

0 

4 

1014 

O' 

099 

0-624 

0 

232 

0155 


0478 

0-282 

0-254 

0 

098 0-055 OH 

0 

6 

1 091 

0 

835 

0-737 

0 

383 

0-260 


0-534 

0-307 

0-328 

0 

177 0*101 OM 

0 

8 

1102 

0' 

909 

0-807 

0' 

512 

0*356 


0-654 

0-433 

0-3S3 

0 

253 0-158 W 

1 

0 

1-091 

0 

950 

0-S55 

0 

019 

0*473 

r2 

0-705 

0-486 

0-441 

0 

335 0'21-J 0-287 

1 

2 

1-075 

0 

973 

0-SS9 

0 

703 

0‘562 

5i 

0-744 

0-531 

0-489 

0 

406 0-207 Oo47 

1 

4 

1*060 

0 

985 

0-915 

0 

769 

0-638 

Cl 

0’776 

0-569 

0-532 

0 

470 0'319 0*441 

1 

6 

1 047 

0 

992 

0 934 

0 

821 

0-701 


0-802 

0-603 

0-572 

0 

523 0*867 0-451 

1 

8 

1 -037 

0 

995 

0 949 

0 

SOI 

0"75l 

2 

0-S25 

0-634 

0-603 

0 

580 0-415 0-jS 

2 

0 

1-020 

0 

90S 

0-900 

0 

392 

0*793 

’Jo 

0-345 

0-662 

0-641 

0 

626 0055 Off) 

2 

5 

1-015 

0 

99 >9 

0 979 

0 

913 

0-877 

0884 

0 7*26 

0-711 

0 

721 0*550 0'#/ 

3 

0 

1-003 

1 

000 

0-9S9 

0 

970 

0-925 


0-914 

0 770 

0-768 

0 

792 0-636 0-M 

4 

0 

1-00-2 


— 

0-997 

0 

991 

0-972 


0-952 

0-843 

0-850 

o- 

884 0-746 

5 

0 

1*001 


— 

0 -999 

0 

993 

0-9917 


0-973 

0-893 

0-904 

o- 

935 0'8-27 

10 

0 

1-000 


— 

1-000 

1 

000 

1 -ooo 


0-999 

0-984 

0-990 

0- 

997 0-9710??* 

t m or 

u 

0*778 


No 

No 

o- 

149 

0-3S0 


Xo 

No 

No 

o- 

623 0-361 0# 

v, n 
•- — or 


1-102 

max. 

max. 

O' 

230 

0-217 


max. 

max. 

max. 

O' 

187 0375 u-H 1 -' 

o 

'•CO 
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Summary and Conclusions. 

I Equations are given for the changes of concentration which take 
place in a reversible chemical action which proceeds in two stages, 
each obeying the unimolecular law. When the total concentration is 
constant the intermediate form may pass through a maximum concen- 
tration. but this is j not possible when the concentration of the 
initial form is kept'constant, for instance, by saturation with the solid. 
Iu each case, however, the growth of the third form is represented by 
turves which exhibit a period of duetion and a point of inflexion. 

2. The occurrence of a r- .ni concentration of the intermediate 

'orni depends excl’- ' i velocities with which it is produced 

'tom the other two is independent of tho velocities with 

which it passes into i jis. 

3. The inflected cur rowing the growth of the concentration of 
die final product are in pendent of the individual velocity constants, 
i.wcpt in so far as these determine the value of certa in “ m ” functions, 
involving in the case of unsaturaled solutions all the four velocity 
anstants, but in the case of a saturated solution only three of them. 
The ratio of the two “ m" functions can be deduced from the concen- 
tration at which the point of iullexion occurs, or by drawing the 
Stationary tangent and measuring its intercepts on the lines show- 
ing the initial and final concentrations of the product. If the 
poncentration at the point of inflexion is greater than 26 4 per cent, 
pf the final concentration, or if the ratio of the intercepts is greater 
than 0'0t)39, the curve cannot be due to two consecutive unimolecular 
actions and must depend on some more complex sequence. 

130, Holts RFF.p.iiY Road, 

Westminster, S.W. 


JU.XX.— TheDinitro-derivativesofDmcthyl-p-loluuJine 

By G-ilbert T. Morgan and Arthur Clayton. 

: JIE nitration of aromatic amines under various conditions presents 
rtain features of considerable theoretical interest in connexion 
l |- the mode in which substitution occurs in the aromatic nucleus. 

n many cases it is found desirable to moderate the action of 
i nc acid on these bases by nitrating them in the form of their 
■) erivatives, the acetyl compound being most frequently 
P °)e for this purpose. This method of nitration leads, in the 
Majority of cases, to the production of ortho- and para-nitro- 
V0L X CVII. « „ 
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derivatives, the substitution of the nitro group in these condition, 
obeying the ortho-para law. 

When, however, the benzenoid amines are nitrated in concentrate) 
sulphuric acid, the nitro-group tends to enter a meta-position 
respect to the aminic nitrogen, so that the chief product is frequently 
although not invariably, a meta-nitro-derivative in conformity Trip, 
the meta law of substitution. Aniline, for instance, when nitrated 
in excess of concentrated sulphuric acid, gives a mixture of n j trfr 
compounds, in which m nitroaniline predominates. o-Toluidine 
under similar conditions, yields 4-nitro- and 6-nitro-o-toluiii ne 
whilst p-toluidine furnishes 2-nitro-p-toluidine, these three products 
each having the nitro-group in a mcta-position with regard to the 
aminic nitrogen. 

The nitration of the aromatic monoalhyl amines in concentrated 
sulphuric acid proceeds along similar lines, methyl-o-tolnidine an) 
methyl-p-toluidine yielding respectively 4-nitromethyl-o-toluidine 
and 2-nitromethyl-jj-toluidine (Gnehm and Blumer, Annalm, 1599 
304, 99 ; Pinnow, Her., 1895, 28, 3040). 

The case of the tertiary bases presents several points of interest, 
Dimethylaniline yields a mixture containing three to four parts of 
m-nitrodiinethylaniline to one part, of p-nitrodimethylaniline (droll, 
Her., 1886, 19, 1944). Dimethyl-o-toluidine and dimethyl-p-tohiidiar 
give rise respectively to 4-nitrodimetliyl-o-toluidine and 2-nitre 
dimethyl-p-toluidine, in both of which tho nitro-group is meta to 
the aminic nitrogen (Gnehm and Blumer, loc. cit., p. 101, and 
D.R.-P. 69188). 

When dimethyl-jj-toluidiue. dissolved in concentrated sulphuric 
acid, is treated with sufficient strong nitric acid to form di- or even 
tri-nitro-derivatives, the reaction nevertheless proceeds only to (lie 
extent of producing 2-nitrodiniethyl-p-toluidine, even when the 
temperature of the concentrated acid solution is raised to 708 But 
on pouring this acid liquid into water so that the temperature 
reaches 40°, further nitration occurs, with the production of 1 
dinitrodimethyl-p toluidine (in. p. 103—104°) in practically quant- 
itative yield. This dinitro-coinpound is apparently identical with 
a by-product of the action of nitrous acid on dimethyl -p-toluidine 
(Pinnow, Ber., he. cit., p. 2039). 

In the present communication the constitution of this dmitro- 
compound has been determined in the following manner. 

Since the compound can be prepared either directly fro® '( 
methyl p-toluidine or by the further nitration of S-nitrodimetto 
p toluidine (I), it follows that one of the nitro-groups is in position . 
with respect to the methyl radicle : 
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X(CH S ), N(CH 3 ) 2 

Jno, 


CH, 

(I.) 

N(CH,), 


/NH, 

ch 3 

(II.) 


N(GH 3 ) 2 

//NIIAc - 

, CH S 
/ (III.) 


N(CH 3 ) 


NHAci 


NHAc 


CH, 

(IV.) 

t 


NHAc 


4~ 


NH. 


CH S 

(V.) 


N(CH 3 ) 2 

N(CH 3 ) 2 

N(CH.\, 

A 

21 1 

no/ \ 

, NH,/\ 

!,yNHAc 

\ /N0 2 ~ 

v™= 

oh 3 

oh 3 

OH, 

(VI.) 

(VII.) 

(VIII.) 


i-Xitrodimethyl-p-toluidine (I), on reduction, yields as-4-dimethyl. 
2 : 1 -tolylcnediainine (II), which, when successively acetylated and 
nitrated, furnishes b-nitro-'l-acetylaminodimethyl-'p-toluidine (III). 
Hie position of the entrant nitre-group in compound III is ascer- 
tained by reduction, when 2-acetyl-2 : 5-diaminodimcthijl-p-toluidine 
(VI) is obtained, and tins triamine is converted by the Sandmeyer 
reaction into 5-bromo-2-acetylaminodimethyl-p-toIuidino (V), the 
constitution of which has been fully established (Morgan and 
Clayton, Trans., 1905, 87 , 946). But 5-nitro-2-acetylaminodimethyI- 
p-tolnidine (III), when successively reduced and acetylated, gives 
1: o-diacctyldiaminodimethyl-p-toluidine (IV), and this diacetyl 
compound can also be produced by reducing dinitrodimethyl- 
p-toluidine (m. p. 103 — 101°) and acctylating the resulting 2 : 5-di- 
aminodimethyl-p-tohudine (VIII). 

These two methods of preparing the same diacetyl compound (IV) 
prove conclusively that the dinitro-compound melting at 103—104° 
is 2: o-dinitrodimethyl-p-toluidine (VII). 

Before the foregoing direct proof was worked out, an indirect 
method had been adopted, which consisted in preparing 2 : 6 -dinitro- 
dmetftyl-p-toluidine (IX) arid comparing its properties with those 
of the above-described 2 : 5-compound. The 2 : 6-compound is pre- 
pared by reducing 2:4: 6-trimtrotoluene to 2 : 6-dinitro-p-toluidine, 
and methylating this base with methyl sulphate : 

S(CH 3 ) 2 k('ch 3 ) 2 N(CH 3 ), 


NO, 


NO, 


-4- 


NO,/ 


... CH a CH, 

■ / ■) (X. Pliiuew, m. p. ').V. ) (XI.) 

3 o Diriitvodinietliyl-p-toluidine was prepared by Pinnow and 
at , t>\ n h {Ber., 1898, 31 , 2518) by the action of dilute nitric and 
t 111110 ,ic 'ids on dimethyl-p-toluidine, a chemical change which 
; 10 J-1 1 ) ta * ses P' ace in two stages, for 3-nitrodimethyl-p-toIuidine 
I 
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is formed by the action of aqueous nitrous acid on dimethyl. 
Suidine^Pinuow, Be,, 1895, 28 , 3039). It therefore folio,. 
That' the (linitrocompound melting at 103-104“ must be either the 
0.5. or 2 : 3 -dinitrodimethyl-p-toluidme. Reduction to the tri- 
Imine (VIII) showed that the compound was the 2: o-isomeride, 
since the base had all the properties of a para-diamino-compound, 
and did not react at all like an orthadiamine. 

These results indicate that the nitration of dunethyl-p-toluidine 
takes place in two different ways, depending on the concentration 
of the acid medium. In strong sulphuric acid, a meta-position to 
the aminic nitrogen is assumed by the entrant mtro-group, and 
this formation of 2 -mtrodimethyl-p-toluidme represents the only 
stase of nitration so long as the acid remains concentrated. Dilution 
of the acid with water leads to the introduction of mtro-groups in 
the ortho-positions with respect to the basic nitrogen atom (compare 
formula VII X, and XI). In strong acid, the meta-law of sub- 
stitution is obeyed, whereas nitration in presence of water conforms 
to the ortho-para law. 

These nitration phenomena may he prohtably discussed in con- 
nexion with the rule put forward by Crum Brown and Gibson 
(Trans IBS 9 61 367) for determining .whether a benzenoid mono- 
derivative shall give a meta-d, -derivative or a mixture of ortho- 
and para-di-derivatives. The rule rs applied by considering he 
hydride of the radicle already present in the molecule, and if this 
hydride is directly oxidisable to the corresponding hydroxy- 
derivative, then substitution takes place according to the meta lav. 
For example, the nitnvgroup. which determines the entry of the 
second radicle mainly into a meta-position, has the Mndc nitrous 
acid H-NO„ and this is directly oxidisable to mtnc aud, HO . . 

On the other hand, methyl has the hydride methane, IKH, 
which is not readily oxidisable to methyl alcohol, HO-CH 3 . In t > 
case the group methyl determines the entry of other radicles into 

ortho- and para-positions. . TO ™, T Hblv 

This generalisation, although quite empirical, is a remark^ 

comprehensive rule, and it may be applied successfully o « 
cases which had not been examined eighteen years ago, when 
Brown and Gibson first proposed it. 

The triazo group X 3 has the hydride H-X s not direc y ^ 
to a compound HON, and, in accordance with the rule, «***• 
the entry of other radicles into ortho- and Wjf ^ by drid e 

The group AsO :i lto present m plienylaismic acid - „ 

H-As 0 3 H 2 , which is directly oxidisable to arsenic aci , ‘ . J 

and in conformity with the rule this group favours su 
meta-positions. 
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Tlie primary benzenoid amines were placed by Crum Brown in 
the category of substances obeying the ortho-para law ; this mode 
ef substitution agreeing with the fact that the hydride H'NH 2 is 
, directly oxidisable to hydroxylamine, HO-NH 2 . The general- 
■ atictn can be extended to the acetyl derivatives; the hydride 
H-XH-CO-CHs is not. directly oxidisable to HONIL'CO'CIT., 
v hit'll is ' n accordance with the fact that the nitration of acetyl 
derivatives generally follows the ortlio-para law. 

When, however, the bases are nitrated in strong sulphuric acid, 
one must consider the group NH 2 'II 2 S0 4 having the hydride 
PX"H .'H>S0 4 , which is not directly oxidisable to HONH,'H 2 S0 4 . 
n accordance with the Crum Brown and Gibson rule, the presence 
if this sulphate group should lead to the formation of ortho-para- 
Imvativcs, but in many cases substitution occurs by preference in 
he mel apposition. Aniline and dimethylaniline each give products 
n which the meta-nitro-derivative predominates. 

The case of the tertiary bases is of especial interest, because it 
nav be argued that, under certain conditions, the hydride H-NR, is 
lirectly oxidisable to HONR 2 ; thus dicthylaminc with hydrogen 
neroxide yields dietliylhydroxylamiue (Dunstan and Goulding, 
Tians., 1899, 75, 1009), and dimethylaniline itself can be oxidised 

0 dimethylaniline oxide. Yet, strangely enough, in dilute solutions, 
,vhere these tertiary amines may be supposed to be reacting partly in 
the free state, they nitrate in accordance with the ortho-para law, 
nid only in combination with concentrated sulphuric acid do they 
react in conformity with the meta law. 

In whichever way the tertiary amines are nitrated, whether in 
■uong or dilute acid, there is a discrepancy between the facts and 

1 lie application of the Crum Brown and Gibson rule to these 
phenomena. While indicating this limitation to a rule which has 
proved fairly general, the authors do not wish to put forward a 
theory sufficiently comprehensive to include all cases of the nitration 
)f aromatic amines, but they suggest as a working hypothesis that 
ihe nitration of an aromatic base or its acetyl derivative is a process 
■sscntially different from the nitration of the sulphate of the base 
in concentrated sulphuric acid (compare Armstrong, Trans., 1887, 
51. 589). 

In the former case, the nitric acid is attracted first to the amino- 
nr !ll( ' Acetylamino-group, giving rise to a nitrate by direct addition; 
hhuhation leads to the production of a nitroamine, and then follows 
substitution in the sympathetic ortho- and para^positions. 

In tlle lat *er method of nitration the radicle •NII 3 -IIS0 4 , 
", V' or ‘NHR 2 -HS0 4 acts as a strongly acidic group, 

' U< i, so far from attracting the nitric acid, actually exerts a slight 
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but appreciable repulsive action, so that the introduction of t], 
nitro-group takes place in the apathetic meta-position, this l )e jj 
shielded from the direct influence of the aminosulghate complex ' 
The process is comparable to the nitration of a sulphonic acid 
S0 3 H SO s H NH 3 -HS0 4 h'U. n ,n 

/\ /\ /\ /\ ‘ 

I I — >■ I Ifjo I J [ yd 

\/ - \/ 2 \/ . \/H 

and in Both instances the meta-derivatives predominate (cornua » 
Fliirscheim, J. pr. Chem., 1902, [ii], 66, 324). 

This view of the nitration of aromatic amines in concentrated 
sulphuric acid affords an explanation of the course of substitution 
in the naphthalene as well as in the benzene series. 

Experimental. 

nitration of Dimcthyl-p-toluidine. 
Dimethyl-p-toluidine, dissolved in twelve parts of cold con. 
centrated sulphuric acid and treated with two to three molecular 
proportions of nitric acid also dissolved in strong sulphuric acid, 
underwent nitration only to the extent of forming 2-nitrodimethvl- 
p-toluidine (m. p. 37°), for this base separated in practicailv 
quantitative yield when the acid solution was poured into ice-cold 
water or dilute aqueous ammonia, 

The nitration proceeded no further than the formation of the 
mononitro-compound, even when excess of fuming sulphuric and 
nitric acids were employed at 70°. At higher temperatures 
sulphonation and even destructive oxidation set in, but no higher 
nitro-compounds could be detected. 

When, however, the solution of 2-nitrodimethyl-p-toluidiue in 
concentrated sulphuric acid, and one molecular proportion of nitric 
acid was poured into four volumes of water, so that the temperature 
rose to 40°, further nitration occurred, with the production of 
2: 5-dinitrodimethyl-p-tolmdine (in. p. 103 — 104°), the yield bein' 
practically quantitative : 

0T650 gaveO’2872 C0 2 and 0-0742 IL.O. C=4743 ; H=5«. 

C 9 H„0 4 lN T 3 requires C=47'99; H=489 per cent, 

2 -. 5 Dinitrodimethyl-p-toluidine (VII) can also be prepared by 
dissolving 2-nitrodimethyl-p-toluidine in concentrated nitric am 
sulphuric acids, and pouring the solution into four volumes of water. 

5-iS ilro-2-{icttyhiminudimethyl-p-toluidir(e (MV 
2-Nit. rod loiethyl-p-toluidine was reduced with tin and byli" 
chloric acid (Trans., 1905, 87 , 948), and the resulting 
dimethyl-p toluidinc acetylated. 



derivatives of dimethyl-p-toluidine. 


2651 


i._Yi'elylaminodim e thyl-p-toluidin e was dissolved in 10 parts of 
concentrated sulphuric acid, and treated with about half its 
wcic'U of nitric acid (sp. gr. 1‘4), diluted with three volumes of 
. tr0 ' u „ sulphuric acid. No reaction occurred in the strong acid, 
Init ou pouring the solution into water, so that the temperature 
„i-o to 10°, nitration set in, and on adding dilute ammonia, 5 -nitro- 
').n : etytairiinodimethyl-p-toluidine separated, and was crystallised 
from alcohol, yielding yellow needles, melting at 155° : 

„ 1272 gave 0-2594 C0 2 and 0 0768 H,0. C=55’61; H = 6'71. 

0 1229 „ 19 0 c.c. N 2 at 18° and 760 mm. N = 17'85. 

Cj^IuOjNj requires C = 55'69; H = 6'32; N = 17'72 per cent. 

2 -A cetyl-2 : 5-diaminodimethyl-p-toluidine (VI). 

The foregoing nitroacetyl compound underwent simultaneous 
reduction and hydrolysis on treatment with tin and hydrochloric 
acid, and was accordingly reduced with iron filings and water 
slightly acidified with acetic acid, the reducing agent being slowly 
added to the boiling solution until the colour disappeared. The 
solution, after neutralisation with sodium carbonate and filtration, 
was evaporated to dryness, and the residue, when dissolved in water 
crystallised therefrom in colourless crystals, melting at 131 — 133°: 

0 1056 gavol8'2 c.c. N 2 at 16° and 759 mm. N = 20'06. 

C u H i; ON 3 requires N = 2028 per cent, 

2-.-1 ret 1/1-2 : 5-diaminodimethyl-p-toluidinc was dissolved in hydro- 
bromic acid containing cuprous chloride, the solution warmed to 80°, 
and slowly treated with aqueous sodium nitrite (1 mol.). The cooled 
liquid was rendered ammoniacal, and the precipitate crystallised 

f nim alcohol, when it separated in colourless, woolly needles, melting 
I 1 63°, and was identified by the method of mixed melting points 
is j-bromo-2-acetylaminodimethyl-p toluidine (V), the constitution 
)f which has already been determined (Trans., 1905, 87, 948). 

- tj-Biiiminodimtthi/l-p-toluidine (VIII) (compare Pinnow and 
Matcovich, loc. cit,). — Granulated tin was added to a hot solution of 
!4 grams of 2 : 5-dinitrodimethyl p-toluidine in 150 c.c. of con- 
viilrated hydrochloric acid and 50 c.c. of water until the colour 
^appeared. After removing the tin as sulphide, the filtrate was 
raporated until 2: 5-diaminodiinethyl-j)-toluidine hydrochloride 
rp.uatcd in colourless crystals. The base set free by ammonia was 
xtiaded with chloroform, and ou evaporating off the solvent from 
c raiefully dried extract, the triamine was left as an oil, which 

‘P 1 > oxidised on exposure to the atmosphere and solidified on 

Doling. 

-■^‘acetyldiaminodimethyl- p-toluidine (IV), obtained by treat- 
§ - preceding base with acetic anhydride, crystallised from very 
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dilute alcohol in colourless needles and 

softened at 233°, and melted at 236“ (Found, N J9. talc,, 

When heated at 245° for thirty minutes, this diaeetyl compound 
remained unchanged, showing that it was not an ortho-diacrtylatal 

"TvCnted in the form of its hydrochloride, 2: S-diamhmdimrtlnl. 
^toluidine gave the colour reactions of a para d, amine- Oxidatw, 
with chromic acid, either alone or in presence of aniline, gave a 
deep red coloration, indicating the production of a safraume dv C . 
Alkaline hypochlorite, in presence of a naphthol, led to the pm. 
lotion of a blue indophenol. When heated m alcoholic acetic acid 
solution with phenanthraquinone and sodium acetate no 
, occurred The triamine underwent diazotisation a 

“a“£. S »p« -g**- 

yielding an a,o-derivative. These reaction. affo d d addit* 
evidence that the triamine has the constitution (VIII) assigned,. 

1 n o 6 47 A final confirmation was obtained by preparing 

2 - slacetyldiaminodimethyl p-toluidine by an alternative „ie«, 
using 2-acetvl-2 : 5-d.aniinodimethyl-p-toluidine (VI), since the latter 
compound has been shown to contain its free amino-group „ 

^ tS ' 2; G-Dinitrodmethyl-'p-toluidine (IX). 

2 • 6-Dinitro-p-toluidine, prepared by reducing 2: 4 : 6-trmte 
toluene with alcoholic ammonium sulphide (Hollemau and 
BSeseken Bee. trav. ««», 189?, 16, 425), was slowly added . 

s; t .p- - ssrrrsi 

from 50 per cent, acetic acid: 

0-1307 gave 0-2290 CO, and 0 0614 H O. C=47 79 H-U. 

A-1-U4 00-2 c c N., at 23° and 756 mm. N-l»aA 

2,0Mta C.M. H..«i S.li-M P- «. 

p . ^Binitrodimethyl ^-talujdmt asparates P* 110 " 1 n " f a< “ 

ing at 192°. 
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TRANSACTIONS AND PROCEEDINGS. 1910. 

(Marked T. and P. respectively.) 

y ju organic compounds of known empirical formula will be found in the 
Formula Index, p. 2681. 
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Amidines, constitution of the (Cohen 
and Marshall), T., 328 ; P., 

24. 

Amido-oximes (Russell), T., 953; P., 
89. 

Amines, molecular complexity of, in the 
liquid state (Turner and Merry), 
P., 128. • 

aromatic, action of, on ethyl malonate 
(Chattaway and Olmsted), T., 
938 ; P., 69. 

secondary, preparation of, from carb- i 
oxylic acids (Lf. Sueur), T.. 2433; '■ 
P., 290. 

Amino-acids, attempts to prepare glycer- ; 
ides of (Ali’ern and Weizmann), P., I 
345. 

Ammonium nitrite, preparation of (Neogi j 
and Adiiicart), P., 297. 

Amygdalase, occurrence of, in plants j 
(Armstrong, Armstrong and Hon- j 
ton), P., 334. 

Anhydrides, rate of hydration of (Rivett i 
and Sidgwigk), T., 1677 ; P., 209. 

Aniline-black and allied compounds j 
(Green and Woodhead), T., 2388; 1 
P., 223. 

Annual General Meeting, T., 651; P., 
73. 

Antimony organic compounds (Morgan, j 
Micklethwait, and Wiiituy), T., 

34 ; P., 151 ; (May), T., 1956 ; P., 
142, 218 - 

Arylamines. additive compounds of 
$-trinitrobenzcne and (Sudbo rough 
and Beard), T., 773; P.,71, 
secondary, preparation of substituted 
indoles from (Richards), T., 977 ; 
P., 92. 

Association and viscosity (Thole), T., 
2596; P., 328. 

Atmospheric air, examination of, at 
various altitudes for oxides of nitrogen 
and ozone (Hayhurst and Pktng), 
T., 868 ; P., 92. 

Atomic volumes. See Volumes. 


Atomic weights, report of the I 
national Committee on T !o? r ' 
P.,190. ’ ’ 

table of, J\» 1865 ; P., 193. 

Availability of hydrogen chloride ; 
alcoholic solution, influence of 
on the (Lapworth and P v 
T., 19. 

Azides, complex (Meldola and it,., 
zen), P.,340. JviNr - 

Azo compounds* complex (Meid.-.m 
Kuntzen), P., 340. * " aii '* 

colour and constitution of 
and Thole), T. , 511 ; p. 54 1 

nitrated, relation between ’ahsirnti™ 
spectra and chemical constitution <5 
(Baly, Tuck, and Marsm* T 
1494;?., 166. ] ’ 

^hydroxy-, of quinoline (Fox) T 
1837; P.,177. ' M 


Azoimides of the acetoacetic sen,. 
(Forster and Newman) T m 
P.,197. ’’ 

Azomethineazo-dyes (Green mud Srv 
T., 2242; P., 243, 


Balance Sheets of the Chemical Socifv 
and of the Research Fund. s* 
Annual General Meeting, T., 651 : it. 
/ 3. 

Barium mercuric nitrite (R.\v). T., 32<; : 

?., 7. 

sulphate, adsorption of uranimu-.X |,v 
(Berry), T., 196 ; P., ti. 

Bases and acids, relations between tin- 
strength _ of, and the quantitative 
distribution of affinity in the mole- 
cule (Flurscheim), f., 84. 
externally compensated, resolution of 
(Pope and Read), T., 9S7 ; P., 11?, 
action of, on the aa'-dpronKnV 
Tivatives of dicarboxylic acids d.t 
Sueur and Haas), T., 173 ; P., I. 
organic, and acids, solubility of. is 
solutions of their salts i^K’. 
P„ 60. 

Benzene derivatives, morphological 
studies of (Armstrong), T., 157;: 
P., 139 ; (Colgate and Bodd). I- 
1585 ; P., 139. 

Benzidine derivatives, acetylation ‘‘ 
(Cain and May), T.. 720; P.,71. 

Benzoic acids, alkyloxy- and alky;- 
amino-, rotation of the mentliyl esters 
of (Cohen and Dudley), T.. 

P., 209. 

Bleaching powder, researches on (L - 
LOR), T., 2541 ; P., 242. 

Boiling-point method, the lAiim-WjV 
Sakurai (Turner), T., 1181 ; r., !*■ 
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Bromine, addition of, to unsaturated 
compounds (Sudbo hough and 

Thomas), T-, 715, 2450 ; P. s 294. 
iolutious. colour and constitution of 
f.fotEi’H and Jin ends ad as a), 1\, 
233. 

Bromides- compounds of, with mercuric 
liromide and ether (Marsh), T., 
2307. 


rjesium nitrate solutions, viscosity and 
density of (Merton), T., 2454 ; P., 

■j’2. 

Calcium, action of, on organic halides 
Snsmi and Peice), T., 385 ; P., 

iif>. 

Calcium carbide, action of water of 
crystallisation on (Masson), T., 
SM; P.,6 

jm-rnnric nitrite (Ray), T., 326; P., 7. 
phosphate, solubility of, in saturated 
solutions of carbon dioxide contain- 
ing ammonia (Foster and Neville), 
r. r 236. 

Camphane series, studies in (Forster 
ami ZiMMERLl), T., 2156 ; P., 245. 
Caoutchouc, the constitution • and syn- 
thesis of (Pickles), T., 1085 ; P., ill. 
Carbazole series, studies in the 
-Schwalbe and Wolff), P., 339. 

Carbon, and hydrogen, the direct union 
of(PKixc). T., 498 ; P., 55 ; (Bone 
and Coward), T., 1219 ; P., 146. 
and silicon, niorphotropic relations ' 
between corresponding compounds ' 
I)f (.lEitrsALEM), T., 2190 ; P., 249. 
Carbon Jt'oxide, solubility of (Findlay 
and Creighton), T., 536; P.,44 , 
influence of non-dectrolytes on the 
solubility of, in water (Usher), 

T., 66 . 

^sulphide, interaction of nickel carb- 
onyl with (I)ewar and Jones), T.. 
1226; P.,137. 

Carbon, estimation of, in iron and steel 
and iron alloys by direct combustion 
(Ill'Ll.), P. } 91. 

Carbonyl,, metallic, properties of (Moxii, 
mm, and Cowae), T., 798 ; p 07 . j 
Carboxylic acids, preparation of second- 
ary amines from (Le Suede), T 
2133; P. 290. * ’ i 

Cirpamic acid, C„H.,O..X 
wrthannne, tyu£." 

Affinity, chemical, i 
Cbeo cal roniposition, constitution and 

-finPu 10 " " f Ol o al, ' c substances, ; 

; al on betee,.,, the crystal structure I 
■ | i1>e(B.U!i. ( ,u- i>m iPunE),T.,2308; 


Chemical constitution, and absorption 
spectra, relation between (Baly 
Tuck, and Marsden), T 571 ’ 
1494; p., 51, l 66 . h 
and refractive power (SmedleyI, T 
1475; P.,148. ' ’’ 

and rotatory power (PlcKABH and 
Penyos), P., 336 . 
and change of volume, relation 
betweeu (Dawson), T., 1896 ; P. ? 

of certain halogen compounds, the 
relation between reactivity and 
(Clarke), T., 416 ; P., 26. 
Cherry, black. See J ‘m-nuu serotina. 
Chloric acid. See under Chlorine. 
Chlorine and hydrogen, interaction of 

P 58 M 93 N a " d Mac5IaHOX ')' T., 845 ; 
Chlorine dioxide, inhibitory effect of, on 
o'f "‘fraction of hydrogen and 
Chlorine (Chatman and Mac 
Mahon), P., 58. 

Hydrochloric acid ( hydrogen chloride), 

influence of water oil the avail- 
ability of, in alcoholic solution 

T 19° ItTU anC * ^ arti - vgt on), 

pparatns for electrolysis of (Dixon 
and Taylor), T., 874 • p, 25. 
Chloric acid, reduction of (Eniteld) 
T., 2441 ; P., 231, 

Chloroamine reactions (Cnoss, Kevax 
and Bacon), T., 2404 ; P., 248 
ChromouB chlorides (Kxicht a D d Kicn 
h.NKiHT), P., 47. 

Citrullol, C„,H ;j8 0 4 . 

Clover, red. See TrifoliuM pralcuse. 

Coal, the volatile constituents of (Bra- 
cess and Wheeler), T., 1917; p oio ■ 
Cohalt //-(carbonyl (Moxd, Hikiz, and 
Cowan), T., 805 ; P., 67, 

Cobaltic nitrite, change of cobaltous 
nitnte Ulto (Suzuki), T., 726; P., 

Cobaltinitrites, note on the (Cun- 
K Ingham and Pf.rkin), P,, 1 - 12 . 
Cobaltous nitrite, change of, into 
cobaltic nitrile (Suzuki), T., 726; 

Codeine, hydroxy-, C^IP.O.X. 

Colloids, inlluence of, on the solubility 
ot gases in water (Fixdi.ay and 
Creighton), T., 536., P. 44 . 

Colocynth, constituents of (Power and 
Moore), T., 99; P., 3 . 

Colour and constitution of azo-compounds 
(Hewitt and Thole), T., 511 ; 

of diazoninm salts (Morgan and 
MtrKl.ETHw.llT), T., 2557; P., 
293. 
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Colour ami absorption spectra of snlplmr ] 
compounds (Pprvis, Jones, and 
Tasker), T., 2287 ; P., 234. I 

Colouring matter, a natural substantive 
(Perkin), T., 220 ; P.,23. 

Colouring matters, azometbineazo- 
(Green and Sen), T-, 2242 ; P.,243, 
“sulphide” (Frank), T., 2044; P., 

218. 

natural vegetable. See also Dura- 
santaliu, Trifolitin. 

Conifer®, resin acids of the ( Easter - 
field and Her), T., 1028 ; P., 7. 

Copper : — 

Cupric oxide and hydroxide, affinity 
relations of (Aldiand), T., 603 ; 

P.. 55. 

citrates (Pickering)* l-i » 

P.,17. . r, C 

salts, colour and ionisation of JbiJic- 
wick and Tizard), T., 957 ; P., 

Copper, indirect estimation of (Das), 

P., 130. 

Coumarins, ammo-, colour and constitu- 
tion of (Clayton), T., 1350 ; P., 169. 
Critical temperature, solubilities below 
* and above the (Tyrer), T., 621 ; P., 

62. 

Crystal structure, the relation between, 
and the chemical composition, con- 1 
atitufcion and configuration of organic , 
substances (Barlow ami Port), T., , 
2308; P., 251. 

Cupric salts. Sec under Copper. 

D. 

Diazoamines, aromatic, absorption ; 
spectra and melting-point curves of 
(Smith and Watts), T., 562 ; P., 45. 
p-Diazoimides, production of, from alkyl - 
and and-snlpbonyl-y diamines (Mor- 
gan and Pickard), T., 48. 
o-Diazoimines, constitution of (Morgan 
and GoimEN), T., 1702 ; P., 165. 
Diazonium sails, colour and constitution 
of (Morgan and CorzENS), T., 1691 ; 

165; (Morgan and Mickle- 
thWAIT), T., 2557 ; P., 293. 
Dicarboxylic acids, action of bases on 
the oa'-dibromo-derivatives of (Lk 
Sueur and Haas), T., 173 ; P., 4. 
Diffusion, the role of, in yeast fermenta- 
tjeta (Slator and Sand), T., 922 ; P., 
'85 ; (Brown), P., 130. 

3-Diketones, constitution of (Smedley), 
T., 1484; P., 148. 

1 :2-Diketo-A-VrAtpentenes, ^absorption 
spectra of (Pfrtr), P., 327. 
Diketopyrroliues, absorption spectra of 
(Pmsv»«). T., 2535 ; P., 297. 


Dilution law, new (Partington;. ]*. * 

Dimercarammonium nitrate. See 
Mercury. 

DipeptideB of lauric and n-nonoic acid, 
synthesis of (Hopwood and \y K ;/. 
MANN), P., 69. 

Diphenyl amine o-sulphoxides, iut ia> 
molecular rearrangement of (Barnett 
and Smiles), T., 186 ; P. 10; (Dbahy 
and Smiles), T., 1559 ; P., 199. 

Diphenyl series, ‘ studies in the Cai\ 
and May), T., 720; P.,71. ' ‘ 

Distillation of mixtures of enantiomer- 
phously related substances (Kva\. 
T., 2233 ; P., 251. 

Disulphides, action of sodium or potasv 
ium hydroxide on (Price and T\vi^' 
T.,1175; P., 136. 

a-Disulphoxides, physico-chemical evi- 
dence of the structure of (Hiliukh) 
T„ 1091 ; P., 95. 

| Dura-santalin, C 16 H 12 0 5 . 

( Dyes. See Colouring matters. 

! Dynamic isomerism. See under Affinity. 

[ chemical. 


E. 

a-Elaterin, C.^H ;w 0 7 . 

Eiaterone, C.> 4 lJ ao O r ,. 

Electrical conductivity. See under Klec- 
trochemistry. 

ELECTROCHEMISTRY 

Electrical conductivity, depression of. 
by lion-electrolytes (Aiimsjko.v, 
and Crothers), P., 299. 
Electrolytes, ionic equilibrium ill solu- 
tions of (Partington), T., 115S ; 
P., 114. 

Ionic equilibrium in solutions of elec- 
trolytes (Partington), T., 115s; 
1\, 114. 

Ionisation of the nitrites, measured 
by the cryoscopic method (Uay and 
Mukherjee), P., 173. 

Elements, atomic volumes of, before and 
after combination (Pp.ideatx), T., 
‘2032; 207. 

* Enantiomorphous substances, distilluwa 
of mixtures of (Evans), T., 2233 ; 1 •- 
251. 

1 Enzyme action, studies on (Armstf.om> 
! and Armstrong; Armstrong, Arm- 
strong and Horton)) P.,^ 334 (Arm- 
strong and Eyre), P., 335. 
Enzymes. See Amygdalase, 

Gynocardase, Liuase, Oxydase, rm 
! ase, Tyrosinase. 

| Epinephrine. See Adrenaline.. 
Equilibrium in a gaseous systei , » 
II lienee of radii™ »™ tw " 

I (UsiikiO, T., 389; l 1 .,*. 
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Foailibriuro, chemical. See under 
14 Vlliniiy, chemical. 

, , , See under Electrochemistry, 
'''.'t'" nij'.titiients of (Barger and 
W l) K i7.\ P., 528. 

1 j s 0 f ( Haro £ a and Ewixs), T. , 


•/si ; P M 2. 

i nine) pies of (Barger and 
IaieU, 2502 ; P., 327 
Extraction apparatus, improved (Sax- 
Pm 227. 


F. 


Glyoxalines, tautomerisin of (Pyman), 
T., 1814 ; I\, 211. 

Gold bullion as Bay, accuracy of the 
(PHELPS), T., 1272; P., 139. 

Grignard reagents, action of, on cam- 
phoric and isocam phoric esters (Shi- 
bata), T., 1239 ; P., 141. 
action of, on methyl 7-methoxysuc- 
cinate, methyl maleate and maleic 
anhydride (Pukdie and Auup), T,, 
1537 ; P., 199. 

Gynocardase (Moore and Tut in), T., 
1285; P., 182. 


Fats, apparatus for the distillation of, 
in’ the vacuum of the cathode light 
j Brown and Thomas), P., 149. 

Fermentation, alcoholic, by-products of 

(Ashdown and Hewitt), T., 1636 ; 
1’.. 169. 

| )V veast, the role of diffusion iji 
1 Si. atop, and Sand), T., 922; P., 
S3 ; (Brown), P., 130. 

Flame, the union of hydrogen and oxy- 
^ii in i 111 non), T., 661. 

Phoronea iPope and Howard), T., 


MS-, P., 113. 

Freezing-point curve for mix! urea of 
.jinrphor and phenol (Wood and 
>,-.irr\ T., 1573 ; P., 194. 

Friedel-Crafta’ reaction applied to naph- 
ilialcae (IIomer), T., 1141; P., 11. 


G. 


Gases, solubility of, in water, influence 
of colloids and fine suspensions on 
the (Findlay and Creighton), T. f 
536; P, 44. 

apparatus for demonstrating the volu- 
metric composition of (Fe.nby), T,, 
1200 ; P., 134. 

lifHied, binary mixtures of (Steele 
aud Bagster), T., 2607 ; P., 253. 
Gelsemium, the constituents of (Moore), 
T., 2223 ; P., 247. 

Glass, note on the supposed permeability 
oFi.Ei.sdrs), P., 7. 

3 Giucaaes, distribution of, in plants 
i A rmstrong, Armstrong and Hem- 
P., 334. 

Glacoside, from Tcphrasia pur pit rm 
Curke and Banerjee), T., 1833; 
P., 213. 


Glncosides. See Incarnatrin, Quercit 
tin Serotrin, Trifolin, tsoTrifolin. 
lycide aryl ethers, action of ammoni. 
on Boyd), T., 1791 ; P., 209. 

^ytols, optically active, from f-benzoii 
ami from .methyl Z-mandelate (Me 
bKNziEand Wren), T., 473 • p 54 


H. 

Halogen compounds, the relation be- 
tween reactivity and chemical con- 
stitution of (Clarke), T., 416 ; P., 
26. 

organic, the aclion of calcium and 
lithium on (Spencer and Price), 
T., 385; P., 26. 

| organic, interaction of, with metals 

i of the iron group (Spencer and 

Harrison), P., 118. 

Halogens, reactivity of the, in organic 
compounds (Senter), T., 346; P., 
j 23, 344. 

action of, on mcrcuricainphor com- 
pounds (Marsh), T. , 2410 ; 297. 

! Helium, density and molecular weight 
of (Watson), T., 810; P., 70. 

Heterocyclic compounds, formation of 
(Be Sueur and Haas), 173; 
P., 4. 

HydrateB. See Salt hydrates. 

Hydration, rate of, of acid anhydrides 
(Rivett and Sidgivick), T., 732, 
1677 ; P., 66, 209. 

valuer, determination of (Worley ; 
Glover), P., 29S. 

Hydrazines, auto-reduction of (Chatta- 
way and 'A ldridge), P., 325. 

Hydroacridines, formation of (PorE and 
Howard), T., 78, 972 ; P., 88. 

Hydrochloric acid. See under Chlorine. 

Hydrogen, and carbon, the direct union 
of(pRiNG), T., 498 ; F., 55 ; (Bone 
aud Coward), T., 1219 ; 1\, 146. 
and chlorine, interaction of (Chapman 
and MacMaiion), T,, 845 ; P. 58, 
93. 

and oxygen, the union of, in flame 
(Dixon), T., 661. 

Hydrogen chloride. See under Chlorine, 
peroxide, influence of persulphates on 
the estimation of, with permangan- 
ate (Friend), P. , 88. 

Hydroxylamine salts, dissociation of, in 
aqueous solution (Barrett), P., 233. 
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Iminazoles, complex '• (MelduLA and 
Kuxtzen), 1\, 310. 

Imino-compounds, formation and reac- 
tions of (Mitchell and Thorpe), T., 
997, 2261 ; P., 114, 24S ; (Campbell 
and Thok-Pk), T., 1299 ; P., 176. 

Imino-group, formation of a six-mem- 
berea ring by means of the (Thole 
and Thorpe), P., 295. 

Immedial undone, C 13 H 12 N;jS a . 

Incarnatrin, CgjH^Ojo. 

Incarnatyl alcohol, C M H 70 O. 

Indoles, substituted, preparation of, 
from benzoin and secondary aryl- 
amines (Richards), T., 977 ; P., 92. 

Iodine, action of, with ketones (Dawson 
and Wheatley), T., 2048 ; P., 233. 
reaction ufor starch (Harrison), P., 
252. “ 

Iodides, compounds of, with mercuric 
iodide and ether(MAR$ll),T.,2305. 
aliphatic, and silver salts, kinetics 
of the reaction between (Donna N 
and Potts), T., 1882 ; P.,212. 

Ionic equilibrium. See under Electro- 
chemistry. 

Iron, rusting of (Lambert and Thom- 
son), T., 2426 ; P., 290. 
and steel, the action of pure air and 
water on (Friend), P., 179. 

Iron, estimation of carbon in, by direct 
combustion (Hull), P., 91. 

Iron group, metals of the, interaction of 
alkyl halides and (Spencer and Har- 
rison), P-, 118. 

Isomeric change and absorption spectra, 
relation between (Lowry, Desch and 
Southgate), T., 899 ; P., 68 ; 

(Lowry and Southgate), T., 905; 
P., 68. 

Isomerism, dynamic. See under A ffmity, 
chemical. 


K. 

Ketols, action of methyl tert. -butyl ke- 
tone on (Boon), T., 1256 ; P., 94. 
Ketones, reactivity of, towards iodine 
(Dawson and Wheatley), T., 
2048; P.,233. 

unsaturated, action of light on (Stobbe 
and Wilson), T., 1722 ; P., 206. 
Kinetics^ See under Affinity, chemical. 
Krypton, molecular weight of (Watson), 
T,, 833; P., 70. 


L. 

Laureline, C 19 H 21 0 3 N. 
Laurepukine, C lfi H 19 0 3 N, 


Lead silicates in relation to , Ul . t , r .. 
manufacture (Thorpe ‘^ rv 

monds), T., 2282; P., 251. ' : 

Lead, approximate estimation of 
quantities of (Haroourt) T ;n"‘ 
P.,82. _ ’ 

Leptandra, constituents of (p ou ..., 
and Rogerson), T. , IQ 54 . ,7 

218. ‘ - 

Light. See und?r Photochemistry. 

Linase (Armstrong and £y r [?' v 

335. ‘ ' 

Lithium, action of, on organic Iialid*- 
(Spencer and Price), T 35 *; . {>' 
26. ’’ 


M. 


Manganese, volumetric estimation of 
in manganese ores (KrishxayvO 1» 
129. ’ ’ 

M&tairesinol, C^HjgOg. 

Melting-point curves of aromatic rliazo- 
amines (Smith and Watts'!, T f,(p ■ 
P., 45. 

Memorial lecture, Thomsen (Tjiortt 1 
T., 161. 

Mercury, double nitrites of, aid the 
bases of the tctm-alkylatniuoniun. 
series (Ray), P., 172. 

Mercury alloys with silver (Jones), T„ 
336; P., 47. 

with sodium, action of, on methylene 
ethers (Salway), T., 2413: It. 
293. 


Mercuric halides, vapour pressure and 
molecular volumes of (Pm itfAr s =. 
T., 2032 ; P., 207. 
barium, calcium, aiul strontium 
nitrites (Ray), T., 326; P.,7. 

Dimercurammoaium nitrate, decoia- 
position of, by heat (Ray nn-i 
Ghosh), T., 323; P., 6 . 

Mercuricamphor compounds, action ol 
halogens on (Marsh), T., 2410 ;P., 


297. . , 

Mesothorium, chemistry of (Soddy ,1., 
336. . 

Metallic carbonyls, properties of (MOM 
Hirtz, and Cowap), T., <9*:".. 
67. „ T 

hydroxides, amphoteric (wood,, J- 
878 ; P., 94. 

Metals, wet oxidation of (Lamber 
nnil Thomson). T., 2426; * 


290. n 

,f the tiu group, separation ■ 

i.. * -g 

unalgam on (Salway), 

293. 
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e g ..iVnaiitioinorphous sulrstances, 

M of (Evans), T., 2233 ; 

-5 ] . 

- v. of organic substances, Traube’s 
"ni-iljenlar volume method applied 
jo (Atkins), R, 337. 
vii irv. of liquefied gases (Steele and 
' fU^TEit), T., 2607 ; P., 253. 
Molecular complexity; in the liquid 
state, of teivaleut nitrogen com- 
ii v, mis (TrKXERalid Meiiry), T. , 
ifoiO : R, 220. 

.->f amides in various solvents | 
MriJUii'M and Turner), T., ! 
1S05 ; R, 213. 

iu the liquid state, of amines, 
nitriles and amides (Turner and 
.Merry), R, 128. 

retraction. See under Photochemistry, 
symmetry, new method for deter- j 
mining (Cohen and Marshall). 
t. 328; R, 24. 

Molybdenum carbonyl (Monk, Hihtz, 
and <>»w AP), T., 809 ; P., 67. 
Morphological studies of benzene deriv- 
atives (Armstrong), T., 1578; I\, 

139 ; (Colgate and Roiid), T., 1585 ; 

R, 139. 


Nitrogen oxides, in atmospheric air at 
various altitudes (Hayhurst and 
1 RING), T., 80S; R, 92. 
wwioiide ( nitrous wife), solubility 
of (Findlay and Creighton) T 
536 ; R, 44. ‘ ** 

sulphide, new (Burt), r p. 1171 • p 
127. ’ * ■’ 


louisaiion OI the, measnrea 
by the cryoscopic method (Ray and 
Mttkjierjee), P., 173. 

Nitrogen compounds, tervalent, mole- 
cnlar complexity of, in the liquid 
state (Turner and Merry) T 
2069 ; P., 220. h ’ 

stereoisomeric tervalent, a supposed 
(:ase of (Jones .and White) t 
632; p.,57. ’ 

Hon -electrolytes, depression of electrical 
conductivity by (Armstrong and 
Crothehs), p., 299. 
influence of, on enzyme action (Arm. 
strong and Armstrong), P. 
334. 


solubility of potassium sulphate iu 
concentrated aqueous solutions of 
(Fox and Gauge), T., 377 ; P ‘>7 


Morphotropic relations between corre- 
bjv.iuiling compounds 'of silicon and 
'.•srl'uii (J erusalem), T. , 21 90; R, 249. 
Myrticolorin, C^HgjO^SHgO. 


Naphthalenediftzoimines and their be 
renesolphonyl derivatives (Morga 
and Gooden), T., 1702; R, 165. 
Narcisslne, C 16 H ]? 0 4 N. 

.Xmhus pseudon arcimcs, alkaloid fro 
l be bulb of (E wins), T., 2406 ; 29< 

Neon, density and molecular weight < 
IVa i son), T., 810; P., 70. 

Nickel suits, action of nitrites and hypi 
sulphites on (Ball), P., 329. 
'.■irlonyl, interaction of, with carho 
disulphide (Dewar and Jones). T 
1226; R, 137. 

Nickel, detection of, in tlie presence c 
much cobalt (Ball), R, 329. 
Nitnles, molecular complexity of, h 
!, liquid state (Turner am 
>*KRRY), P., 128. 

"Irt-clain, fonnafion of imino 
wrivatives of cvclopentane fron 
iHitciieu and Thorpe), T., 997 

Si S™, P rt“ d, ’K lr0matiC > 

chemical ti,! spectra and 

G emical constitution of (Bajy 
Tics a„d Maksden), T., 57l ; p h.’ 


0. 

Obitnary notices 

Charles Graham, T., 677. 

Tlieo | ih i 1 n s Horne Ifedwood, T., 630. 
Sir Thomas Wardle, T., 681. 
Alexander Forbes Watson, T., 684. 
Opium, new alkaloid from (I)obbie and 
Ul'DEK), 339. 

Optical activity and inversion. See 
under Photochemistry. 

Organic compounds, reactivity of the 
halogens in (Sekter). T *346 • P 
23, 344. 

relation between the crystal structure 
•and the chemical composition, con- 
stitution and configuration of 
(Barlow and Pore), T., 2308* 
P-, 251. 

solubility of, in organic solvents 
(Tyree), T., 1778 ; P., 205. 

Osyris abyssinica, occurrence of osyritrin 
in (Auld), P., 146. 

Osyritrin, C i!7 II. 5fl 0 16 ,3H 2 0. 

Oximes. See Amido-oxinies. 
Oximino-group, configuration of the 
(Muls and Bain), T., 1 366 ; P., 

Oxonium compounds (Boon, McKenzie 
and Reid), P., 95. 

Oxydases (Gortner), T. t 110. 

Oxygen, the union of hydrogen and in 
flame (Dixon), T., 661, 
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Ozone, in atmospheric air, at various 
altitudes (Hay hurst and Pring), : 
T., 868 ; 1*., 92. 

inhibitory effect of, on the interaction 
of hydrogen and. chlorine (Chap- 
man and MacMahon), P., 58. 
homogeneous decomposition of, in the 
presence of oxygen and other gases 
(Chapman and Jones), T., 2463 ; 
r. t 294. 


P. 

Pavine, C2oH r 0 4 N. 

Persulphatea and Persulphnric acid. 

See under Sulphur. 

Phenol derivatives containing a mobile 
intro-group, syntheses with (Meldoi.a 
and Kuntzrn), P., 340. 

Phenols, association of the (Thole), T., 
2596 ; 1\, 328. 

monohydric, oxidation of, with hy- 
drogen peroxide (Henderson and 
Boyd), T., 1659 ; P., 204. 
Phenoxypropanolamines (Boyd), T., 
1791 ; P., 209. 

Phenylethylalkylamines, p - hydroxy-, 
syntheses of (Walpole), T., 941 ; P., 

87. 

Phosphorus p«/itachloride, action of, on 
unsatnrated compounds (Clarke), T., 
890 ; P., 96. 

Photochemical inhibition. See under 
Photochemistry. 

Photochemistry 

Light, action of on unsaturated ke- j 
tones (Stobbe and Wilson), T., ; 
1722; P., 206. 

Molecular refraction of thiocyanates 
and other salts (Dixon and Tay- j 
lor), T., 927 ; P., 90. 

Mutarotation and constitution of sugar ■ 
anilides (Irvine and McNicoll), 
T., 1449 ; P., 195. 

Optical activity, effect of contiguous j 
unsatnrated groups on (Edmixson ' 
and HiLDlTCH), T., 223 ; P., 10 ; j 
(III ld itch), T., 1091; P., 95, ! 
141. ! 

relation of, to position isomerism ! 
(Cohen and Dudley), T., 1732 ; 
P., 209. 

Optical inversion, Walden’s (Mc- 
Kenzie and Humphries), T., 121 ; 
P., 7; (McKenzie and Clough), 
T., 1016, 2564 ; P., 85, 325 ; (Mc- 
Kenzie and Wren), T., 1355 ; P., 
181. 

Optically active compounds, effect 
of solvents on the rotation of 
(Patterson and Stevenson), T., 

, 2110 : P., 236. 


Photochemistry : — 

Optically active compounds, corn*;. 

iug one asymmetric silicon -n!" 
(Challenger and Kippisef p 
755; 65. ' ' ’ J - 

Photochemical inhibition, natuve - 
(Chapman and Mai'MahciV r' 
849 ; P., 93. " 

Refractive power, relative influence 
the ketonic aud ethenoid liukii-«v 
on (Smeduey), T., 1475; p. 
Rotation of optically active compound, 
effect of solvents on (pAriTus'r 
and Stevenson), T., 2110 ; p.' 7)* 
Rotatory power, and chemical coiivti. 
tntion (Pickard and Kpxvmv' 
P., 336. " ’ 1 

of alkaloids and their salts (r^.,. 
and Reynolds), T. s l 
180. “ 
Spectra, absorption, and chemical cm. 
stitution, relation between (B.u v 
Tuck, and MausdenI ')’ 

1494 ; P., 51, 166. 
and isomeric change, relation V. 
tween (Lowry, Desch 
Southgate), T., S99; ^ 

(Lowry and Southgate). T 
905; P., 68. 

and colour of sulphur compound- 
(Purvis, Jones und Taskh 
T., 2287 ; P., 234. 
of aniline and its humolo^j • 
(Purvis), T., 1546 ; P., 194. 
of furan, furfuraldehyde, tliiD[ibeu 
and pyrrole (Purvis), T., 164S ; 
P., 201. 

of the acyl derivatives of ampler 
(Lowry and Southgate), T., 
905 ; P., 68. 

of canrphorcarboxylic add and u> 
derivatives (Lowry, Desch aui 
Southgate), T., 899 ; P., (iS. 
of aromatic diazoamines (Smith nm: 

Watts), T„ 562 ; P., 45. 
of derivatives and isomcrides of 1:2- 
diketo-A 3 -cycIopentpne (Puuvi-. 
P„ 327. 

of diketopyiroliiie t*om|touii'« 
(Purvis), T., 2535 ; P., 297- 
of substituted pyrazines and then 
salts (Tutin and Catox), l, 
2524; P., 245. 

Physico-chemical constants, additive, 

note on the usually adopted nietM 
of calculating (Redgkove), ?■, y 
Position isomerism, relation of, to optic* 
activity (Cohen and Dudley, l, 
1732; P., 209. 

Potassium .chlorate, action of, on J 
centrated sulphuric acid l- ilT : 

P., 124. 
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potassium mercjin-iodide, phenomena 
1 ,'i.sd'Ted when, is dissolved in ether 
and water (Marsh), T m 2297 ; P. 50. 

solubility of, in eoncen- 
trated aqueous solutions of non- 
electrolvtes {Fox and Gauge). T., 
377: P:, 27. 

.ni-riei nates (Pickering), T., 1837 ; 
P. t 17- 

Pottery manufacture, lead silicates in 
Nation to (Thorpe j*nd Simmon nx), 
T.. 22S2 ; P., 254. 

Pratensol, 0 ]; H] 2 0 5 . 

Pratol, t’jjHjaOj. _ 
prunaae, occurrence of, in plants (Arm- 
stuono, Armstrong and Horton), 
I'., 334. 

Prunol, C 3 |H S 0 Oj. 

Pnms scrolina {blade cherry), the con- 
diments of the leaves of (Power and 
Moore), T., 1099 ; P., 124. 
pukatea, alkaloids of the (Aston), T. 

1351; P.,11. 

Pukateine, CjjlIpOjH. 

Pyrazines, substituted, and their salts, 
alttorption spectra of (Tutin and 
Cai-.n), T., 2524 ; P., 245. 

Pyridine derivatives, absorption spectra 
i.f the vauouis of (Purvis), T., 692 ■ 
P..45. 

Q. 

Quercitrin, 

i- Quinoline derivatives (Pyman), T., 
-■'4 ; P.. 21 ; (Pyman and Reynolds), 
1320; P. ,180. 


Racemic aldehydes, attempted resolntic 
uf (Wootton), T., 405 ; P., 43 
■ ouipounds, existence of, in solutic 
(Dunston and Thole), T., 124S 
P.,146. 

Radium, the half-life period of (Gra 
ami Ramsay), T., 185 ; p. f 25. 
iiiia/iation, influence of, on equilibrim 
in a gaseous system (Usher). T. 

1193 ; P. } 20, 133. 

Beictivity. Sec under Affinity, chemica 

Sefrattite power. See under Photc 
diciinstiy. 

Resin Mid * »f Hie Coniferte (Eastei 
fiel» and Bee), T„ 1028; P 7 

Sing onr-earta,, instance of the stubi] 

M-membered, formation of, by mean. 

(Thole au ' 

B “Lw !y,e V nd Hver-water analyses 

forrelatim, 0 f(.Sa EI . TO s), P. ( 110 / 


Botation. See under Photochemistry. 
“!!“ Eddonianw, constituents of 
(Tutin and Clewer), T. 1 
Buthenium carbonyl (Movd'/Hirtz and 
C'owar), T., 809 ; P. 67 
Butin, C„H :M 0 la 3H.O. 


Salts, with a common ion, behaviour of 
w hen dissolved in an organic solvent 
(Philip an d Couutmax). T 1261 • 
1*., 140. ' ' 

constitution of (Pickering), T., 

Salt hydrates, stable, isolation of (Cuw- 

MI-NO), T., 593; P,, 57. 

Sa T 8 2000°. M P V 'oi6 S ’ t3 ' ° f < App ““v), 

Serotrin, cClIj/jb. ’ 

Silicon and carbon, inorphotropic rela. 
tions between corresponding com- 
pounds of {Jerusalem) T 2190 • 

Silicon organic compounds (Chal- 

bEN-cEi; and Krm.vo), T„ 142, 755; 

Silver alloys with memory (Jones) T 
336 ; I 1 ., 47. ' ’ 

Silver salts and aliphatic iodides, kinetics 
of the reaction between (Donnas- 
and Potts), T., 1882 ; P„ 212 
Halogen salts, catalytic action of 
(Sen tek), T., 846 ; P,, 23. 

Sodium alumiuate solutions, constitn. 
tion of (Slai.e), P., 236 
carbonate, stable hydrates of (Cost- 
MIXO), T., 593 ; P., 57. 
alkyl thiosulphates, action of alkalis 
on (Prior and Truss), T 1175 • 
P., 136. h ' 1 ’ 

Sodium-, estimation of (Ball), T 1408 - 
P.,169. ’ 


Sodium alloys with mercury, action of 
on methylene ethers (Salwav), P ’ 
3413 ; P., 293. ’ 

Solid solutions. See Solutions, solid. 
Solids, perfectly miscible, and their solid 
solutions, vapour pressures of (Van- 
stone), T., 429 ; P., 47 . ' 

Solubility, a contribution 'to the theory 
of (Tyrer), T., 1778 ; P„ 205. 
ot gases m water, influence of colloids 
and fine suspensions on the (Findlay 
and Creighton), T., 536 • P 
44. ’ *’ 


relation between, and the physical 
state of the solvent in the absorp- 
tion of carbon dioxide by p-azoxy- 

P he J®tole (Homfray), T., 1669 ; 
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Solubilities, below and above the critical 
temperature (Tykeh), P-> 6 *1 5 “•> 

Solute, volume, of a, in solution (Tyrer), 

T.» 2620, P., 326. . 

Solution, volume of a solute iu (Tyrer), 

T., 2620 ; P., 326. 

■of two salts with a common ion, in an 
organic solvent (Philip and Court- 
man), T., 1261 ; P., HO. 

Solutions, studies of the processes opeia- 
live in (Worley ; Armstrong and 
Worley ; Glover ; Worley and 
Glover), r., 298; (Armstrong 
and Wheeler ; Armstrong and 
Ckotiiers ; Armstrong), 1., 299. 
dilute, changes in volume in the 
formation of (Dawson), T., 1041, 
1896 ; P., 11S, 202. 
solid, vapour pressures of (\ anktone), 

T., 429 ; F., 47. 

Solvents, influence of, on the *otati(m 
of optically active compounds ( at- 
tersos and Stevenson), T., 2110 , 

P., 236. „ . 

organic, solubilities of organic sub- 
stances in (Tyrer), T., 17.8; T., 
205 

Snectra.’ Sec under Photochemistry. 
Stereoisomerism of tervalent nitrogen 
compounds, a supposed case of (Jones 
and White), T., 632 ; F ’.,57. 

Strontium mercuric mtnte (Ka\), a., 

Sugars', effect, of, on solutions of salts 
(Glover), P., 298. , , 

anilides of, constitution and muta- 
rotation of (Irvine and McNicoll), 
T., 1449 ; P., 196. , , 

Sulphinic acids, aromatic, mtermoleralar 
condensation of (HildITCII), T., 2o79 , 

P 294. 

Snlphoxides, hydroxy- aromatic (Gazdar 
and Smiles), T., 2248 ; P., 2o3 - 
Sulphur compounds, colour and absorp- 
tion spectra of (Purvis, Jones and 
Tasker), T. 2287 ; P.,234 
Thionyl chloride, interaction of, with 
phenyl mercaptan (Tasker and 
Joses), P., 234. 

Sulphuric acid, physical properties ol 
mixtures of ether and (Poind), 
P., 341. , , t 

action of potassium chlorate on 
concentrated (Smith), _P., 124. 
Peraulphuric acid, dynamics of the 
decomposition of, and its salts in 
aqueous solution (Green ana 
Masson), T., 2083 ; P.,231. 
Periulphates, influence of, on the esti- 
mation of hydrogen peroxide with 
permanganate (Triend), P., 88. 


Tartramide, the influence of 
substituents on the optical activity 
(Frankland and Twiss), T j'-.i 
P., 5. 

Tautomerism, mechanism of (Tiz^ri, 

P., 125. 

Temperature, critical. See under Critic! 
Tephrosia purpurea, glucoskk f ro .V, 
(Clarke anft Ranerjef.), T. f jvp. 
P.,213. 

Terpenes, chemistry of (Henderson and 
Sutherland), T., 1616; j»03; 

(Henderson and PollockI T 
1620; P.203. 

synthesis of the (Perkin), T., 2129' 
P., 97, 249 ; (Luff and Vmm 
T., 2147 ; P., 249. 

Tetra-alkylammoninm series, bases of 
the, double nitrites of mercury and 
(Ray), 172. 

Thioamides (Russell), T., 953; [’, 
89. 

Thiocarbamides, action of hydrogen di- 
oxide on (Barnett), T. , 63. 
Thiocyanates and other salts, molecular 
refraction of (Dixon and Taylor;.!, 
927 ; P-, 90. 

Thionyl chloride. See undeT Sulphur. 
Tin group, separation of metals of tk 
(Caves), P., 176. , 

Triazo-group, the (Forster ami 
Muller), T., 126, 1056 ; P., 4, 112; 
(Forster aud Judd), T., 254 ; P., i!i: 
(Forstf.r aud Newman), T m 1 360, 
2570; P.,197, 322. 

Trifolianol, C, 21 H 3fi 0 4 . 

Trifojin and woTrifolin, C^H-nO,,. 
Trifolitin, C 16 H 10 O G . 

Trifolium iucamatum, constituents ol 
the flowers of (Rogerson), T.. 1001 ; 
P., 112. , , 

Trifolium pratensc [clour) flowers, tfc 
constituents of (Power and &ilwad. 
T., 231; P., 20. 

Tyroainase, new variety of (Gop.tsi!; , 

T., 112. 


U. 

Unsaturated compounds, J 

bromine to (SunBOP.oroH 

Thomas), T„ 715, 2«°> 

action of phosphorus pcotadte* « 
(CLARK*). f , 890 i P-, 9«. 
containing the tert-bu yr o . 

(Boos and Wilsos),T.,W‘ 
208. 
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IT* saturated groups, contiguous, effect 
„„ optical activity (Emiixkox 
' HudiiCH), T., 223; P, 10; 
iiiu-wiO, T., 1091 ; P., 95, 141. 
lOenium-Y, adsorption of, by barium 
(Debut), T., 195 ; P, 0. 


V. 

f aaour presBures, of two perfectly niisei- 
■*, , and their solid solutions 
.VtxsToXKt, T„ 429 ; P., 47. 

Telocity of addition, hydration and re- 
action- Poo nadcr Affinity, chemical. 
Te reatercl, ii-li,, 1 - 1 . 

Violaqnercitrin, CnH 30 O 15 ,3H 2 O. 

Viacosity. in relation to the measurement 
,,( tie rate of reaction (Duxstan), 
I’., 125. 

t „ relation of, with other consti- 
tutive properties (Hilditch and 
UrssiAx), P, 341. 

and association (Thole), T. , 2596 ; P. , 

328. 

.f amides (Di'Sstax and Mussell), 
T„ 1M3 ; P, 201. 

„f -alt solutions ( ArrLEBEY), T. , 2000 ; 

!'., 215. 

Volume, changes in, in the formation of 
dilute solutions (Dawson), T., 1041 ; 
116; T., 1896 ; P., 202. 

Volumes, atomic, of elements before 
e l after combination (Pbideauk), 
T.. 1032 ; I’., 207. 

Volume method, Traube’s, applied to 
! i'icaiy mixtures of organic substances 
Atkins), P„ 337. 


W. 

Walden inversion, experiments on tbe 
(McKenzie and Humphries), T., 
121; P.,7; (McKenzie and Clough)! 
T. 1016,2564; P.,85,325; (McKenzie 
and When), T., 1355 ; P., isi. 
Water 


Biver water analyses, the correla- 
tion of rock and (Shelton), p,, 


Water of crystallisation, action of, on 
calcium carbide (Masson), T., 851 ; 

Weights, molecular, determination of, 
by the Landsberger-Sakurai boiling- 
point method (Turner), T., isf- 
P 1 Sul } 


X. 

Xanlhens, fonnation of (Pope and 
Howard), T., 78, 972 ; P., 88 . 
Xanthocarthaminic acid, C 2s H., 4 0 12 . 
Xanthoninm salts, structure "of (Hewitt 
and Tiiole), I\, 225. 

Xenon, molecular weight of (Watson), 

T., 888; P., 70. 


Y. 

Yeast cells, the role of diffusion in 
fermentation by (Slator and Sand), 
T., 922; P., 85; (Brown), p., 
80 . 




FORMULA INDEX. 


s' - f>!lo'ivin f ' index of organic compounds of known empirical formula is arranged 
!! ' to Richter’s system (sec Lexihon tier Kohlenstoff- Ferbindungen), 

;^„ nollt3 are given in the order C, H, 0, N, Cl, Hr, I, F, S, P, aud 1 he 
....iii-Ur alphabetically, 
r;' .-* compounds are arranged 

groups according to the number of carbon atoms (thus Cj group, 

according to the number of other elements besides carbon contained in 
ii,. Iconic (thus 5 IV indicates that the molecule contains hvc carbon atoms and 

■n ntli’-r elements). 

Tbirdh* according to the nature of the elements present in the molecule (given in 

i. aitor. 1 order). 

I'.-’jrtWy- according to the number of atoms of each single element (except carbon) 
Lent in the molecule. 


Simple metallic salts of acids are indexed under the respective acids. 

ile salts of bases (for example, hydrochlorides, platinichloridcs, and picratos), 
fcii iWrilwd for tlie purpose of further identifying the base, are indexed under 

t iaiter. 

Ci Group. 

Jlahane, synthesis of (Bone and Coward), T., 1219 ; P., 146. 

Carbon monoxide, effect of temperature on tlie dissociation equilibrium of 
llnun and Wheeler), T., 2178 ; P., 220. 

Carbon dioxide, absorption of, by ^-azoxyphenetole, relation between 
Vlubility and the physical state of the solvent in the (Homfjuy), T., 1669 : 
]\. 197. 

I'ji'boii monosulphide, Dcnigers, non-existence of (Dunn), P., 116. 


1 II 

[M Hydrocyanic acid, combination of, with keten (Dkakix and Wiismobe). 
T., 1966 ; 1\, 216 ; new sensitive test for (Mom), P., 115. 

[N; Tclraiutrometlianc, preparation of (Chattaway), T., 2099 ; P., 164. 


1 III 


iCl JI c t li y 1 e n e c h 1 o r o a mi ii e 


(Cross, He van, and 


Tliiocarbamide, oxidation of (Barnett), T., 63. 


Bacon 


T., 2404 ; 


i IV 

Aniinoiminomethanesulphinic acid (Barnett), T., 64. 


C 2 Group. 

Keten, some reactions of, and its combination with hydrocyanic acid 
jl -FAKix and Wimmore), T., 1968 ; 1\. 216; polymerisation of (Chick and 
«! | .smork; j t„ 1978 ; P.,217. 

p\Nn , ' a >--4'! l ^ e g22 Preparation of (Forster and New* 
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formula index. 


C.,HN,Br. Triazoethylene dibromidc (Fo*n*R and Newman-;, T, 

” P 3^2 

C..H,ON 4 "Tria/.omethylcarbimidc (Forster and Muli.ee), T„ 1081 ; p 
*112 

C H ON, Substance, from triazomethylcarbimide and water (Forsteu 3e ; 
Muller), T., 1064. ....... . 

C.H-O Br Bromoacetic acid, interaction of and its sodium salt, with 
salts in aqueous solution (Sektf.r), T„ 346 , P., 23. 

CqHjNsCI Triazoethyl chloride (Fohsiuk and NeIvmax , T, 2o,5 ; 1>„ *, 
CHNBr Triazoethyl bromide (Forster ami Newman), T., 257(5 ; t\, ^ 
ruVi Triazoethyl iodide (Forster and Newman), T., 2577 ; P. 322. 
C 2 H 5 ON 5 Triazomethyl carbamide (Forster and Muller), T., 

P 113 

C-.HfiOjS Methyl sulphate, complete mcthylation by (SIeldola), 1>, 230 

c 3 Group. 

C H 0 Malonic aeid, detennination of, by potassium permanganate (Camei 
J and McEwas), P, Ui. 

S III 

CHON Bistriazoinnlonainide (Foustek and Muller), T., l-.S : 11, 1, 
rVn’Br a-Bromopropionic acid, interaction of, and its sodium alt, a)v. 
C,Hi silvet salts in° aqueous solo tion (Sektf.u), T„ 346 ; F„ 23. 

C H A Cl Glycerol e-m onoch lor oh y dr in, preparation oUtylclliers of lh-vi. 
and Malle)', T„ 17S8 : P. 208. 

C.i Group. 

run Maleic anhydride, rate of hydration of (Rivitt and Sumvnu T. 
Cl 1677 ; P., 20o!“ction of Grignard reagents on (Puitn.E and Anurt. 1, K 
P. 199. 

C.H.O Fn ran, absorption spectrum of (Pvnvis), T„ 1648; P., 201. 

C H 0 c»doBntan-l:3-dionc, preparation and properties of (Chick an in 
4 more), T., 1984 ; P., 217. , 

CiH 4 0 3 Succinic anhydride, rate of hydration of (ItlVElT ami Simula 

C.H.S ' Thiophen, absorption spectrum of (Frui ts), T., 164S ; P., , 201. 

C H N Pyrrole, absorption spectrum of (Prr.v,.), T„ 1648; P. 201. 

C_H,0 ; Arctic anhydride, rate of hydration of (Hivm and bum ' •• 

C,H s 0 4 Succinic acid, sodium salts of (Marshall and Bain), T., 

PH 0 Ethyl ether, physical properties of mixtures of, and sub ^ . 
4 (Pound), P., 341; ’compounds of! with mercuric halides and lialog* 

(Marsh), T., 2305. .f-ut- 

Trimethylearbinol, crycosopic. ebnllioscopic and association 

(Aikiss), P., 342. 

C.H.N Br. Dibromo-4(or 5 )-methylglyoxaline, and its silur * 

T., 1820; P.,212. T 131: I’- 

CrHaOA MethyltriaaomalenrcacidllonsTEitandM ^ 

G.H.JJBr Bromo-4(or fi)-iiiethylglyoxaline, and its sa . 

P„ 212. 
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4 111-5 III 


u n d« afl-Dibromobutyric acid, action of bases on, and its esters (James), 
C ' T.‘ 1565; P-. 20L 

r H Q.N.- llethyltriazomalonamide (Forster and Muller), T., 133 ; I\, 4. 
rVn*BP tt-Bromobatyric acid, interaction of, and its sodium salt, with 
^ -iiWr salts in aqueous solution {S enter), T., 346 ; P., 23. 

un u Tartramidc, the influence of various substituents on the optical 
^ rtivlty of (Fbaa'KLAND and Twiss), T., 154 ; P. 5. 
rKN S AHytthioearbamide, oxidation of (Barnett), T., 65. 
r H ON- fl-'friazoethyl ether (Forster and Newman), T., 2579 ; 322. 

/u AN Substance from triazomethylcarbimide and ammonia (Forster and 

c *mWr., 1066 - 

4 IV 

"HO NS Allyl derivative of aminoiminomethanesalphinic acid (-f-H*0) 

'B.ir.vett), T., 65. 


C s Group. 

w rKc/oPentane, formation of imino-derivatives of, from open-chain mono- 
jiitrihs (Mitchell and Thorns), T„ 997 ; P., 114, 

5 II 

U 0„ Fuvfuraldehyde, absorption spectrum of (Purvis), T., 1648; I 1 ,, 201. 
Ho" Citraconic and itacoiiic anhydrides, rate of hydration of (Rivett 
t„d SnicwiCK), T., 1677 ; P., 200. 

HN Pvridine, absorption spectra of the vapours of, and its derivatives 

j’nivjs), T., 692. 

HO Methyl succinic anhydride, rate of hydration of (Rivett and 
Wwutck), T., 1677 ; P., 200. 

IH.O^ /-Methoxysuccinic anhydride (Purdie and Young), T., 1531. 

: H.O.. Mletlioxysucuiinc acid, silver salt of (Purdie and Neave), T., 1518. 

; H.N l: 4 -DimethyIglyoxaline, and its salts (Hyman), T,, 1821 ; P., 212. 

; :* i.)iniethy lgloxaline, and its salts (Pvma.v), T., 1623 ; P., 212. 

)HJ $-Amino-4-ethy lgloxalino, identity of, with base from ergot (Barger 
anil Dale), T., 2592 ; P., 327. 

7H,;N Piperidine, absorption spectrum of the vapour of (Purvis), T., 705. 

5 III 

C-H.OjN a-Acetoxyacrylonitrile (Df.ak in aDd Wilsmore), T., 1969: ?.. 

210 . 

:.H«0;CL AMethoxysuccinyl chloride (Purdie and Young), T,, 1530. 

! H ,N ; BPj ’2:5-Dibromo-l:4-dimethylg]yoxaliiie (Pyman), T., 1831. 

)H4Br Allyl bromoacetate (Clarke), T., 428. 

';H : 0 4 N ;i Ethyltriazomalonic acid (Forster and Muller), T., 133 ; P.. 4. 
J ; H 7 NoBr 2 (or 5)-B romo-l:4-dimethylglyoxaline, and its salts (Py.man), 
T.. 1828; P.,212. 

P 2i^ r ° m0 ^ oxaline, and its salts (Pyman), T., 1829; 

3.0-jBPo Methyl «0.dibromobutyrate (James), T.. 1572. 

S-0 3 N 4 Tetrahydrouric acid, synthesis of (F kanklaxd), T., 1316 ; P., 171. 
Butyryl- and wbutyryl-formamide. synthesis of (Barger and 
tas), T., 291; P.,2. 

H'fnj 1 ^thyltriazomalonamide (Forster and Muller), T., 134 ; P., 4 . 
HHr ^^ ox J succiuaiD i c acid (Purdie and Young), T.. 1532. 

’ 4 “ r “ Bromoac tin (Alperx and Weizmann), P., 345. 
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5 in— 6 iv 


formula index. 


CH ON- /-Methoxysuccindiamide (Purdie and Weave), T., 1519. 

C*H Vn" Substance, from triazomethylearbimide and water (Forster ,,j 
‘ ‘MlLBR), T„ 1063. 


c 6 Group. 

C H Benzene separation of cyclohexane from mixtures containing (Pati ersiv 
6 and Fleck), T„ 1773 ; P., 207. . . . 

r u cucfoHexane, its separation from, and estimation in, mixtures containing 
6 benzene (Pattersox and Fleck), T., 1773 ; P., 207. i 

6 II 

CH O Phenol, freezing-point curve for mixtures of camphor and (Wool and 
* Scott), T„ 1573 ; P-, 194. . 

C H.O , Resorcinol, condensation of benzaldehyde with (Porn and How.u ;I . 
T., 78; condensation of anisaldehyde with (Pope and Howakd), T., 97J ; 
P 88 

C H-O4 Anhydride of a's-tetrahydrofuran*2:5-dicarboxylic ac i il (L f, Sveii: 
“ W Haas), T., 183. 

CHS Phenyl mercaptan, interaction of, with thionyl chloride (T.vsm ^ 
6 Jones), P., 234. 

(j a H,N Aniline, absorption spectra of (Puuvis), T., 1546 ; P., 194 ; colorimetric 
measurement of hydrolysis of salts of (Tizaud), T., 2490 ; P.» 225. 
o-Picoline, absorption spectrum of the vapour of (Purvis), T., 700. 

CH Ot Methyl in ale ate, action of Grignard reagents on (Purdie and Astir , 
6 T., 1537; P.,199. . 

CHO r cw-Tetrahydrofuran-2:5*dicar boxy lie acid, ammonium salt of h 

Sueur aud Haas), T., 183. , v , t km 

rf-Dim ethoxy succinic anhydride (1 fruie and \oung), 1., lo33. 

C f H ft 0 7 Citric acid, potassium cupric salts of (Pickering), T., 1837 ; It. 

C H 10 Ob Methyl hydrogen J-methoxysuccinate (Purdie and Youxi.\ 1 . 
1531. 

CsH,..0 Methyl fcrf.-butyl ketone, action of, on ketols (B oon), T., 1256 ;lV.d 
C.H^O.. rf-Fruotose, acetoue derivatives of (Irvine and Garrett), T., li.. 
F., 143. 

6 III 

C b H 3 0,N, s-Trinitrobenzene, additive compounds of, with arylanimts .Sit 
borough and Beard), T., 773 ; P., 7i. p 

C fi H O»N, Tetranitroaniline (Flurpcheim and oimon), r., 81. 

C,H«03N,.. Tristriazoiue thy 1 fancy an urate (Forster and Miller,, , 

C(H 8 0jN 6 Ethyl oa-bis triazoace to acetate (Forster and Newman), T„ 1Stl 
r H O n' if-Dimethoxvs ucciny 1 chloride (PuRME and \OUNG), T., '-tL_ 

CTO? Methyl o-triazoincthylacetoacetate (FoESTEUandbEWMAV. T. 
CjHsOjci’ Methyl a-chloromethylacetoacetate (Forster and 

C 0 H,fo 2 Br "n Butyl bromoacctate (Clarke), T., 423. 

(erf-Butyl bromoacctate (Clarkr), T., 428. ftl( . 

CH.ANb Semicar bazone-semiearbazido of acetoacet 

and Wilsmokk), T., 1991 ; P., 217. 


CbH O JsS 2:3-5-, 2:4:5-, and 3:4:5-Tri-iodobenzenesulphonic acid, mu, 

salts of (Boyle), T., 217 ; P.,4. . m( ,tallic salts 

C'HiOXS 2:4- and 3:5-Di-iodobenzenesulphonic acid, 

“ (Botle), T., 216 ; P., 4. 
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formula index. 


7 1-7 III 


C 7 Group. 

C:H r r’ C 2of ation of <CoHEN > Daws0!, > B “™ a ' -*• Wocmanszv), 

7 II 

C:H + Nj ; 1 riazobenzonitrile (Forster and Judd), T., 262 . 

C-H.0 lleiizaldehyde, condensation of resorcinol with (Pope and Howard!, 

CAS B««yl mercaptan, reactions of (Sotthe and Forster), T„ 1195; 
C : H:,N Bcnzylamine, absorption spectrum of (Purvis), T., 1352. 

Metbylaniliue, absorption spectrum of (Purvis) T. 1553 

. ai)J w-Tolaidine, absorption spectra of (Purvis) T 1551 
'Sift tm ° ; °p“ n >"*“* Bith absorption spectra 

2:l'“ d -fi-Lutidine, absorption spectra of the vapours of (Purvis) T. 702 

abfydcPenteneacetonitrile (IIardinu and Haworth) T. 491. 
^ Hl 'f^491 , ; f 'P.^61. IlteneaCe ^ iC ac * d ’ and its silver salt (Harding and Haworth), 

yWentylideneaeeticacid, audits silver salt (Harding and Haworth), T„ 
m° ne ' 2 ' C4rb0XyIic acid Perkin and AVatson), 

W &CK C ‘ ti{ “ id (+ W ‘°>' »»0 its * awr -1. (Harding 
C:H ^.,^!^!V C ti0n ° f “ r ° mitic nmi,ies on (Chattawav and 

Wi MethyH.methoxysnccinate(PuRDiEandKEm;l T 1517 . p 

acuon of ..-.guard reagents on (Pukdie and Anur), T. , 1537 ; P. 199 ’ ®’ 

hyd, ' 0gcn d * dlme f hoxysuccinate (Pukdie and Young), 

7 III 

^"^sEd^HEVEaDUfj^T’.^loog^ lr0d ' me ‘ ho *7 *1 uinoned iazidc (Meldola 

CHON !'^‘ r ° S f” Cylaldehyde ’ sodium salt (CLAvroN), T„ 1406 
C H ’r 0N k T and S F» “Hoximc (Forsi er and Judd), T„ 257 ; 

^ H l y !^ 1,O ^‘' : ^ dr ^'EEinN a , D T. S ,'l204Vp.^ L 132^ A ^ 456; P., 58; 

Pr0dUCt0f of (Meldola and Rever- 

" H V292; h p”22? ar ' bai “ lde ’ actio “ ef chlorine on (Chattawav and Chaney), 
i002! CyaUO ^ pro P alle ' 1 - c ‘*r bo *ylate (Mitchell and 

aankn 8 ' dibl '° mol> ' ltyrate < J A MES )> T - 3672. 
cioV Ethv i‘i.°. r0a0etOa r tin ' AU ' EKN a,,i Webhaxs), P„ 345. 
l-Hi O.Bp 1 Brom tZ1,zc,maloilatc (Forster and Muller), T., 136 ; P 4 
!«. omoci/cfopentaneacetic acid (Harding and Haworth), T., 

trite ^ B*«} C *T. b i .V*y > 4 , ' 3?ticall 3 r “ ,TOr ««• 


xevn. 


1] , AWVU , X,, 4, 

■ j enato7»bntyronitrile (Davis), T., 951; P., 90 . 
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7 III 8 II 


FORMULA INDEX. 


C'HjiO.Ni Ethyl a-triazomethylacetoacetate, (Forster and Neya-m.an , 7 

1864 ; P. , 197. 

C 7 H,,0 2 N Ethyl K-allylglycine (Alters and Weizkann), P., 345. 
CjHijO.N, Semicarbazone of homolaivulie acid (Campbell and Tik, We 
T., 1315. , _ 

C,H 13 NS Thioa cetyl piperidine (Russell), T., 954. 

C ; HuON 2 Acetenylpiperidyloxime (Russell), T., 955, 

7 IV 

C;H,0N.C1 ( 2:4:6-Tri ch! or ophenyltrichlorocarb amide (Chaiiaviay aid 
Chaney), T., 299. 

CjHjONXls 2:4:6-Trichlorophenyldiehlorocarbaraide (Chattaway a n J 
Chaney), T., 298. 

C-HaONaClj y-Chlorophenyltrichlorocarbaraide(CHATTAWAYandCiusn 
T., 295. 

2:4-Dichlorophenyl-s-dichlorocavbamide (Chattaavay and Chaney). T. 
297, 

2:4.Dichlorophcuyl-<K-diclilorocavbamide (Chattaway and Chaney, 

T. , 296. 

2:4:6-Trichlorophenylmonochloiocarbamide (Chattaway au ,-. 

Chaney), T., 297. 

C ; H,,0NX1 3 p-Chlorophenyldichlorocarbamide (Chattaway and Chaney , 
T., 295. 

2:4.DichloToplienylmonochlorocarbamide (Chattaavay and Chaney 

T., 295. 

2:4:6*Trichloroplienyl carbamide (Chattaway and Chaney), T,, 29S, 
C,H,0 3 I 3 S Methyl 2:3:5-, 2:4:5-, and 3:4:5-tri-iodobenzcnesulphoni e 
(Doyle), T. , 218 ; lb, 4. 

C-H 6 0N 3 C1, jsChlorophenylchlorocarbamide (Chattaway and Chaney, 
T., 294. 

C 7 H t O-I"S Methyl 2:4-, 2:5-, 3:4-, and :j:5-di-iodobenzenesulplionaie 
(Boyle), T., 216, 220 ; P., 4. 

C t H;0 3 N 3 S MethaneRnlphonyl-p-phenylenediazoimi.de (M organ, P 1cKAi.11 
' and Micklethavaii), T., 62. 

C,H 6 0<N = S Methanesulphonyl-y-nitroaniline (Morgan, Pickaki, an 
Micklethavait), T., 61. 

CjH m 0cN 2 S Methane snlphonyl-p-phcnylenediamineandits hydroditoid, 
(Morgan-, Pickard, and Micklethavait), T,, 61. 


C 8 Group. 

CgHX- Phthalic anhydride, rate of hydration of (Rivett and Sioc'ntt), 
T., 1677 : P., 200. 

C 8 H s 0,. Anisaldehyde, condensation of, with resorcinol (Port: and Hon«i> 
T* 972 ; P., 88. 

C„H s 0 3 4-M e thoxy-2:6*tol u qu in 0 n e (Lurr, Perkin, and Robinson), 1„ h«< 


P. 132. 

C s HjX 3 4-Methoxy-2:5-toluquinol (Luff, Perkin, and Robinson), T„ US- 
C 8 H 13 N Ethylaniline, absorption spectrum of (Purvis), T.^ 1551. 

- Dimethylaniline, absorption spectrum of (Purvis), T., 1551. 

«-3-, and TO-2.Xylidinc, absorption spectra of (Purvis), T., 1552. 
2:4:6-Tiimethylpyridine, absorption spectrum of the vapour ol ,ri . >■ 
T., 704. . 

C,H, s 0c d-l-Metbyl.i,'.cy*hexone-3.carbo S ylic acid (Perkin), 

H-, d-, and /-1-M ethyl-A r V-i/efr>hexene-3-carboxyllc acids, and 

of the first (Perkin), T., 2138, 2140, 2142. 
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formula 1XDEX. 


8 II— 8 III 


CH 0. MIethy]cyc&hexan-2-one.3-carboxvi;r a „;4 

sucIWatsos), T., 1765 ; P., 137. y acid (Gabdxrr, Perkin, 

and iM-Methy lc/rtdohe xan-3-onc-4-carhoYvl,'„ ' j ,« 

3 ’„d Watson), T„ 1767 ; P„ 137. yhc Peekin', 

! -M ^ til vkyrioh e i a n-4-o n e-3-ca r b o x y 1 ic acid fiiu.,., „ 

Watson), T., 1769; P„ 137. HxArdurr, Peekin', and 

C H 0. Pewtane-aflS-tricarboxylic acid (Hove and Perkin) P ,j s 
a tan e-o36-tncarboxy lie acid (Hope and Peekin') p i;," 

tH «* heXan - 2 -°'- 3 - Carb0 ^ li ' ac ’ d Peekin', and 

ji«^fi^ heXa "- 3 - 0l ' 4 - Carb0 ^ ,i ' acids (Gardner, Peekin', 

!-lh'thykyr/i>hexan-4-oI-3-tarbosylie ae id D 

AVatsox),!., 1770; P.,137. (Gardner, Perkin, and 

C.H11O4 Acid, from oxidation of carpaine (Barger), X. 471 
C.HitN Coniine, absorption spectra of (Purvis), T.' 1035 ; P. n 3 


8 III 

'« : tf M ° r °' S ' PkthliC lcid * of (Crosslbv and Wren), 

C ' H Sr!tk initl ' 0 " 4 ’ acetyl3mino ' 8 ' lriaz0I>hei101 (tow* and Km- 
CiH-OjN* 2:3:5-Trinitro-4-acetyl-aTniuophenoI raetallii' snlte j u 

tion spectrum of (Meldola and Kuntzen), T., 444 • p 58 tS ° f ’ ^ absor P- 

CH f. N i40 lriaZOaOCt ° PheUOne ’ a ' ,J itS derivatives Voider alld JWllee)) 
C.K:0.N ;1 Plienyltriazoaectic acid (Forster and MOller) T 133- p a 

C.HOjCl ».UhIoro-o.hydroxyacetophanono(TuriN-) T ’ * 
C.H : 0,N 3.N]tro.7-raethylsalicy]aldehyde (Clayton) T 1405 
.,-Xitro.d.methylsalicylaldeliyde (Clayton), X., 1406 , ’ 
f!§ “' v Tri » z »*Allacatophenono (Barger and Etvixs), T., 2260 
r C Hnf ^“-^-^.Vl-Hcyiic acid (Clayton), T. 1402. 

Paenyliniinoacetamide (Forster and MOller) T i 40 
ftnN Tnacoacetophenoneoxirac (Forster and Mulle^T Hi 
CHOlf 3 ° Jlmi! " f6 ' n,tro '4->>'ntl>yl S alieyIaldeliyde (Clayton) T 1 406 
Phenyltriazometliyicarbamide (Forster and Mvller), 1065 ; 

C.HAN «,-Amino.p.hydroNyaoetophe„one,bydriodideof(T B T,N) T -> 520 

«WA.. [Jrt) pe»teneaeetie acid (Haro, no and nJo^, C; 
CiH fi ; F. A “^-dihydroxyacetophenone, and it, salts, (Tutu), T„ 
-•.W^dihydroNyacetophenone, Hydriodidc of (Tctix), T„ 2520 ; 
•H,0 4 N .i-Sitro-2-ethoxybenxaldehyde (Clayton) T 9100 
^ : «“l;i? a 24 a 8 Cetal,heIlone > hydrochloride of (Bargee and Eivins), T„ 

f ier an d MfiLLEK*), 0 ™. ^^^•^•thyleariwnida and sodium carbonate 

C H (f ^*1^’ en 3 r ^ et hy!aniine, hydrochloride of (Barger 

c}'niacetate^^md*(CRoss^^Y t ^ 4 ^ 1 ^^ be ^ a, ^g 0 . n p , “faction of ethyl 
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8 III— 9 II 


FORMULA INDEX. 


C,H„O.N Ethyl l-eyanoeyefobutaneT-earboxylate, preparation of 
(Campbell and Thorpe), T., 2421. 

3:4-Dihydroxy-0-phenylethylamine, preparation of, and its hydrabronH, 
(Bargee and Ewins), T., 2257 ; P., 248. 

CjHiaOaNs Ethyl fl-iinino-a-eyanovalerate (Campbell and Thorpe', I 
1308. 

C.H P O..Br. 3 : 4 -Dibromo-l-methylcycZohexane- 3 -carboxy lie acid (Luff and 
Perkin), T„ 2152. 

C„H,, 0 ,N. 4-Amino-2:4-diraethyl.A 2 -tetrahydro-6.^yridone-3-carboxvl 

amide, and its silver and barium salts (Chick and Wilsmore), T., K 43 . 

P., 217. 

C,H,ABr 4 .Bromo-l-methylcyc*hexanc- 3 -carboxylic acid (Lutr ln j 
Perkin), T., 2153. 

c H,,0 3 Ns Ethyl a-triazoethylacetoaeetate (Forster and Newman), T 
i365 • P., 197. 

C s Hi,0 4 Nj Ethyl methyltriazoraalonatc (Forster and Muller), T., 13 j ; 
P„ 4. 

CpHnOsNj Semiearbazone of ethyl «-triazomethylacetoacctate (For,. 
ster and Newman), T., 1365. 

8 IV 

C.H,0N,K Substance, from p-triazobonzaldehydc and potassium cymid- 
(Forster and Judo), T., 260. 

C.H-O 1 I 3 S Ethyl 2:3:5-, 2 : 4 : 5 -, and 3:4:5-tri-iodobenzenesulphonat! 
(Boyle), T., 217 ; P., 4. 

C.H 0 IoS Ethyl 2 : 1 -, 2:5-, 3 : 4 -, and 3:5-di-iodobenzenesul|ihoim, 
(Boyle), T„ 216, 220 ; P., 4. 


ltd 


G# Group. 

CJi ei/cfoGeraniolenc, synthesis of (Crossley and Gillino), T„ 

P., 252. 

9 II 

C,H (l O, Triketohydrindene hydrate (Rthemann), T., 1446, 2025; 1 
23 fi. 

C-HN Quinoline, absorption spectra of (Purvis), T., 1035 ; P., 113 : /,-bv«ln>:iy 
azo-derivatives of (Fox), T., 1337 ; P-, 177. 

C,H0 a-Hydrindone, preparation of (Mitchell and Thorpe), T,, 22 74. 

C^HgOj Coumarinic acid, constitution ol (Clayton), T., 2102, P,^2j0. 

C,H,N 2 3 -Amino quinoline, and its salts (Mills and Watson), 'I 716 ; I- 

C,H B Ci 4 ojSry-Tetrachloro-a-phenylpropaue (Clarke), T., 898; lb, 9». 

CiHsBr Cinnamyl bromide (Clarke), T., 428. 

C,H 10 O 2 4:5- and 5:6- Diraetlfylsalicylaldehyde .(Clayton), T„ H01. 

C,H,»0, o-Hydroxy-a-phenylpropionic acid, optically active, the .n,- 
conversion of, and its silveT salt (McKenzie and Clough), . 

conversion of, into «-chloro-a-phenylpropionic acid (McKeszil anil U( 

T., 2564 ; P., 325. . . , • „ 

o-Ilydroxy-B-phenylpropionic acids, optically active, intercom • 
(McKenzie and Wren), T., 1355 ; P., 181. 
d- and i-fl-Hydroxy-fl-phenylpropionic acid (McKenzie and 
T,, 123. 

6 : 6 -Dimethylsalicylie acid (Clayton), T., 1405. , ... A . [, 

Methyl 7-mandelate, optically active glycols from (McKenzie and 
473 ; P., 54. 
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KORMrU INDEX. 


9 12 — 9 III 


and its hydroc, ‘ Mc “ d «•>■* 
product ' rith acetakl,liyde ’ 

CHjN Uesidine, absorption spectrum of(Poitvis), 1 1552. 
Ulethyi-A^ej/etofiexene-S-acetonitrile (H ardinc and Hiwobth) T 49', 
c H ;i 0e t it e t. h y , -A--,ry c ;oh e x e n e- S-a c e 1 1 e acid (HABMXit tn4 lUwoBTn’l, 


ivl A'-ryrfopenteneacctate (Harping and Haworth) T 193 


T. 

«L)3t ( ! «,' tSrS" 11 o-thlljadicai'boAylatfi, and its 

CH .,0' A-SoMttoic acid, and its derivatives (HARDixcaml Weizmann! t 

J99 ; P., 24. 

CB w 0 5 Ethyl ?-methoxysuccinate (Purfue and Neave), T., 1518. 
ai.DijH'opiontn (Alprrx and Weizmaxx), P., 345. ’ ' 

xnA fl-Fructosemonoacetone (Irvine and Garrett), T., 1283; 

C.H r BP 3-Bromo-l :l:3-t ri m e t li y Ici/efoh 0 xan e (Crossley and Giuixol T 

' ' h ’ 

CK .Q H:3*Trimethy]«/cfohcxan-3-ol (Crossljjy .and Gillino) T, 2220 ■ 

i\, 252 . > •> > 

CH.O, A-Souoie acid condensation [products of, will, glycine, aU n j„ e , lD( | 
iruciue (Hopwood and Weizxiann), P., 69. 

Cil>0; fl-Hydroxy-rt-nonoic acid (Harping and Weizmanx), T., 303. 

9 III 

C H,0,N : 3:6- and 6:8-Dinit rocouinarin (Clayton), T., 1397, 

C.H;0 : No i»:8-]Jinitroumbel lifer one (Clayton), T., 1401. 

C.HOvM 3- N i t ro u m b e 1 1 i fe r 0 n e (Clayton), T., 1401. 

C,H..0CI^ aa0-Trichloro-0-phenylj>ropionyl chloride (Clarke), T., 893- 

CB.O'N.. 6:8-Dinitrocoumarinic acid (Ci.aytox), T. 1407. 
WN^-IIydroxyqainoUne, and its sulphate (Miliband W atson), T,, 753 ; 

j HyilroxyqninoIine, metallic salts of (Fox), T., 1119; p. 134, 

C ch 1 0 r o-0-p heuylpropionyl chloride (Clarke) T,, 892; 

CB;0J 8-Aminoconmarin (Clayton), T., 1352. 

S'jWi “ a 0'Tnchloro-£-phenylpropioiiic acid (Clarke), T., 894 ; P. 9fi. 
rwn PI ; efl y Itriazoni11 ^^ acid (Forster and Muller), T., 134; P. } 
rwn w ^ blor °- 3:4 - di M™xycinnamic acid (Clarke), T., 897 ; P., V 
rKw !) ^ T ltl ' 0C H 0Umarini c acid, silver salt (Clayton), T., 2106. 

CBVri acid (Clayton), T., 1408. 

CBOOI ;; c ' hi "“- s - ai >‘i»i>?'iiiio]ine (Mills and Watson), T., 764; P. 56 
I, Wt?“ C ‘ ° r0 ‘“’ pIlenylpl ' OI ' io ”y l chloride (McKosziEand Clough), 

Ci!n» ^‘rf-m-tolyUcctonitfilojCAROEEaiidEmi’S), T., 2256. 

cVoV sVn!”! u °' 4:5 ' iimeth y ls *'’ c y Ialdeh y d MCbAYT o x), t„ ho7. 

[ V, *| 40: ; 6 ' D,,,ltro - S:5 ' dimetll yls»licylic acid (+ SH 2 0 ) (Clayton), 
^.W-lmitrM.acetyiamiHoaoisoi, (Maldola and Konton). 

^ pdljdfoiy.yt-tolylaeetoiiitrile (Baroeb and Ewins), T 2256 



9 III— 9 IV 


FORMULA INDEX. 


C«)H 0 OoN syn-Ethylidenesalicylamide (Hicks), T., 1034 : P., 92, 
2.MethyM:3-dihydrobenzoxazine*l-one (Hicks), T., 1032; p. gj 
GjHjOjNg Phenyltrinzomalonamide (Forster and Muller), T p/j-p 
ejBMSL d- and 7-a-Chloro-a-phenylpropionic acid (McKevzh' 
C£ough), T., 1021. 

w-Chloro-o-methoxyacetophenone (Tutis), T., 2503 ; P. } 244. 

C 9 H 9 O s Br Benzyl bromoacetate (Clarke), T., 428. 

C 9 H 9 0 3 N Mai onanilic acid, preparation of (Chattaway and (W 
T.,. 939. , 

C 9 H 9 0 4 N 3-Nitro-4:5- and 5:6-dimetliylsalicylaldehyde fCi*Tmv\ 
1405. 

C 9 H io ON« Tr iazoacetophenonesemicarbazone (Forster and Mi- 
T. . 141. *'* L LRFR , 


CgHnOoN Methyl a-i!yano-A 1 -cycZopenteneacetate (Harding and 
T."490. 


Ifnroiirii 


«-Amino-jMiiethoxyacetophenone, salts of (Tdtik), T,, 2509 
CJUnOfo 2:5-Dinitrodimethyl-p -toluidine (Morgan and Civrrov -r 
2650; P., 323. J ‘ 10 \» L 

2:6-Dinitrodimethyl-p-toluidine (Morgan and Clayton) t 
P., 323. ’ ' - b2: 

CsHnOsN. 2:6-Dinitrodimethyl-^-anisidine (Meldola), P,, 232. 
CjHuO^N, Guanidine salt of 2:3.-5-t vini tro-4.aeetyl aminophcnnl nit,., , 
and KrarzKi), T„ 152. ‘ “ IU 

C,H U NS i\’-M eth y lth iodi phony lam ine, mercnri-iodido of (Bapattt . . 

Smiles), T., 985. ‘ «• 

C 9 HuON y*Hy dr oxy phony le thy lmethylamine, and its hydroelilori 1- 
picrate, oxalate and picronolate (Walpole), T., 945 ; P., 88. 
4-Hydroxy-i8-M-talyletliylamine, and its salts (Bakger and Eiviv r 
2257; P.,248. ’ 

c s ,h, 3 o s n b - a mino-/3'-phenoxy/sopropyl alcohol, and its salts (Burin t 
1791 ; P„ 209. 

3:4-Dihydroxyphenylethylmothylamiue, and its salts (Pyjian), T. T,i 
4:5-Dimetlioxy-o-toluidine (Luff, Perkin, and Robinson), T., 1134; 
CgHj-iO^N Ethyl cyanoisobutyrylacctatc, and its silver salt (CuiPBhi H 
Thorpe), T., 1311. 

C 9 H 14 0.,No Ethyl 0-imino*a-cyanowobutylacetate (Campbell and T juijut' 
T., 1311. 


C 9 H 15 0C1 Aa-Xonenoyl chloride (Harding and Wkizmanx), T., 302. 
C fl H n OoBr Ethyl l-bromorj/cfopentaneacetate (Harding and HtwuEB' 
T., 493. 


C 9 Hi 5 0 s N Amide of a-thujadicarboxylic acid, and its ammonium 
(Thomson), T., 1512. 

C 9 Hi 5 0 4 N-i Ethyl ethyltriazomalonate (Forster and Muller), T„ 153 

P., 4. 

C 9 H 16 0oBp. 2 a/3-Dibromo-n-nonoic acid (Harding and Weizmaxn), T., 8W. 
C 9 H;i-, 0 ijNfi Semicarbazone of etliyl a-triazoethylacetoacetate (Foeth 
and Newman), T., 1366. 

C 9 H iT ON a«.N onenoamide (Harding and Weizmann), T., 302. 


9 IV 

C 9 H 6 0 3 NC1o 2:4:6-Trichloromalonanilic acid (Chattaway and 
T., 343. 

C 9 H 6 0 3 NBr ; 2:4:6-Tribromomalonanilic acid (Chattaway and 
T., 345. n0 

C p H 7 0 3 NC1 2 2:4-DichloromalonaniHc acid (Chattaway and Mason), 
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FORMULA INDEX. 


9 IV— 10 II 


C.H : 0 ;;NBiv 2:4-Dibromomalonanilic acid (Chattawat and JIasonI 
T., 344. ■ n 

CH.0 NC1 p-Chloromalonilic acid (Chattaw ay and Mason) T. 341 
C.H.O jVBr p-Bromomalonanilic acid (Chattaway and Mason*) T 344 
C.H ..OCIBr n-Bromo-M-nonoyl chloride (Hopwood and WBiziuiir),’p., 69. 

Cjo Group. 

CH. Naphthalene absorption spoctram of (Homer and Pcsvis) T o S0 . 

i’..5; the Fncdel-Cmfts reaction applied to (Homed), T., 1141 ; p ,, " SU • 
C : H: l:4-Dihydronaphthalene, absorption spectrum of (Leona;;: T., 1246 ■ 

C H f 1 slfl - ! P TC 1 43 h y d r ° n B 11 ^ h ^ 1 ° “ e ’ ahsorption spechtim of (Leonard), 
C:H ik I TX”” 9 *' fl0m thym#1 (lteXDI!l!sos flnJ SlTHEELAXn), T„ 
i T^ D p , m ne ' n “ W metl ’°' 1 0f r "' cparation °» (Perkin and 1 V.ui.aoh), 
-''.A^’./M^Ienthadiene (Perkin), T., 2147. 

and /-A 5;8l9 ,-OT-Menthadiene (Pf.rkix), T., 2139 2142. 

•t-C at ves Irene (sylvestmic), synthesis of, and its dihydrochloride (Perkin), P., 

; H, 1 :1 -I) i m e th y 1-3-e t h ylcyc/oh c x e rt e (CROsstsyand Gillino), T 222“> 
iiihydrocnmphcno, preparation of (Henderson ami Pouock), T., 1621 ;"p 

Hikilrobomylonc, preparation of (Henderson and Pouock), T., 1621 ; P 

10 II 

H,0. Mellophauic acid Ikm^lXiS-A-MrwAnrtk «M), constitution „f 
Ham ford and Simonses), T., 1908 ; P., 206. J wnsuronon of 

^'1. constitution of (Bamford 

: ^),t’ K 171 , 8 hthyle "' !diaZOimille ' t "'° isomerides (Moboax and God- 
Hethyltriinesic acid, and its silver salt (Simonsen), T„ 1914 ; P., 

HO / 1 p H 11 ° 2 "r C a a " ° 1 ‘ ‘ d " ( MnrHE '-baDd Thorpe), T., 2270. 
M^i-e-Phenyl-fl-methylglycidic acid, sodium salt (Wootton), T., 409 ; 

J ! - ^tliyl-l-hydrindone (Mitchei.i. and Thorpe), T 2275 
i'iiK; p',m. ,p,1,1C afld ’ of (Like, Perkin, and Robikson), T„ 

m°: $!',”*;* ^:r o, !r oue (Hex “ «-»-)■ t„ m**. 

H4 S.5., h0Xyacetatc (McKesz.e and Wren), T„ 484. 

■si-Tiim.th y- 3 -niethoxyphenylpropionicacid(SALWAT) T '>117 
SO JZrt/tZ 1 ' 1 *’ 17 *' (BAHCEK£ “* d E '™>. I -2258 

1138; P., 133 , ' ’ P rfl P 3ra l' 10 n Ot (Litre, Perkin, and Robinson), T., 

u and laid L aw>, r., sis. 

! “t«of,:I'„ 1 4a„d KEAD) < ^ T° q 2 1 ! 1 9H 0 ; 1 R f ■»« Wf «,), racemic, r-eso- 

**»'•* vK tet ” hTdr<N, * il " >U "^ 8,1(1 their hydrochlorides ([’OPE and 
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10 II— 10 III 


FORMULA INDEX, 


CjoHuO Me thy Ipropyl phenol (Henderson and Boyd), T., 1689. 
r V 0, f.aB-Dihydroxy-a-phenylisebutane (McKenzie and When), T,. iw 
3:5 'Viethylquinol (Henderson and Boyd), T., 1665. 

C 10H14O3 2:4:5-Trimethoxy tolnene-(LuFF, Perkin, and Robinson), T., h«; . 
P„ 133. 

C h u 0 4 TetiahydroEy(crf..bntylbenzene (Henderson and Boyd), t. 
1665. 

Tetrahydroxycymene (Henderson and Boyd), T., 1663. 

C, 0 H u N 2 Nicotine, absorption spectra of (Purvis), T., 1035 ; P., 113, 

CioHisN" Diethylaniline, absorption spectrum of (Purvis), T., 1551. 
a-l-Mi-thyl-A 2 -ei/etohexene-3-propio nit rile (Harding and Hawobtii), t„ 
•196. 

Ci,,H,»0 Camphor, vapour pressure of (Vasstone) T., 429 ; P 47 ; absoiym,, 
spectra of the aryl-derivatives of (Lowry and SotrrHOATE). T„ 905; P., «s ; 
freezino.point curve for mixtures of, and phenol (Wood and Scott), T., i;;j ; 
P., 19-f; mercury compounds of, action of halogens on (Marsh), T., 2110 ; p., 
297. 

Tanaoetone (S-lhujone), and its derivatives (Thomson), T., 1502 ; P , 177. 

C H lfi 0 2 a-l-Methyl-A“-cs:cf0)iexene-3-propionic acid (Harding am) h i- 
“ WORTH), T., 497. 

Ethyl iM-methyl-A'-cyrfohexene-3-earboxylato (Perkin), P., 97. 

Ethyl l-methyl-A 4 -eyrfohcxena-3-carboxylate (Pep.kin), T. , 2140, 

Ethyl dl; d; and M-methyl-AVyr(ohexene-3-carboxylate (Perkin), T„ 
2139,2140, 2143. 

C.H..O, Ethvl dl- and rf-inethylf!/efohexan-3-one-4-earboxylates (Gab. 

1 ner, Perkin, and Watson), T., 1767. 

C H -0, Camphoric acid, Kouippa's synthesis of (Blanc and Thorpe), T., S3.; : 
p S3 ■ synthesis of (Komita), P., 328 ; mono-aryl esters of (Kmnssos 11 ; 
Hii.ditch), T., 224 ; action of the Grignard reagent on esters of (Suib.ua. 
T., 1289 ; P., 141. 

j'soC amphoric acid, action of the Grignard reagent on esters of (Siiib.ua), L 
1239; P., 141. , . . . . 

Lactone of a-methyl-rhydroxyiwpropyladipie acid, rn- and I, 

(Perkin), T., 2144. 

C„,H„0 Borneol, vapour pressure of (Vasstone), T., 429 ; 1 ., 4(. 

A s -p-Meuthcnol(8), new method of preparation of (Perkin and WALLAca , T, 
1427 ; P., 194. 

rfb A 4 - w-Me n t h en ol(8) (Perkin), T., 2147. 

dl; (!-, and ;.A 5 -m-Menthenol(8) (Perkin), T., 2139, 2141, 2143. 

d-Dihydrocarvestrenol (Perkin), P., 97. 
c H,A Ethyl l-methylci/efohexan-4-ol-3-carboxylate (Gardner, Feekis. 
and Watson), T., 1770. 

C,«H„Bf 3-Bromo-l:l-dimethyl-3-ethylc//dohexane(CEOSSLEYamlGiLUt 

T 2222. 

CioH^O l:l-Dimethyl-3-cthylosrrfohexan-3-ol (Crossley and Giliyng* 

Ci Q h1o 2 Menthane-2:5-diol (Henderson and Sutherland), T„ IMS: f 
203. v 

C.nHj.0, yS-Dime t ho xy-de-di me thy Ibex an e-8t-diol (Purbif, and T'"-' 1 - 
‘ T., 1534 ; P., 198. 

10111 j run 

Cl H.O.N Substance, from triketohydrindene and hydrogen e) 41 " f 

mans), T. 2029 ; P„ 235. a , nv i pm ,i«nr 

C H.O.Cls «B-Dichloro-3:4-diehloromethylenedioxyfl-pho . 1 

chloride (Clarke), T„ 896 ; P.. 96. 

2032 



formula index. 


10 III 


C.H.0.C1 «-Chioro-3:4.carbonyldioxy cinnamic acid (Clarke), T., 897; 

1 ’., 96 . ’’ ’ 

C HO BP- Dibromosco pole tin (Moore), T., 2229. 

w"^ ! M" b#nTldi0Xy ' frph#l,ylpr#p i®' , i« acid 

C K O.N. 3:6-Dinitro-7-methyIcoumarin (Clayton |, T , 1393 
C H*n"bp 4-Bromonaphthylene-l.diazo-2.iimne (Morgan and Godden) 
T.. 1718 . ‘ h 

C H ON 2 -Cy an o-l-hy drin done (Mitchell and Tiiorpf.), T., 2277 . 

C HAN S-Xitro-T-nlethylcoumarin (Clayton), T., 1397. ’ 
'■Nitni- 7 -inetdiylcoumarin (Clayton), T. , 1406. 

C H.ON.j Qiiinoline-3-oarboxyamide (Mills and Watson), T., 745 ; p., 56. 
C H.NI 4 -Iodo-o-naphthylamine (Morgan and Godden), T., 1717 . 

C H,0 N Benzoyl-laotonitrile (Davis), T., 950 ; P., 89. 
t, A in in oi-mc thy Icon mar in (Clayton), T., 1352. 

C H.OjCl; Methyl oaB-trichloro-B-phenylpropionate (Clarke) T 895- 

" i>„9ti. 

C HON Substance, from guanidine and trikctohydrindene (IUtiemann) T 

' 2023 ; P. , 235. “ 


C H.O-N Methyl ether of 5-nitroconniaric acid, 

' l, 2108, 


silver salt of (Clayton), 


Methyl ether of 5-nitrocoumarinic add, and silver salt (Clayton), T. 2107. 
C H.N.;Bp 4.Bromo-l:2-naphthylenediamine (Morgak and Godden) T 
1710 . h ■’ 


C. HiANj “‘IPO i n i t ro-2-hy dr oxy-a-l-di in ethyl styrene, and its sodium 
silt (Clayton), T., 1407. 

C;.H„0,N 4:5.Dimethoxy-o-toluonitrile (Li fe, Perkin, and Robinson), T., 
1135; P.,132. 


Pin no] betaine of ^dibydroxy.2 ; m e thy|.3:4.dihydroi»< 1 aiiiolininm 
hydroxide (ana + H 2 0 ami l±H a O) (Pymax), T., 276. 

C:oH u O,N s Ethyl pkenyltriaxoaeetate (Forster and Muller), T. 138- 
r., 4. * ’ 


CicH;i0 s N Malono-o- and ^-toluidic acid, preparation of (Chattwviy and 
Olmsted), T., 940. v * 

6:7-Dihydroxy-l-keto-2-methyltetrahy dro/soquinol ine(l , YMAx), T., 271- 
C:(,H u 0 3 CI a-Chloro-op-dimethoxyacetopkenone (Tutin) T. 2512 • P 
‘244. * y ’’ ’ *’ 


ii-Chloro-wd/i-diinethoxyacetophenone (Tutin), T., 2510; P., 244. 
CmHjaN^Fe^ T e t r a iq e t h y 1 ferrocyanide, derivatives of (Hartley), T. , 1066, 

11 “.V, 1 ;™ e 4 h ^ !- exe»e-3- a c e ti c acid (Harding and 
BthyUcyano-A'-cycfopenteneacetate (Harding and Haworth), T., 489 ; 
^ L ^ 490 7 a n ‘C/yr/ope nfenepropiouate (Harding and Haworth), 
3 e-Diethyl-p-benroquinone oiime (Henderson and Boyd), T., 1664. 
and pi crate (/ym Aif}) 275 * * ^ ^ r “iEioliiie, and its hydrochloride 

Cl 6 H lhRLE),^ ^1790°; ^ 08 ° x J‘ a ' 0 ' and p-tolyloxypropane (Boyd and 
“ ^drlhfoH He Isa l °w 5 T ™ ^ 1 e “ e d i 0 - y P h e n y 1 e t h y 1 a na i ° and its 

" 2424, B 8,10 ‘^-n/cfobutylformylacetate (Campbell and Thorpe), T.. 
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10 111—10 IV 


FORMULA INDEX. 


C Hi O N 0-5-Hydroxy*3-methoxyphenylpropionamide (SalavavI, X 
111 2417. 

6:7-Dihydroxy-2-methyl-3:4-dihydrorOTqninolinium hydroxide, it . 

chloride, picrate, and sodium salt (Pyman), T-, 276. 

C,«H u O.N. Ethyl fl-imino-a-cyano-S-cytfobntylpropionate (Casipiiu 
and Thorpe), T., 2424. 

C, H.O.N, Ethyl d-iinino-a-cyanoglutarate, constitution of (Cami*be u an.t 
Thorpe), T., 1299 ; P„ 176. 

Ethyl hydrogen R-imino-u'-cyano-aa-dimethylglutarate (Camhuei.l and 
Thorpe), T., 1811. * 

C..H..ON »-H vdroxyphen vie thylethylamine, and its oxalate, hydrochloride 
and picronolate (IVai.pole), T., 948 ; P., 88. 

CmH 1s 0. 2 N 3:4-D ihydroxy phenyl ethyle thy 1 amine, and its hydrodiloii.l* 

(Pyman), T., 274. 

Camphorimide, ,V-alkyl and aryl derivalivcs of (Wootton), T., 415. 
i-Camphorimide, preparation of, and its derivatives (Evans), T., 223 ;, 
P., 251. 

C ln H lfl ON a a-, and fl- Camphorqninouehydrazone (Foster and Zimmeku). 
T., 2165 ; P., 245. 

C,jH, e O a S;, CamphoHS-thiosnlphonic acid, and its sodium salt (IIilhii. h), 
T., 1098; P.,96. 

C u ie 0 4 S Camphor-jB-snlphonio acid, mono-aryl esters of (Emussos »1 
illLDITCH), T„ 228. 

d- and l- Camphot-fl-snlphonic acid, d- and Apavine and metallic salts of, 
rotatory power of (Pope and Gidson). 1., 2211 ; P., 250. 
rf- and l- Oamphor-T-sulphonic acid, ammonium salts of (Pope and Heak 
T., 990. 

C |(i H r 0N Dimethylethylcjefohexanoneoxime (Crossley and Gilling, 
T„ 534. 

C w H„0jN o-Camphoramic acid, alkyl and aryl derivatives of (Wouitus, 
T., 413. 

C u H„ON 3 -Ethoxy-l:ldimethyl-A s - fJ/ rfohexcnyUdene-5-propionitfil- 
(Crossley and G11.UXC), T., 534. 


10 IV 

C„,H,07N.Cr 2 Naphthalene-2:7-bisdiazonium dichromate (Morgan and 
Micklethwait), T., 2558 ; P., 293. 

CmHsNiCLPt Naphthalene-2:7-bisdiazonium platinichloride (Mokas 
and Micklethwait), T., 2558 ; P., 293. 

CioHsNXlsAu Naphthalene-2:7-bisdiazonium aurichloride (MORCASaoi 
MICKLETHWAIT), T., 2558 ; P., 293. 

CioH,ON 2 C1 2-Chloroquinoliue-8-carboxylamide (Mills and Watsos), i, 
754 • P. 56. 

C, .HAILS.’ Naphthalene-2:7-bisdiazoninm sulphate (+JEtOH)(Moicis 
and Micklethwait), T., 2558 ; ‘293. 

C U-oOnNAg Silver derivative of a-cyano-^cycfobutylformyUcetic 

(Campbell and Thorpe), T., 2421. 

C M Hu0 2 NBr d-Camphorbromoimide (Evans), T., 2238. 

CwHuO.NI d-Camphoriodoimide (Evans), T„ 2239. 

C;«H 14 O.NNa d-Camphorsodioimide (Evans), T., 2211. . 

C 10 H, s O 4 BrS d-Bromocamphorsulphonic acid, d- and /-narcoiin. ■ 

(Perkin and Robi.ssOaV), P., 131. . _ of 

rf/- and Z-a-Bromocamphor-7r-Bulpbonic acid, tf/-, f 'P a ' jnP - 

(Pope and Cibson), T., 2209. 
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FORMULA INDEX. 


II II— 11 III 


C u Group. 

a fl PiT'eronylideneacetone, isomerides, action of light on (Stobbe and 

C "&oAT-. H 22 ; P., 206. 

r u 0 6*Carboxy-8:4-dimethoxyphenylglyoxylic acid, synthesis of, 

* distillation of its silver salt (Harping and Weizmann), T., 1129 ; P., 130. 
g 0 - ti.Dimethyl-O'tolylglyoxylic acid (Harding and Weizmann), 

T., 112 S. 

u n rtlivl f-a-hydroxy-a-phenylnropionate (McKenzie and Ci.ough), 
: T.%69; 'P.,325. # 

s ' nimetboxy-o-methylacetophenone (Harding and Weizmann), T., 

U2S ; P.,130. 

' H 0* 0 - 3 : 5 -DimethoxyphenyIpropionic acid (Salway), T. ( 2417. 

* n'n Camphorcarboxylie acid, absorption spectra of, and its derivatives 
iLoWr, Desch, and Southgate), T., 899 ; P., 68. 

, g 0- fithyl a-acetylglutaconate (Simonsen), T., 1914. 

^Vshvl ««fopentan-l-one-2:5-dicarboxylate (Mitchell and Thorpe), 
V.' 1003. 

- H O- aa-Diacetoacetin (Alpkrn and Wf.izmann), P., 345. 

V d-toMenthtmecarboxylic acid (Gardner, Perkin, and Watson}, 
* ;1 T./1770. 

C H|.0 4 Methyl hydrogen campliorate (Eiiminson and Hilditch), T., 225. 

Diaiethyla-tliujadicarboxylate (Thomson), T., 1513; P., 178. 

C H>,0i- d-woMentholcarboxylic acid (Gardner, Perkin, and Watson), 
" f.,'1771. 

C KvOj Propyl /-methoxysuccinate (Pgrdie and Neave), T., 1518. 

C "h’.0 s Ethyl fl-hydroxy-n-nonoate (Harding and Weizmann), T., 303. 


11 III 

C..H : 0*N a 3 : 5 : 8 -Tr ini tro-6:7-dim ethyl con mar in (Clayton), T., 1399. 

C;;H«0jNo 3:6-Dinitro-4:7-dimethylcoumarin (Clayton), T,, 1398. 

.’:?-I)initro-6:7-diraethylcoumarin (Clayton), T., 1399. 

C n H ; ,0N 2-Cyano-3-raethoxyindene (Mitchell and Thorpe). T., 2278. 
C^H.,0 4 N 6-Kitro-4:7-dimethylcoumarin (Clayton), T., 1398. 
S-.\itrO'5:6-dimethylcoumarin (Clayton), T., 1405. 
7>’itro-6:7-dimethylconmarin (Clayton), T., 1398. 
:> T itro-6:7-dimethylcoumarin (Clayton), T., 1405. 

; 3-Acetylaminoijninoline (Mills and Watson), T., 753 ; P., 56. 
jjiHi .O^Nfi Trikctohydrindene disemicarbazone (Rdhemann), T.,1448. 
/ii-Nitrobenzoylisobiityronitrilc (Davis), T., 951. 
6-Amino'4:7-dimethylcoumarin (Clayton), T., 1352. 
J-Aiuino-6:7-dimethylcoumarin (Clayton), T., 1353. 
benzoyloxyisobutyronitriie (Davis), T., 951 ; P.,90. 

-;:H it 0 3 N Methyl ether of methyl 5-nitrocoumarate (Clayton), T., 2108. 
Methyl ether of methyl 5-nitrocoimarinate (Clayton), T., 2107. 
htlivl ether of 5-nitrocoumaric acid, and silver salt (Clayton), T., 2109. 
Ethyl ether of 5-nitrocoumari nic acid, and silver salt (Clayton), T., 2107. 
Oxime of 6-carboxy-3:4-dimethoxyphenylglyoxy lie acid 
1 Harding and Weizmann), T., 1130 

^::Hr>0>N 2 5:8-Diamino-6:7-dimethy lcoumariu (Clayton), T., 1354. 

■H|0N 3 ^2-M e th y 1-1-h y d v in do n e semicarbazone (Mitchell and Thorpe), 

C »Hi, 0 3 N Pbenolbetaine of 6:7-dihydroxy-2-ethyl-3:4-dihydroiso- 

't'nnolinimn hydroxide (Pyman), T., 280. 
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11 III— 11 IV 


FORMULA IXDEX 


CnH^OjN 7 (or 6)-Hydroiy-l-keto.6(or7)-inetliosy-2-methyltctra|, v ,i 

tsoquinoline, and its sodium salt (Pyman), T., 271. • r ° 

6:7-Dihydroxy-l-kfito-2-ethyltetrahydroisyqui noline (Pyman), p -r 

C n H„0 4 N j8-3-Me t ho xy-4:5.methylenedioxy phenyl propio nam i'da K 3- 

ivay), T., 1211. ' 

CnHuO.N, Ethyl fl-imino-a-cyano-l-carboxy-d-ci/cfcbutyl-l.], ro ,.j 
a- and /9-forms of (Campbell and Thorpe), T., 2422. ' a 

C„H 10 ON Cyanocarono (Clarke and Lapworth), T., 11. 

Substance, from p-toluidine and acetaldehyde, a- and ;! forms .],, yr4 
White}, T., 643; absorption spectra of (Purvis), T.', 646. 

C u H|iON. Camphane-oxy triazine (Foster and Zimmerli), T., 217it. 
C„H t ., 0 2 N Acctyl-p-hydroxyphenylethylmethylamine (Walpoifi t 
943. ' ’ ” 

CnHuO-N A cetyl derivative of 4:5-dimcthoxy-r)-toluidine (Luff .. 

” and Robinson), T., 1135; P., 132. ’ 

/8-3:5-Dimethoxyphonylpropionamide (Salway), T., 2417. 
0:7-Dihydroxy-2-ethyl-3:4-dihydro£s<>qinnoliniutn hydroxide, its chin*, 
ide and picrate (Pyman), T., 280. 

C„H„0,N. 5-N i t ro-2-ac e ty lam i no-dim et by 1-p-tolui dine (Morgan 

Clayton), T., 2650; P., 323. 

C„H, B 0 a N 2 a-Formylcamphorquinoncliydrazone (Foster and Zn nlEmi 
T., 2168. 

Pilocarpine, constitution of (Pyman), T., 1814; P., 211. 

Cj/Hi-ON- 2-Acetyl-2:5-diaminodimethyl-p-toluidine (Morgan and Cut. 
ton), T„ 2651; P., 323. 

CuHi, 0 2 N 3:4-Dihvdroxy phony le thy Ipropyl amine, and its hydrochhiib 
(Pyman), T., 275. 

Camphorcarboxyamide (Glover and Lowry), P., 162. 
d-Camphormethylimide, preparation of (Evans), T., 2239. 

Substance, from action of sodium hydroxide on cyanocarono (Clause aul 
Lapwoeth), T., 15. 

C„H 17 0.N s Camphorquinone a- and 3-semicarbazone (Foustfu and 
Zimmrrli), T., 2173 ; P. 246. 

Ci,H 17 0 4 N F.thyl 2.imino«/c7opentane-l:3-dicarboxylate (MmTiF.it aw 
Thorpe), T,, 1002 ; P., 114. 

C]]Hj S 0 3 S. Camphoryl methyl fl-disulphoxide (Hii.ditoh), T., 16S*; 
P., 96. 

C n H, s 0 4 S Methyl camphor-fl-snlphonate (Ebminson and IIiLDmtL, t. 
226. 

C u H.j)0 4 No d-Camphor-p-nitrohenzylimide (Evans), T. 2241. 

C„H..0 4 N a-Amino-ii-nonoylglyciue (Hopwood and Wf.izmaxx), P., 10. 


11 IV 

C„H m 0 3 NC1j Ethyl 2 : 4 :6 - trichloromalonanilate (Ciiattawav aw 
Mason), T., 343. 

CnHwOaNBr, Ethyl 2:4:6-tribromomalonanilate (Chattaway and . 

T.,345. j u, 

CiiHnOjNCL Ethyl 2:4-dichloromalonanilate (Chattaway and i >■ ■ ■ 
T. 342.” 

C„H n 6 3 NBp» Ethyl 2:4-dibromomalonanilate (Chattaway and -Was’' 
T 344. 

Ci.HnOsNBr. Methyl aS-dibroma-S-nitro^-mcthoxy-fl-phenylpropi™ 3 - 

(Clayton), T., 2110. 
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formula index 


11 IV -12 III 

C H O SCI Ethyl p-ch loro malonanil ate (Chaihwav , , „ 

311. ' Arr, "A' and JUsox), T 

C J ANBP Ethyl p-bromomalonanilate (Chattaavw , „ 

Ml. ' 1TA "*" and JUsox), T., 

C H 0 NCI / (or 6)-Hydroiy.g for 

;!iiin>linium chloride (Pymax), T., 278 0 x 1 a e, t hy 1 . : i : i . , j , ; ,y d r o M,. . 
c H 0 NI 7 (or 6)-Hydrojry-6 for' 

y.i rue I iu in m iodide (Pvuax), t. m iox y-2-methy]-:J;4.djiiyd roiM . 

C H;0.NBr Camphotearboxybromoamide (Glove,. „ 1 r 

C H-.O.NC13:J-Dihydroiy./9.ph en y u th v! tri i *, L Mld Low “ Y ), r„ 163. 

H.i i;.;ra and Eivixs), T., 2258. ’ ‘“ V r,m “hyl»miBoniain chloride 

CK - 0SBr “■ B *~»«»ylglycine (Horwoou and 69 

C12 Group, 

ijngWMm,, Maa m , 

C..H.0, llydroxydiacety I dim ethoxy benzene ,iw 

| 2065; P.,223. "'/oenzene (Tctin and Catos), T., 

! ' ai'thyltfimesic aeid\smos?M)“ 1 x' 3: f 9 iJ c . a p bo * yl,lte . couvcrsi t»> of, into 
^1,1“,^^.^ acid (Barger and Ew.xs), 

C..H.0, d-MUnthonedicarboiylie aci.l /c.,, 

**;, T, 1772. 7 * C,J Perkin, and Wu. 

i - «— * *, *. 

vm/ 

-H-iOo Laurie acid, condensation products of win, i • 

Lucim iHopwood and Weizmaxx), P., 69 ’ ^ L'^nic, alanine, and 

il t - *«■ 

, Hiiinim), l’ a , n 25S8. fl0m oxldatlon of tlipheuylene p-disnlphoxide ( + 2H..O) 

T " ,m 

i *%'* «4 Bear’,,), t„ 783 ^ Mtroall,1 “<s and trinitrobenzene (Sup. 
^B^neazobenzenedlazonlnm . WotW « ( „ Ewm . mJ ^ . 

I »d’&M^-^ hyJfi ^«»-2-«<-boxyI.te and nitons 

tit* iCm) - t - »oo. 

nH OS T;“ d Th »We), V, 2273 . 7 1-liydrindron o-2-car boxy late 

<^ms, T„ 135-3. 

'"^tro-beiS-tri methv <Claytox), T., 1399. 

' Xi:r «i6:3.t.i I ^ , Dar - n (CLAYr0 -''' ) ' T *' U00 ' 

miethyleoumariu (Clayton), T hoo 
2ay7 



formula index. 


12 111-12 IV 

C „H ..OJIo 5 (or 8)-Nitro-6:7-dimethoxy-2-mcthj'l-l:2-'iihydrots« lu i| lt ,; il , 
(Pyman), T. t 270. . „ 

C H ON 6-Amino-3:4:7-triinethyUoumarm (Clayton), T., 1351. 
TA“f»o-4:6:7-trimethylo 0 u»,arin (Clayton), T 1353. 

5-Amino-4.6:S-trimethyleoumarin (CuTOS , 1403. 

7 -Amino- 5 : 6 : 8 -trimethylcoumarin (Clayton), 1., 1353. 

Ethyl l-iminohydrindene-2-carboxylate (Mitchf.i.l and Tiior.it . ] 

2271 ; P., 219. 

CHON Methyl ether of ethyl 5-tutioeoumarflte (Claytux , T.. el;. 
‘Ethyl ether of methyl 5-nitrocoumarate (Clayton), T., 2101'. 

Methyl ether of ethyl 6-nitroeoumarinate (Clayton), T., 2101. 
Ethyl ether of methyl .5-nitrocoumarinate (Clayton), T„ 210S. 

C-H ON., 5:7-Diamiuo-4:6:8-trimethylcoumarin (Clayton), T., 1351. 
p 1 'ir“n rj 3.Hethoxy.l:l-diinethyl-A' ! -eycfyhexenylidene. 5 ■ cvanoaceii, 

12 acid (Ckossley and Gillinci), T., 530. 

6:7-Dihydvoxy-l-kcto-2.propyltetvahydroisoqaiiiolinc (Pyman), T.,c;r, 
CHON Cot&rnine, synthesis of, and its aurichloride and picrate (Saiayav, 
12 T./1208 : P., 98, 138. 

MoCotarnine, and its hydrochloride ( + 1JH S 0), picrate and aurichloride (Sh- 
way), T., 1217. 

C„H,,NS Thiobensoylpiperidine (Russell), 1., 955. 

C OoN-i Nitroso- derivatives of ethylidenexylidine (Jones and IVum. 
T., 642. 

C H -ON **nd d-Ethylidenexylidinc (Jones and White), T., 6;!9 : at*;, 
tion spectra of (Pvitvis), T., 647. 

3-Ethoxy-l:l-dimethyl-A :( -cycfohexenylidene-5-acetointrile (I'uasut 

and Cxillino), T., 531. . 

C Hi- 0 2 N Acetyl-F-tnethoxyphenylethylmethylamine (\\ ALi'rji.t . 

12 943 

Ethyl a*cy a n o-l-m e t h y 1- A'-cycfoh e x en e-8-ace t a 1 0 (lUnuiai at 

Haworth), T., 494. 

Methyl n-cyano-a-l-methyl-A'Acydohexene-i-propionate (llAcms, at 

Haworth), T., 496. 

C .-H,-O N Mannoseanilide (Irvine and MoNicoll), 1., 14o3. 

c H „ON., Oxime of ethylidenexylidine (Jones and White), 1., 610. 

C -H .ON, Cyanocaronesemicarhazide (Clarke and Lai'Wouth), T., 11. 
c‘!h!,0,N 2 «• and d Acetyl cam ph orquinonehy dr azone (FonsTE a: 
Zimmkrli), T., 2168. , , , , 

C H ,0,N, Ethyl /J imino-n'-cyanoW-diraethylglutarate, «-and n-, ■' 

of (CAMPEEi.ifand Thorpe), T., 1309 ; I*-, 176. 

2:3:4-Trimetlioxy.(3-phenylpr 0 pio n ylliydrazide, hydrochloride of ..I'A -l 

and Ewins), T., 2260. 

C„H,,0™N rf-Camphorethylimide (Evans), T„ 2240. 

C* H o"S Ethyl camphor-8-sulphonatc (Edmixson and Hild a 
gJjS Ethyl o-eamphoramic acid (Wootton), T„ 413. 

12 IV 

MW TotrachloTothi.diphenylanune (PACE W* 

Trichlorophenazothionium chloride (-i H 2 ) \ 

‘caHAABr. Sub,, .TIC, frum S.i.SSWub.bt, ,'S >" a: 
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FORMULA INDEX. 


12 IV— 13 II 

- «***— ( s™. 

C - H S), (Moma , and 

C H.0.C1.S ;>-ChIorophenol sulphide (GAznttt and SmilfsI t 
c Hms »- a„d p-Chlorophenol sulphoxide T 

C and Ubi tobeiMt ^ 

C h'.0,N;Br 2 Substance, from 2:4- and 2:6-dibromoaniline anA . • , 

.,<a>Bnr.orGH and Beard), T., 782. n me ant * truutrobenzcne 

C .H,NBrS Bromothiodiphenylaraine (Page and Smiles! T ni« 

C-H.ONS Phenazothiomum hydroxide, intramolnrnlar " 18, 

the halides of (Page and Smiles), T, 1112 • p 133 l ar Arrangement 01 

CAW l-Phenyl.l:2:S.benzotriazo|e-5’suluhonin . -j 

and W olff), P., 340. ueuipnonic acid (Schwalbe 

CAWfSs Carbazoledisul phonic acid (Schwalbe and w„ , „ 

C W.C1 Substance, from 0-, and » c h “ d P., 340. 

(Stoboroubh and Beard), T., 781. * 1 ine anc ^ trinitrobenzene 

C.oHjOjNjBr Substance, from o-, m, and fl-bromnaniK*,* j a . . 

(Svi'BOROCGH and Beard), T., 781. * m me and tnmfcrohenzene 

CJANA Aminocarbazoledisulphonic acid (Schwalbe and Wolfe), 

iCAiO.HA Carbazoledisulphonamide (Schwalbe and w... , „ 
c H 0 N-Br ; Methyl ad-dibromo-S-ui tro-2-ethoxE i T 1 ' P - 340 ' 
(Clayton), T., 2110. no - emoxy-d-phcnylpropionate 

C.H .NC!.Fe Ilexamethylferrocyanogcn chloride (Hammy), 1729. 

12 V 

| M ^ T ! e ,V«: hlmdiphenyl » rai "« -ulphoxide (Beaiiy and 
I I a , " Pi “ M#thi0 " i,, “ h ' dr «* !a * ( d- HoO) (Brady and Smiles), 

hydro- 

r H SrafT. C mT dinitr0diphe “ yUrai " 6 su lphoxide (Pace and 

AOACUS p-Chloronitrophenol sulphoxide (Gazdar and Sm.les), T 
^ ^'^-Iphonyl chloride (Schwalbe and Wolff), ’ 
i ^4. T. Fe i729. eIamethylferro °l' ailo Sen sulphate ( + EtOH) (Hart. 

17*" POtaSSiUm fero - 

iH-UHLEY), Tj“l070, ll 1725? O “ P ° tasslura fe™cyanide and methyl sulphate 


, p Cls Group, 

Sin,5U s Substance, from +r d i 

; ■ m bydephenylhydrazone (Forster and Jnnn) 


261 )!) 



13 11-13 111 


FORMULA INDEX. 


C 13 H ia 0j 2:4-Dihydroxybenzhydrol, and its potassium salt (Pop r . ls ; 

cJ'Tj’DimeLiioxy-l-methylnaphthaUno (Luff, Perkk, and 

CiH X EthylV-methyi-l-hydrindoBu-a-carboiylat* (Huron « 

C H^^Methjrl methyltrimesate (Simonses), T., 1915. 

c'°h!!o! Uiethylupocampholidc (Shibata), 11, 1J4-. 

c‘ 3 H”oi n-Piopyl hydrogen camphorate (Edmijsos and Hii.dit. b , T. 

Diethyl a-thujadicarboxylate (Thomson), T„ 1514 ; P,, 1,8. 

13 111 

C H 8 0S Thioxanthone, new syntheses of (Davis and Smiles), T., 1298; P„ 
CiaH^OeS^ ^11 yuUox y t hi o x a n t h o n e f + lH.,0) (Davis and Smiles). T„ 

C . ON, ^^-Triazobenzylidene-yi-amino phenol (Fount* and Jn»( T., 

^ 260 * ^ 28 

r H OS Dinhenylmethane o-sul phoxide, intramolecular rearrange®®, 
Cl,H r(B,LmT?ra/d SMILES), p., 174. . 

r H O N Substance, from o- and p-aminobenzoie acid and trimtiekw® 
Cls ('&EOVOH and Beard), T., 786. 

C : .H O,Ni Ethyl „.o.dicyano.0-phenylpropionate(M: , TOHEU,andTHor.ri 
T 2275 

CnHuO* Substance, from - and ,-anUidine and trinitroben/o,e (S:;. 

hydriodide, mercuri-iodide of (ll.tr, n:;r 

C y? u S„ Immedial-indone, constitution of (1 RANK), T., 10M; P., lit 
C U H 0 N Substance, from triaminotoluene and tnmtrobenzcnc <Sn**r« 
13 and 6 Beard), T., 787. . . n , n 

CHON oBenzoyloxyiiohexonitrile (Dams), 1., 951 , P., 8.. 

7ol Semicarbazone of ethyl l-hydrindone^aroosy... 
C,S Mm-HELt and Thorpe), T„ 2274. 

C,)H„0 4 N 3 Ethyl phenyl triazomalouate (Porster and Hours , 

C /'ON Ethyl ether of ethyl 5-nitrocoumarinate (CunuN), T. Sfc 

CHON Ethyl 4.cyaiio-2-heto-4-earhethoxytetrahydro pyrrol 

C,3H r°* Pinnate (cdnttLL and Thorpe), T„ 1414. 

C r H,-Odl-, Acetyl derivative of camphane-oxytrianue lion* - 
ZIMMM.U), T g, ^ 7 x ' y l;1Jime t ll yl.as.ep*hexenyl i denc-5-eya | io><.;": 
“ acid (Ckossley and’ctUNG), T„ 531. . 

Ethyl 3-hydroxy.l:l-diinethyl*A 3 -cycf0hexenylideue-o.c) 

S its silver salt iCuosstEV and Gillixo), T., Hi. • ^ 

CHON Ethyl 2-imino-4-cyauo-4-caihethoxytetral / p. 

C “ H ^-f?oioonatc (Campbell^,, Thorpe), T ^ . A 

C rj Hi,0 4 N 2 Ethyl ^imino-a-cyanod-caibetho y- 1- - 

ate (Campbell and Ihokpe), T., ml. ^taldebydc (Jone? 

C] .H w ON «- and 0-isomeride, from ♦•cumidme and aeetaldelr) 

C, HuO^Gynocardin, and its sodium salt (Hooke and Tima), E, 1- 

C„H. 1 0,N Camphor-, t-propylimide (Woottox), 1-, *'■ 

- 1 ‘ 2700 



formula index. 


13 III — 14 II 


c 0 X Allyl-o-camphoramic acid (Woottok), T. 113 

C K O N n-Propyl-a-camphoramic acid (Woottox),’ T., 413. 

HSx Mr. t e (Baekett and 

C y -™ inoben ^ aad tri- 

C H.OiNdS’ Mt'thansdisulphonylbifi-n.phenvleiipdia^ni ^- j „ r 
I’jckarDj and MickJethwait), T. } 60. ^ ^ lazoimide (Morgan, 

c Hj.NClS Cl) loro-iV-met by 1 tli io'diphecy lamina (Pace and Smiles), T„ 

CJ sS, o-sulphoxide {Baexctt ’ J 

y.Mithylphenaaothionium. platinichloride of (Barrett and Smiles), T „ 

^Pi^®),^T^ 0 t£ e ^ , ' B ^* l#n ^"'* , " p k en T* el, * < l* a *®>>*ii<U (Moeoa/J 
Toluene -w.sulphonyl-p.nitroaniline (Mokgax and P, CKAra)t 

C.Hi-O.NA lIctliancdisnlphonylbis.iMiitrnanili.,. ,v 

inni .IIicklethwait), T., 58. 2 rmroamline (Mgrcax, Pickaed, 

C,,H jOi.N.Sj Mcthai)edi3ilIpboiiv]Iiis-».amiti rt L.«.. i- 

aietUoDCAX, Pickard, and Hicklethiv ait), T., 58 * dlM0 “ lu “ nitr - 
C;:Hi 3 NIS .S-MethyUIiphenylaniine-o.stiltihrtn;,, J : 1. 1 

■>f (lianxETT ana Smiles), T., 983 . °dide, mercuri-iodide 

C H.ONS F-M ethyl pheDuzo tb ioDium hydroxide k,.i. M ■ ■ 
p.atinichloridc of (Barrett and Smiles), T", 988 ’ bydiochlonde and 

C H;,0 : N«S ToInene-w-sulplionyl.w-pIienyiJnodin mi n . or 

IVkabii), T., 56 . v -nyunoaiamine (Morgan and 

CsHnOJUg Silver compound of ethyl 4 -cvano 1 n 

j : drahydropyrrolideoe. 5 .a.propio„ite 

CjHnOjNsK Potassium compound of ethyl 4 .cvauo •> lr„t„ 1 1 .c 

utr a h y diopyrrolidene.5. a -propi„nate (SIl^ fitf! 
C - 3li i^, uni MfeK^XHw^xX ^ ! b 5 i 8 S ^' r 11 e 1 «= " e d ^ « (Ho***! 

13 V 

S o-aulphoxide 

^Wil^MORGA^Pi^ 


, C I4 Group. 

absorption spectrum of (Homer and 

.jjd , 14 II 

i./lSSi' 8,4 ^rtrachlorotolane tetrachloride (Kesrer aud Witham), 

“<WeUte*(RreHAp?M)”T.”^ 'ldM f p 18a i9T ° f ’ et: ’ yl mal onate and ethyl 

XCV "' ’2701 ' 



14 II— 14 III 


FORMULA INDEX. 


C H Cl 2 4:4'-Dichlorotolane (Kenner and Witham), T., 1965 ; P.,219. 

0 M CI. cis- and Irans- 4 : 4 '-Dichlorotolane dichloride (Kenner a c ,( 
11 Witham), T., 1964 ; P., 219. 

C H CU 4 : 4 '-DichIorotolane tetrachloride (Kenner and jWithah), t 
14 1963; P., 219. 

C H nOa Benzoin, substituted indoles from (Richards), T., 977 ; P., 92 . 
^•Benzoin, optically active glycols from (McKenzie and Wren). T., 413 : 
P., 54. 

C Hio0 6 Substance, from red clover flowers (Power and Salway), T., 243; 
14 K, SO. ’ ' 

T H 0 2-4-Dihydroxy-4'-methoxybcnzhydrol, and its dipotassimn salt 
(Pope and Howard), T., 972; P., 88. 

C h 0, Methyl mellophanate (Bamford and Simonses), T., 1909. 
C lW Benzyl disulphide (Smythe and Forster), T., 1196. 
r H S. Benzyl trisulphide, and its additive compound with silver nitrate 
14 (Smytiie and Forster), T., 1196 ; P., 135. 

Ci 4 H 14 S 4 Benzyl tetrasulpliide (Smythe and Forster), T., 1198 ; P., 135 . 

C H N a-Phenyl'A^cycfohexene-l-acetonitrile (Harding and Haworth, 

14 T., 497. . . __ x „ 

C Hi 6 0 3 Piperonylidenepinacoline (Boon and Wilson), T., 1/53 ; P., 203. 
C 14 H m 0 6 Acetoxy diacct yl dime thoxy benzene (Tutin and Catos), T, 
2066. 

C HooOr Ethyl 2 : 3 : 4 trimethoxy- 3 phenylpropionate (Barger ml 
Kwins), T., 2259. 

C H~rO l:4 # *Dimethyl-8-fjW!fohexylideneej/c2flhexan4-one (Luff and Pei;. 
W kin), T., 2155. 

CuH-iiOo Diethylcampholide (Shibata), T., 1241. 

C .HrtOt Methyl i: 2 : 3 -trimethyl- 3 -t'sobutyrylc!/c 7 opentane.l.carhoxyiate 
(Shibata), T., 1214; P.,142. ' 

C H, 0 »-Butyl hydrogen camphorate (Edminson and Hilditch), L. 
226. 

C,.H 21 O fi Ethyl pentane.a85-tricarboxylate (Hote and Perkin),^?., IIS. 
Ethyl rwpentaue-«j8J-tricarboxylate (Hope and Peeiun), P., 179. 


14 III 

C U H,0 2 C1 2 1 : 4 -Dichloroanthraquinone (Walsh and Weizmann), 1., bi: 
P., 61. 

f, H O..CL 4 : 4 '-Dichlorobeuzil (Kf.nxnp. and Witham), T., 1967. 
c!!e,O.N 2-Phenyl-l:3-benzoxaziue.4-onc (Tithekley), T.,^200; P ; 9 - 
C HirOS Methyltlrioxanthone (Davis and Smiles), T., 1297 ; P., lit 
C„H M 0 2 1I 4 Benzoyl derivative of p-triazobonzmittaldoxime (Iohieio. 

Judd), T., 259. „ ... 

CuHinO.S Methoxytbioxanthone (Davis and Smiles), '■ 

CiiH]„ois a Di-o-carboxy phenyl disulphoxide (Hilditch), E, ■ 
C u H„0 2 N Dibenzamide, action of phosphorus pentachlondc o ( 
and Worrai.l), T., 839 ; P., 93. 

C u H 12 0 2 S 2 Ditolyleue p-disnlplioxide (Hilditch), T., 2591. 

CuH 12 0,Ni Substance, from p-aminoaectophenone and tnmtiobeii 

BOEoroiiand Beaed), T., 786. (.imtrobenirsr 

ChH i2 0 8 Ni Substance, from methyl o- and jj-anrinobenzoale an 

(Sudboeough and Beard), T., 785. ml 

CuHi.iN.Br Triazoace tophenonebromophenylhydrazone ( 

Atiii.i.F.nl. T.. 141. 
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FORMULA INDEX. 


14 1II-14 IV 


' H 0-N; «•»_»••> “ 4 ^'I^HrobenzeneazophenetoIe (Baly, Tuck, and 

" JIirspes), !•> 

i-Sitro-l'-acetylbcnzidine (Cain aud May), T., 725. 

j’i.euylhydrazone of 5.nitro-4-mothylsalicyIaldehyde (Clayton) T 

1107 . _ ’’ 

H O S p-Cresol sulphide (Gazdau and Smiles), T., 2250. 

.’H AS p*Cresol m-sulphoiide (Gazdae and Smiles), T., 2248. 

"HnOA Su ^ s if n , c “’ frora e %' 1-cyanocycfopropane-l-carbo.xylate (IIifcheii 

' and Tiioiu'e), 1., 1001. 

H; 0,N Ethyl o-eyano-a-benzylacetoacetate (MircHELi, and Thorps) 

' T., 2278. " 

,H,,0.Br Piperonylidenepinacoline moiiobromide (Book aud Wilson) 
T., 1753 ; P-, 208. h 

.H 0 37 Piperonylidenepinacoline dibromido (Boon aud Wilson) T. 
1754 ; P*, 208. ' ’ ’’ 

0 N Oxime of piperonylidenepinacoline (Boon and Wilson) T 
1756; I’m 208. " ’’ 

Semicarbazone of ethyl S-methyl-l-hydrindona-J-carb. 

oxylate (Mitchell and Thorpe), T., 2275. 

Etll P l 4-cyano-2-keto-4-carbethoxy-l.methyltetrahydrO‘ 

l*yrrohaeue-5-a-propionate (Campbell and Tiiorpk), T., 1315 . 

: ; .H: .0 N Ethyl 3-methoxy-l:l dime thy l-A^-cyciohexeny^idene-S'Cvano- 

areiate, two stereoisomides (Urosslky and Gillixg), T 528. 

:„H,;QN Oxime of l:4'.dimethyI-3-cydohexylideiiecyriohexan-4-one (Luff 

ami Perkin), T., 2156. v 

:,H,,0oN Caraphor-?i-butylimide (Woottox), T., 415. 

IaHjAS, Camphoryl *-butyl-j8-disu!phoxide (Hilditch), T„ 1098 

; ;i H,;0 ; N Cirpaine, constitution of (Barger), T., 466 ; I*. 53 . 

: ,H...0,N , 1 ‘Butyl-o-camphoramic acid (WoorroN), T., 413. 

: ,HnO;N Carpamic acid, and its hydrochloride (Barger), T., 469 ; P. 53 . 

14 IV 

iiW®: l:4-Dichloro*5-nilroanthraquiuone (Walsh aud Weizmann) 

J 6S7. 

IMCLS h4-Dichloroaiithraquinone-6-salplionic acid, sodium salt of 
(Walsh and Weizmaxx), T., 688 . 

;H, 0 .NC 1 , l:4'DicUloro-5-aiuinoantliraquinonc (Walsh and Weizmann), 

’ H Ses},^ V 376 0 -" 2 p Pl 175 yl ’ 1:3 " beI1Z#XaZ i Ile ' 40Ile lTmiERLEV and 
iH mc B p r ^' Eromo '2~pheny 1-1 :3-benzoxazine-4-oue (Hughes and T ither. 

Of, from dibenzamide 

:,H lS), *|*'“376 ! f 1 p de i7V 8 ' ChI#r ® , * Ucy, am id# < Titueeiev and 

'‘With^^^ :3 - b0nZ0X!,zin “- 4 -“' le (Titherley and 

’^tSf?!( 3 ®-j M ‘ Benz yli | lene-5-broniosalicylamide (Hughes and Tither- 
, iw*K i 8 M <11!rldihydro ' 1: ®' l ’ enl#xa * i “ c - 1 -® n » (HtteHES and Tither. 
HvoiieI), T., 1380 iP* 175 ^ 5 • c h lor osalicylamide (Titherley and 
2703 



14 IV— 15 III 


FORMULA INDEX. 


Ci 4 H,o0 2 NBp O-Benzoyl-5-bromosaIicylamide (Hughes and Tithpo 
P., 344. ' £P ' I Ey , 

N-Benzoyl-S-bromosalicylamide (Hughes and Titherley), P. ( 344 
CnHnOyNSo Dicarboxybenzenesulphohydroximic acid (Davk 
Smiles), T., 1295. ‘ 8!l ■ 

C,4H 12 0NC1 Diphenylchloroacetamide (Clarke), T., 429. 

C 14 H 12 0N 2 C1 2 2:2' and 3:3'-Diehloroacetylbenzidine (Cain and \\lv\ t 
723. !) *•: 


C 14 H J2 0«N 2 S Nitro-p-cresol sulphide (Gazdar and Smiles), T., 225 ], 
C 14 HJ 2 O 7 N 2 S Nitro-p-cresol sulphoxide (GAZDARand Smiles), T., 2250 
C h H 14 NIS A r -<S'-Dimethyldiphenylaminc-o- 9 ulphonium iodide ml,.,, 
iodide of (Barnett and Smiles), T., 985. ’ ,CUn ' 

CjAjOjNjS P'D imethylaminoazobenzene-^-sulphonic acid, sodiinn | 

( methyl orange) colour changes of, in acid solution (tizard), T., 2477 • p 3 ?-’ 
CJIMKCk Substance, from carfiaine hydrochloride and chlorine (f- vl . r 
T., 472 ; P., 53. ' 

14 V 


MgANAFe Hexamcthvl ferrocyanogen me 
T., 1726 ; P., 210. 


thyl sulphate (Hahile V i . 


C 15 Group. 

C, 5 H, 0 O 6 Substance, from red clover flowers (Power and Salwiy) ’r 
P.,20. ' h 

Ci;H r .0.j Eriodictyol 3:4 •diltydrox^skrul hu, ■ 

(Tons), T„ 2058; P.,222. J ‘ ‘ " 

c 1s h )6 0 s /-afl-Dihydroxy-afl-diphcnylpropane (McKenzie aud Wren: T 
477. 

Ci5Hi 6 0 3 2:4-Dimethoxybenzhydrol (Pope and Howard), T., 81. 

Ci 5 H ]7 N 0'Phcnyhl-mcthyl-A 3 -cj/cMiexene-4-aceto nitrile (Hardivg an. : 
Haworth), T., 498. 

C15H26O4 Di-w-propyl o-thujadicarboxylate (Thomson), T., 1514 ; P,, 1??. 

CuHsgNs Substance, from ethylidenexylidine and phenylbenzylbydraziiie (J uxd 
and White), T., 641. 

15 III 

C^HgON? Ketohydrindenophenaziue (Ruhemann), T., 1449. 

CisHgOaCLi 1:4 Dichloro-8-hydroxy-5-metliylanthraquinone (Walsh ani 
W El Z MANN), T., 690. 

l:4-Dichloro-6 (or 5-) -hydroxy-5 (or 6-) -niethylanthraquiuonc (Walsp 
and WeIZMann), T., 691. 

C 1B H 10 O 3 N 4 5-^-N it robenzeneazo-8-hy dr oxyqui noline, and its Iiydroddoriflt 
and sodium salt (Fox), T., 1343. 

C 1B H 1( |0 4 C1 2 3:6-Dichloro-5' (or 6'-) -hydroxy-2-o (or m-) -toluoylbenzoie 
acid, and its sodium salt (Walsii and Weizmann), T., 689. 

8:6-Dichloro-3' (or 2'-) -hydroxy-2-w (or m-) toluoylbenzoic acid (Walsh 
and Weizmann), T., 691.' 

Ci 5 H lt i0 6 N 4 Substance, from quinoline and trinitrobenzeiie (Scdborotgh aul 
Beard), T., 794. 

Substance, from rsoqninoline and trinitrobenzene (Sudborovc.ii and Beai.il 
T., 795. 

C ]5 H„ON 3 Qu inolineazophenol, and its hydrochlorides (Fox), T,, 1346. 

5-Benzencazo-8-hydroxyquinoline, and its salts, (Fox), T,, 1339 ; P> h" 

Ci5H P 0 245 w-Amino-o-hydroxy-acetophenone, hydriodide (Tittin), T., 2»h- 
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formula index. 


is III— 15 IV 

r H O-N, Substance, from 3-nliraivInvramU,,. , , . . 

•' v.ij'oL'GH and Beabd), T., 797 . * ^ e and tnmtrobenzene (Sitd- 

C H, ON, 5'7J-Aminobenzeneazo-8-hvdroxvnuinnli« D a • 

f:, 1SJ3. juruxjquinolme, and its salts (Fox), 

r H OJ), Substance, from n-methvlindole .„A •» , 

and Heard), T„ 796. y '° ,c and tnmtrobenzene (Sudsobotoh 

C-H 0,N u--Benzoylaraino-ojj.dihvdrorTacetrtT,l la «^ 

C H ;O 0 N, Subs tanee, from tetrahydrorjuinoline and trinifrnh!. (TKT . I * ! ’ T ’’ 251e - 

: ;,i l Beabd), T„ 7^6. 1 nne ana tnmtrobenzene (Scduobouoh 

T™791 te " Ze “ e and di ™%l.p.aminoben w ldchyde 
“^--benzoate and trinitrobenzene 

CaHnOaN, Bimethyliminoazobenzene-n-earboxylie ao id , n, 

colour flanges of, in acid solution (Tizard), T., 247 7 ■ P 22? ^ thyl 

C )r HiAN,5 Substance, from acetoneplienvlhvdraVnnp ^1*1 • v v 

nuKorcH and Beard), T., 793. ^ y 5e and ^nitrobenzene (Sud- 

CnH»NS Phenyletliylthiobenzaniide (Russell) T 957 

CoHnOsN^ Benzenesulphonyl-y-methoxyphcnylethylaniine (Walpoee), 

Benzoyloscine, resolution of (Tuns), T., 1793- p 2 1 5 
Bcnzoyl-il-oscine, and its salts (Totis), T., 1796 ■ p 215 

C;H p.?240. Ethyl (, ’ c ^ aIlobenK 7^ ma ^nate (Mitcheu, nnd Thobpe), T„ 2270 ; 

C;jH„ 0 5 N n-Benzoyloxyoctonit'rile (Davis) T 951 . p RQ 

^ ;H f f 273. ^ a e e * ox 7’^ T ' a c e t y I p h e n y ] e t h y I m e t h y 1 a m i n 0 (Pyman), 

«'**»** tiro stereoisomeriiles' (C rossley anif O ieling) X T ° ^529 en6 *^' c y sn0 ' 
™ rh&tnnose anilide (Irvine and McN.cou), T 1455 

^W^.Ethylfl-cyanopentane.nmrioarboxylate (Hope and Perx 1k ), 

My! < i-cyanowpentane-aBJ-tricarboiylnte (Hope and Perkin) P 17R 
WAN Camphor-, i-amylimidefWoorroM, T. 415 - F„ 178. 

Li-MjN rf-Amyl-a-camplioramic acid (Woorrox), T., 413. 

^T.!jf !4 ’ :f-H * , * eWH0 “‘ l0> *'ilM' (Chattaway and 
'■ H Sif)fT., 2 344 6:2 :4 ' :6 ' Hexabr »™Dmalonanilide (Chattaway and 

(0 " -> 

chS ( Fo5 ) fT 0 “ll42 ,lZe,leaZO - 8 - ,lydrO ^ l l “i».line, and its hydro- 

'AMA 2:4:2 , :4'-Tetrach 1 oromalonani 1 ide (Chattaway and Maeon), 
^0*Br 4 2:4:2 / :4'-Tetrabromonia]onaniIid, (Chattaway and Mason), 

h‘a|b 1^ ^oTwomar'"^^!* (ChaTTAWAY and Mason), T., 340. 
: u>iMs Ph^netolea? ™ Ionan ’ lde ( Ch a™way and Mason), T , 343 
n »d Sen), T , 2243* 9112 aldeiydesujphonic acid, metallic salts of, 

: ^VALKiLE), e x.^94y SU ^ >hon y 1 "7 I " h y dro3c yphenylethylniethylaiuine 
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16 11-16 HI 


formula index. 


Cm Group. 

C 6 H m 0j 2-Keto-4:5-diphei)ylene*2:3-dihydrofuraii (Richards), T., Ujj. 

C H 1 O.^Tr ifolitin (Power and Salway), T., 240 ; P., 20. 
c‘K Substance, from red clover flowers (Power and Salway), T.. , 3C; 
16 P 20 

run SPhcnyl-l-naphthoKRunEMANX), T., 461. 

run 9 Hvdroxy-10-phen'anthrylacctic acid, an# its barium and sodi u .,. 

vio“i2 u 3 ” J , j /yi ixr.a . p i o r i 

„"q 3 ( p^atoTfrom'red clover' flowera (Power and Salway), T„ 23;] ; P„ 2 0. 
r H 0 Dura-santalin (Perk.n), T., 223 ; P„ 23. 

C^HrO, isoRhamnetin, in ™d clover flowers (Power and Salway), T, 2h ; 

c'^Nf'fliS-Diphenylpyrazine, salts of (mix and Catox), T„ 2330; P„ 

2:6-D'iplienylpyrazine, salts of (Terns), T., 2501 ; (Tom and Catox), T„ 

* P 24£i 

C H I ’ Fhanylhvdrazone of fl-cyano-l-hydrindona (Mitchell and 

lfi TnnuPF^ T ,2278. 

C H 0 B^Wlcinnanuc acid (Huhwam), T., 460. 

Phenyl o-methoxystyryl ketone {o-mdlwxyin^lxicMaedo^uu) (Stoeee 

CuHhOi" Benzo/l derivative of methyl ycoumarate (Power and Salway;, 

T 235 

C ls H„br Homoeriodictyol {i-.i-Mrihydmw^yl i-hydnxy^methmjdgM 

M») (Tins . 

JUncmethyleriodicty ol (2:6 -of r7i jnf wav 4 -m M-dihydr,,»>imi 

C^X^nyhA^ylP 10 ?! 0 " 1 ' acid ’ “ d its silversilt {9cnms '' 

ciifpiienylhydrazone of 2methyl.l-hydrindone (Mitchell « 
r jJ^^Ditnethoxy-p-tolylphenylmethane (Mackenzie), Pm l’ 0, 

r H O Ethyl methyltrimesate (Simonses), T., 1.13. 

C H 0 Phenyl hydrogen casiphorat«(E»aiHSOS .ndHlLDlTOK), T,..,. 
^cr^and fl^thoxypiperonylidenepinacoline (Boon and 1 \ilsox),T.,1oc 

Benzyl o-thujadicarhoxylate (Thomson), T., 1o15 ; P., !'*■ 

16 III 

«»> 

n D AC1, l:4-Dichlor<w (or D)-metnoxy a '/ j 
Clt TwS and WKIZMANX), T„ C92. T „ a,). 

8SS. 

(SL-DBOBoron and Beard), T., /90. trinilrobena™ ;i» 

C „H, OJJ, Substance, from .-nitro-fl-naphthylamine and tnmlro 

’ bokocgh and Beard), T.,^785. ^ ne (Tutin), T., 2518 i 

' x 2523; if 


C )6 H 12 0 2 N s oo’- I) i b y d r o xy -2 ; 5-d i p h e ny 1 p y r a zi m 

pj/.Dihydroxy- 2 : 6 -diphenylpyrazine, and its sail I 


244 . 
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I'UKMULA INDEX. 


16 III 


C H f O; - N 029 S p bS 235 UCC ’ ft0m * riket#h y driBd “* “d benamidlne (Kvhimans), 

C ; H ^)«^fi4r y ' 2:5 ' diphenyI P j r - i -' a,ld its sulphates 

C„H : ..ONj S-p-Tolueneaso-8-hydroxyqninoline, an(I its salts (Fox)| ^ 

C , H ;0:N l-Hydrindone-2-carbanilide (Mitchell and Thorpe) T 2274 
C.H- ObN a-Phthalamino-op-d ihy droxyaeetophe none, (Tutin) T 2517 
C H|0.N, Substance, from o-ainino-p-toluquingne and trinilrobenzene (Sun- 
iioitoUGii anc* heard;, /9o. ' 

Substance, fiopi trinitrobenzene and naphtbylencdiamine fl-2- H it 
i s.) (SfDBOKtb'OH and Beam), T„ 787. ’ ' ’ ’ anu 

a A^ 0 H» 2 C B^ «a triniti'obenzene 

CA.OjNi 2:2'-Dini t rod iacetyl benzidine (Cain and Mat), T., 724. 

CAM Diphenacylamine, hydriodide of (Tons), T., 2521 ; P., 244. 
CbHisOjN p/-Dihydroxy diphenacylamine, and its salts (Tutin), T, 2522' 

C,;H 1s 0 4 N 3 2-Nitrodiacetyl benzidine (Cain and May), T., 725. 

C ; ,H ls 0,N mm>'-Tetrahydroiydiphenacylaraine, salts’ of (Tuns) T 

2523 ; P., 244. ’ '* ’’ 

CA0.Ni Substance, from ar-tetrahydro a-naphthylamine (Scdborouch and 
Beai’.d), T., loo. 

CidHjfAoNg Caffeine salt of 2:3:5'trinitro-4-acety laminonhenol (Mkldola 
and Ki’.ntzen), 1., 153. 

C;,;H j; 0iN Narcissine and its hydrochloride (Ewins), T., 2400 ; P. 296. 
C,;H ]S 0,No 4'-Acetyl-3-cthoxybenzidine (Cain and May), T. ' 725.*" 

CwHjANs rAzoxyphenetole absorption of carbon dioxide by, relation between 
solubility and the physical state of the solvent in the (Homfray), T., 1669 ; 

Atflyldianisidine (and + H 2 0) (Cain and May), T., 723. 

C : , : H„0,N, Camphor-3-nitrophenylimide (Wootton), T. 415 , 

C;;H,,0:N Lanrepukine (Aston), T., 1387 ; I>. II 

“^•^onyl.nrfi.min* and «nitr.b»»n. 

WtplW Dibenzylethylsilicyl chloride (Challenger and Kipping), 
C,;H |° 4 228 Phel,yl cam P llor *^ ‘ sulphonate (Eiiminson ami Hilditch), 

CjH.O N: 3 -Nitrophenyl-it-cam phorn mic acid (Wootton), T., 413 . 
r V n n ^-Hydroxyphenyl-a-earaphoramic acid (Woorros), T., 414 . 
f., IP51 Bromoetll ° : Nypipe r o , iyl idenespinacolin (Boon and Wilson), 

C en y la ’ ca m .P h 0 f a m i c acid, and its hydrochloride 

C H~n^i oneno '7 > ^ 0 ^ u idide (Harding and Wej/.mann), T., 302 
cVow l: a , TnpIl0rC u arb0Xypiperit,ide (GL0VERaD <* Lowry), P., 163. 

Tetri m f) 6 rameth ^ wannoseaaiiide (Irvine and McNicole), T., 1452. 

C H fiv'n y galactoseanilide (Irvine and McNicollI T., 1451 
(*!;! Cainphor-n-liexylimide (Wootton), T., 415. 

C.K'o v “V? ej / 1 -“- ca “Pl>oramic acid (IVootton), T„ 413. 

12 ' c arpama t e, hydrochloride of (Barger), T. 469 
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16 IV— 16 V 


FORMULA INDEX. 


16 IV 

CisHANCL 1:4-Dichloro- 5-acetyl ami noanthraquinone (Walsh 
Weizmann), T., 688. 

C,«H t 0.N,S., Dinitro-S-thienylphenazothionium hydroxide ( +lH . 

(Barnett ami Smiles), T., 373. ! * J ' 

CmHioOsNiBw Substance, from ) :6-dibromo-2-naphthylamine a „d ttj|[m 
r benzene (Sudborough and Beard), T., 7o2. 

CjeHnOeNsS l-Benzencsnlphonylnaphtliylonc-2-diazo-l-imide (j[ w 
and Guddes), T., 1717. • , 

2-Kenzene8ulphonylnaphthylene-l-diazo-2-imide {JIorgax anil 

den), T., 1715, 

Bonze nesulphony lnaph thy lene-2:3-diazoimide (Morgan B „d ComiE( . 

T., 1718. f 

C,„H,,0.NC1> 1 :4-Dichloro-5-aniinoan thraquiuoue ace. /ate (Walsh at ,i 
Weizmann), T., 688. >. 

C,„H„0,N,S Benzenesulphonyl-2:4-d ini tro-a-naphthyl amine (Morgav 
and Godden), T., 1715. 

C,,H,,0,N,Br Substance, from 4-bromo-l-naphthylamine and trinitrobenrej. 
(SUDBOROUGH and Beard), T„ 782. 

Substance, from n-bromo-jB-naphthylamino and trinitrobenzene (Scdbokocsi 
and Beard), T. t 782. 

C, t H,oO,N 2 S Benz cnesul phony 1-1- nitro-0-naphthylamine (JIorgax uj 
Godpes), T., 1714. 

CuHuOjNiCle 2:2' -Diehl orodiacetyl benzidine (Cain and May), T., 721. 
Cn.HuOeks 2-Ben zenesul phony 1-1 :2-naphthylenediamine (Morgan u-j 
Godden), T., 1714. 

CisH^O.N.Cl, Tartarodi-o-.w-, and p-chloroanilide (Fraskund and Twist,. 
T., 169. ' 

Ci,H ;t 0,N.,Br a Tartarodi-o-, m-, audp-bromoanilide (Fsaskiasd wd’fwii., 
T„ 157. 

C 10 H lt O.N 3 S l-Bcnzenesulphony 1-1:2: 1-triami nonaphthalene (Moegas 
and" Gupden), T., 1716. 

C,.H,«0,NC1 Phenylnrethane of qr-cliloro-S-hydroxy-a-plieitoxyptopiM 
(Boyd and Marik), T., 17S0 ; F., 209. 

C 16 H 18 0 2 NC1 Camphor-2-, 3-, and 4-cblorophenylimidc (Woottos), T., 415. 
C, 6 H 18 0 2 NBr Camphor-2-, and 3.hromophenylimide (Woottos), T., 115. 
C 16 H M 0iNCl 2-, 3-, and 4-Clilorophenyl-o-camphoramic acid (Woems, 
T., 415. 

Ci|H»0jNBr 2-, and 3-Broniophenyl-a-camphoramic acid (Woottos), T., 
415. 

C lt H.,0 2 NBr Camphorcarboxybromopipcridide (Glover and [.oavry), P. 
163. 


16 V 

C 16 H M 0 2 N s BrS 2-BenReneanlphonyl-4-bromonaphthylene-l-diin-i- 


iJIORGAS 


imide (Morgan and Godden), T., 165. 

1-Ben zen esnlphoi]yl- 4 -broiJionaphthylene- 2 'diazo-l-inii<le 
and Godden), T., 1712; P., 165. 

C !6 H„0 4 N 2 BrS Benzenesnlphonyl-2-nitro-4-bromo-<t-naphth)laain‘ 

(Morgan and Godden), T , 1711. ( 

C] 6 H 12 0 2 NBrS Benzenesulphonyl-4-lromo-«-naphtliylamine(MoBGisii» 

Goddkk), T., 1710. , , i; 

C 16 H ]3 0 2 NoBrS 1-, and 2-B enzen esulphonyl-4-brom o-l:2-ii apnt a) e 
amine (Morgan and Goddbn), T., 1709 ; P M 165. ^ 

Ci 6 H 32 0 lfi N e S 4 Fe substance, from potassium ferrocyanide and methyl sulp u 
(Hartley), T., 1071, 1725. 
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formula index. 


17 11—17 III 


C -H,0. 
CHaO. 
CAO, 


Ci? Croup. 

C.AA 2*Benzo-a-naphtho], and its salts (Edmujson and Hiloitch) T m, 
C H. O.. Pratensol, from red cloycr flowers (Power and Saiwa”),™ , 288 -T 

C i) S li-F-Tolyl-B-naphthaisotriazoIe (2-p-toh/lnanfohuT , 

(iJ.iWUN and Bbamlby), P., 151 . v p y na pMhylcn<> l-diazo- 2 -itnine ) , 

C. H .Oi Chrysophanic acid dimethyl ether (Tens and 0 ,., , „ 

C dd-Dibenjojlpropane(SMKDLEY), T 1492 ° Es) ’ T., 6. 

C H. 0- 2:4-Diacetoxybenzhydrol (Pope and Howard) T ro 

Triethyl hydrogen prehnitate (Bavford and m 

Slentbyl benzoate (Cohen and Dudley) T 1750 ’ T ” 1908 ' 

Diwobutyl a-thujadicarboxyiate (Thomson). T., 1514 . m 

17 III 

C.:H„.0S N aphthathioxanthone (Davis and Smiles) T iom-p ,,, 

C -H nOA l:4-l)ichloro-R-acetoxy.5-methvlaiiHi r ' '• 12,8 ’ P- ' 1?4 - 

'■ Wm.MAXN), T„ 690. 5 th) l an H l raquinone (Walsh and 

C 'W ^'ll enzo yl'^' c 7 ano 'l'hydrindone (M.tchell and Thorpe), T „ 

carbox 7 ben 2 ®“c-4- a 2o.a.naphthoI(BALY,TTOK, 

M f 0 ^ 9 7 BenZ ° 7l - I ' lminOnarht ^ M -«“ imi ^ Ota and Cohere,,, 

C i; H|.0N« Benzoyl-l-arainonaphthalene .4 

t’oi'ZESs), T., 1697. V inaiene-l-diaaonmn, azide (Moroan and 

C;;H|.0 t N 4 Azo derivative of 2:5-dinit.™ i 

iMeldolv and Reverdin), T., 1206. hoxy-3:4-*|uinonediazide 

Substance, from formo-a- and jS-natihthalide ami •* , 
and Beard), T. f 790. 1 ami tnnitr °benzene (Sudborougii 

c' h'on g p 1 i "n li ,” ei *. Z0 P henyl acetate (Fox), T., 1346. 

C « “■Phthahmino-om ethoxy acetophenone (Toxin) T 2517 

^hthahm.no-p.methoxyacetophenonc (Tens), T„ 2m. T " W ‘ 
Ci.HnOoNd u-^-Acetylaminobenzeneazo-8-h vHvn vtt , . 

salt (Fox), T., 1343. ^ ox yq lunol me. and its sodium 

Q S “ti. i,le r phenet ° le (Fox )' T - 1347. 

^i.dijUoNj 5-^.Ethoxybenzenpa7rt s i, ..j 

anil Iiyd roohloride (Fox), T., 1344 . F ' ox yi atno liRe, and its sodium salt 

C Rnv J1U n Olineazopheno1 ( Fox ). T., 1347 

JfW r "I? T - U46 ' 

C"H0K metB ^* ene ^' 0XF " P * 16nF *" 

WW* ^rndV-Nitrobi 1 * 111 rt ‘ (PtrR ' , “ “ d Neave ). T., 1620 
«W«, Benzylidefeoamt^ 7 1 ‘ deneca ' n P b °i' (Wootton), T„ 411 412 
T-. 2/-0. Cne0am P h< ’ r «" — ehydraz„„e (Forster ’ and ’ 
a ^yi»2 a £-Dihen 7 vl« ™ ; 


C-HON • w and Zim- 

“ d it3 dihydrochloride 
(Haro, no 

CH ; ;0 - V '^ihX^UmU^ (F0KST “ Sld T„ 2169 
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17 HI-18 III 


FORMULA INDEX. 


CrHnOiN, Camphorquinone-a- and ^-phenylcarbamylhyi ra 
(Forster and Zimherli), T„ 2174 ; P., 245. 2n '- 

CnHoaOjN Phenylurethane of A 3 -m-mcnthenol (8 ) (Luff and Pbrkis), t 

Phenylurethane of A 3 -yMnen th c no I (8 ) (Perkin and Wallach), T., 1433 
CnHsjOjN O; m-, andp-Tolyl-a-camphoramic acid (Wootton), T., 415. 
Hyoscyamine, specific rotatory power of (Carr and Reynolds}, T., 130a . 
P., 180. 

17 IV 

Ci-H„ONS 0-Aminonaphthathioxanthone, and its platiniehloride (Davis 
and Smiles), T,, 1299 ; P., 174. 

C 1? H u 0 4 N 2 S.j Substance, from immedial-ipdone (Frank), T., 2045 ; P., 243, 

C^H.sOjNjS" Methanesulphonyl-jo-aminobenzeneaEo-fl-naphtholpioBCAs 

Pickard, and Micklethwait), T., 63. 

C„H, a O,NCl Phenylurethanes of y*chloro-0-hydroxy-a-o-, andc-tolvloxy. 

propane (Boyd and Marle), 1'., 1790 ; P., 209. 


Cis Group. 


C, s H,jN 3 <»-Dicyauo-00'diphenylwobutyronHrile (Mitchell and Thorfe), 
T 2280 

C ia HuO s Acetyl derivative of pratol (Power and Salway), T,, 233. 

C 1B H 16 0 4 p-Carbethoxydibenzoylmcthane (Smedijsy), T., 1491. 

CuHieO. o0-Dicarboxy-00'*dipheuylwobutyric acid (Mitchell and ThoepY 
T., 2281. 

CisHisOs Diacetyl derivative of 2:4-dihydtoxy-4'-methoxybenzliydro 
(Pope and Howard), T., 973. 

CigHseOa -Menthyt phcnylacetate (Cohkn and Dudley), T., 1749. 

Jlenthyl e-, m-, and p-toluate (Cohen and Dudley), T., 1749. 

CisHjsOs Menthyl o; m-, and jj-methoxybenzoate (CoHXN and Dtm.tl 
' T., 1739. 

18 III 


C.bHuO.Nj 2-o*Carboxybenzoyliiidonogly ox aline, and 

(Rtjhemann), T,, 1442. 


its silver sal 


C,«H 12 ON 4 Qu in ol in eazo-8-hyd rosy quinoline, and its sodium salt arc 

hydrochlorides (Fox), T., 1345. 

C 18 H, 5 0 6 N 4 Substance, from carbazole and trinitrobenzene (Sudborough m 
Beard), T., 790. 

C ]8 H 13 NS i\ r -PhenyUhiodiphenylamine (Barnett and Smiles), T., 364. 
Ci 8 H 13 0 5 N w-Phthalimi no-op-dim ethoxy acetophenone (Tutin), T., Salt 
Substance, from 2 : 4 -diaminoazobenzene and trinitrobenzene (sid- 
borough and Beard), T., 787. , ™ 

CnHuOeNe PP'-Dimethoiy-2:5-diphenylpyrazine,and its salts (H™:. » 
2505; P., 244 ; (Tutin and Caton), T., 2531 ; P., 21o. 
ira'-Dimethoxy^iS-diphenylpyrazine, and its salts (Tutin), 1., X , 
244 ; (Tutin and Catos), T., 2532 ; P., 245. . . , 

C 16 HmO,N 4 Substance, from a-amino- 0-naphthyl ethyl ether and trnutra 
(Sudborough and Beard), T,, 787. , . ., B 

CijH 16 0gN 4 Substance, from ethyl 2-aroinoindeae-3.carboxylate an 

benzene (Sudborough and Beard), T., 788. j.-wniiol 

C, a Hi,0 3 N 8-Methoxy-6:7-methylenedioxy-l-benzyl-3:4-dihyd 

ine, and its hydrochloride ( + 2H a O) and picrate (Salway), ■, ■ 

6-Methoxy-7:8-m ethyl enedioxy-l-benzyl-8:4-dihydroisoqa ia 

its hydrochloride and picrate (Salway), T., 1215. 
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FORMULA INDEX. 


18 III— 19 II 


£ h.ON. I’henyHiydrazouc of ethyl 


l-hydrindone-2-carboxylate 


H (J.Wi * H'' u j lu i7 VI 

'.Muciiell and THOErE), T., 2273. 

C..H.-0A ^'s-Bettabyd'ofnrau^^ dicarboxyldiaiiilide (La Sueur and 

acid 

fl - anili,,0CTotraate trinitrobenzenc (Sud- 
C H N Sb Tri-p-aminotriphenylstibine(MAY), P, 142 

ln4 its 

iloiizoyl derivative of camphane-oxy triazine (Foestf.r and Zimjierli) T. 

C-.H; ,0 jN Plienylacetyl-R-3methoxy-4:5-methylenedioxyphenylcthyl. 

amine (S. iiway), T., 1213. •'“'“‘J 1 

ethoxy diphenacyl amine, hydrochloride of (Tctis), T. 2507, 
C.H.ON Diacetyl-3-ethoxybenzidine (Cain and May) T 725 

° f ‘'^‘-ydiaeetyldimeihoxybenzene 
Ci.Hj.0i.Ni fl-Benzylaminoa-benzylcarhamidopropionic acid fFp.vv 

USD), T., 1689 ; P., 203. ' rBArlK ' 

C.H.,0,N Hydroxycodeino, and its salts (Dobrik and Lauder) p 339 

° f ^* am ’ no ‘P hen yl' a * cam phoramic ' acid 
C..H : .;0,N 4-E t hoxyp he nyl-a-campho ramie acid (Woottox), T. 415. 

18 IV 

C.HnOjNjSb Trinitrotriphenylstibine (May), P., 112. 

C;J 1 .0iN,Br Acetyl derivative of substance, from UromodJ.naphthylamine 
and truntrobenzene (Sudborough and Beard), T. 782. J 

C: ®,^ itr ° PhettylStibine dihydl '°’* ide ’ and dichloride 

Ci.HaOjSSb Triphenylstibine sulphate (May), T., 1958. 

hydl '° Xychloride <““*“• M «“«- 

C " K fd ffmrBY), i T 1 ! e 3Y Iati ' bine h l rdrox y nitra ‘' (Morgan, Micklethwait 


Ci, Group. 

run ^‘Hydroxy.g.ph enyifiuorone (Pope and Howard), T., 1026 
M-Dihydroxy.S.phenylxanthcn (Pope and Howard), T., 81. 

' ^ , ^^*T^m meth0I, ^ methyUe4t#ph * n0Be (Haed ' 
C H n -' la toiresin°l (+Et OH) (Easterfield and Bee), T., 102S; P. 7. 
i066. J eni:0 L( ox ydiacetyIdimeth ox y benzene (Tutix and Catos), T., 

iitE), L^lOSl^p 10 ' 10 acid ^ + 3H ;0), and its calcium salt(EASTEP.riELD and 

Dibenzylethylpropylsilica lie (Challenged and Kipping), T., 146 ; 

fill. °-t w-i and p-ethoxybenzoate (Cohen and Dudley), T., 

'i., 335, Ieiltl1 ' * et bylbenzamidine, and its salts (Cohen and Marshall), 
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19 11-19 IV 


FORMULA INDEX. 


C lt H M 0|i Methyl pentamethylgynocardinate (Moore and Trmi - 
1287 ; P., 182. ’’ 1 ■ 

C 19 H 3 jN Tr idecylaniline, and its hydrochloride (Le Sueur), T., 2440 ■ p 

CisH^O! Diwoamyl a-thujadicarboxylate (Thomson), T., 1514 ; p 

* 19 III 

C^HhOsB^ T etrabromo-3-hydroxy*9-phenylfluorone (Pope and Howv 
T., 82. 

C ie H, 2 0 6 N 4 Substance, from acridine and triDitrobenzene (Sui)Bopor 
Beard), T., 796. ‘ H a? ' : 

Substance, from a- and /J-naphthaquinoline and tiinitrobeuzene (Srm 
and Beard), T„ 795. 

CiaH.jON. 5-a-Naphthalcneazo-8-hydi-oxyquinoline, and its lmWi 
and sodium salt (Fox), T. , 1315. 1 

Quinoline.3-azo-(9-naphthol (Mills and Watson), T., 753 ; p 56 

C^HjO.N; a-oo-Tricyano-fljS'-diphenyltsobutyric acid, and its notiL^' .. 
salt (Mitchell and Thorpe), T., 2280. 1 ' s,urr ' 

C 19 H 14 0 8 N 6 Sub stance, from 7>i-mtrobenzaldehydephenylhydrazone and trini 
benzene (Sudborough and Beard), T., 793. 11 

C 19 Hi 5 NS Diphenylthiobenzamide, preparation of (Russell), T., 956. 

C 19 H 16 0 - 5 No Benzoyl-4-nitroethyl-a-naph thy lamine (M organ and C01-7PV I 

T., 1693. EV 

C] 9 H 16 0 6 N 4 Substance, from benzylaniline and trinitrobenzene (Si'Dnopm- 
and Beard), T., 788. 

C 19 H l 7 0 2 N 3 Ni trosamine, from hydrolysis of benzoylethyl-4-aminonaplitlialei 
1 -diazonium salts (Morgan and Couzens), T,, 1696. 

Ci 9 H 18 0 N 2 os-Benzoyletliyl-l:4-naphthalenediamine (Morgax a 
Couzens), T., 1693; P., 165. 

CigHigOtN^ c?/c/oPentan-l-one-2:y-dicarbanilide (Mitchell and Thobpe ' 1 ' 
1003. " 

Ci 9 H.xo 0 3 N 4 l:7-Dibenzyltetrahydrouric acid (Frankland), T., 1691 • ] 
203. 

CaHsoOiA Matairesinoldiaulphonic acid, barium salt ( + 5H.,0) (Eastk 
field and Bee), T., 1030 ; P., 7. 

C 19 H 21 O 3 N Laureline, and its salts (Aston), T., 1386 ; P., 11. 

C19H3.2O.2N2 Ethyl 3*a n i I i 11 o-l : 1 -d i in e t hy 1- A 3 - cycloh exenyliden e-5-cyan 
acetate (Crossley and Gilling), T., 527. 

C^H^N Menthyl 0 -, and j?-dimethylaminobenzoate (Cokes and Di 
ley), T., 1746. 

C 19 H 82 ON 2 Phenyltridecylnitrosoamine (Le Sueur), T., 2440. 

19 IV 

C 2 B H 13 0jiNsS Dinitro-£-salicylphenazothi onium hydroxide (Babsk 
and Smiles), T. s 372. 

C 19 H 16 0N 3 CI Benzoyl ethyl- 4- amino naphthalene-l-diazonium chlo: 
id e (Morgan and Couzens), T., 1695. 

C 19 Hi ti 0 5 N 3 Cl Benzoylethyl-4-aminonaphthalene-l-diazonimn P e: 
chlorate (Morgan ami Couzens), T., 1695. 

CjyHjjO.^S Benzoyle thy 1-4-amino naphthalene-l-diazonium aulphat 
( + EtOH) (Morgan and Couzens), T., 1694. 

CioH^OgSSi i#-Dibenzylethylpropylsilicanesulphonic acid, metallic^ 
of (Challenger and Kipping), T., 152 ; alkaloidal salts of (Challenger an 
Kipping), T., 760. 

LDibenzylethylpropylsilicanesulphonic acid, alkaloidal salts of (Chai 
I.ENGER and Kipping), T., 760. 
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FORMULA INDEX. 


19 IV — 20 III 


H 05>Si DibenzylethylpropylsilicanedisnlpUo 

. ;!:i of (CHAIiLBKGBR and Kimss), T., 153. 


aic 


acid, 


metallic 


19 V 



C 2 o Group. 

,U, ( 0, 9 i’!ienyi-2-m ethyl flnorone (Pope and Howard), T., 102(1. 

V HA 0-Hydroxy'9-phenyl-2-methylxanthen (Popp, and Howaro) T. 

Si. ’ ’’ 

jHpOj.^S'Diiiydcoxyd'-metlioxy-S-phenyixan then (Pope and Howard), 

H .o. (.afl-Dihy dr oxy-add-triphe»yle thane (McKenzie and Wren) t. 

iiO. 

,H ;1 N 2-ffrf. Bnty].4:5-diphcnylpyrrole (Boos), T., 1260 ; P„ 95 . 

J-j). llesylpinaooliufl ^■tcrtAiUynjl-e.leimylihtnyleOaM) ’(Boos) T 
U5S, ' ” * 

6-Naphthyl hydrogen camphorate(BDMissos and Hamrcu), 

«H»0, 2:4:6-Triinethoxyphenyl 3:4-dimetlioxystyryI ketone (T tim 
mi CaposI, T,, 2067 ; P., 223. ’ 1 

■•Ms o-6-AcetyIvinylphcnyI hydrogen camphorate (Edmtnson and 

HrLWTCir), T., 227. 

H 3 N, Ethylidenexylidiue, bimolecular [Jones and White) T #41 • «h. 
sortition spectrum of (Purvis), T., 645. ’ ’ ’ 

rMi Henthyi and p-allyloxyhenzoate (Oohss and Di’diet) T 

.HA iUnUiyle-, wt-, and y-propoxybenzoate (Cohen aDd Dddlet), T. r 

Miuihyl ii- and (i-teopropoxy benzoate (Cohen and Dodley), T., 1743 , 

:H„0 Phytostero], from colooynth (Power and Moore), T. 108. 


9,05 Dinaphthyleneyi-disulphoxide (Hilditch), T., 2591. 

MoPhenylinetiiylacotyleyffopenteiiephenazine (Rehkmaxs), T., 

‘M.id. 

^ a j lc ylpbenylbenzamidin e (Tithebluv), T., 209 ; P., 9, 
Attaydrocotarninenitrophthalidc (Hope and Robinson), R, 

(Pope and 

Ch!> 0N ^ er ) be, * Ilc, cons ^tution of (Perkin and Robinson), T., 305 ; p., 24. 
and Beaud), t!* 7M ' 1 ^° m ^'^^’^stilbene and trinitrobenzene (Sudborough 

' j^s Anhydroeotarnineaminophthalide (Hope and Kobissox), f„ 
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20 lit— 21 It 


FORMULA INDEX. 


(LnH^O.N- mmV-Tetramahoxy^S-iiplienylpyrazine, and H s , 
30 (Win), T., 2510 ; P., 244 ; (Tdtin and Catos), T., 2533; P. , 245. 

«i«i'n»'-Tetramethoxy-2:6-diphenylpyrazinc, and its salts (Ii TB T 

2511 ; P., 244 ; (Tujts and Caton), T., 2533 ; P., 245. 

Ca)HojO,N a-, and /3-Naphthylcamphorimide (Wootton), T., 415. 
C.),H«,0iN Papaverine, constitution of the reduction products of (Pvvts in 
Reynolds), T., 1320 ; P. f 180. 

CajHaOjS 0- and 0-Naphthyl camphor-0-sulphonate (Edmiksox and 
ditch), T., 228. ,. 

C 20 H. 23 O.,N Oxime of desylpinacoline (Boon), T., 1258. 

C^H -AN o- and 0-Naphthyl a-cainphoramic acid (Woottos), T., 415, 
C.aH-D.N Pavine, and its hydriodide (Pyman and Reynolds), t., 132? : p, 
180 ; preparation and resolution of (Pope and Gibson), T., 2207 ; P., 250. 
d- and l ■ Pavine, rotatory power of salts of, with <f- tartaric acid and 1 
7-camphor-0-siilphonic acid (Pope and Gibson), T., 2211 ; P., 250. 

C.„H,,0,N, Ethyl 3-methylaniliuo-l:l-dimethyl-A 3 -cycfohexcuy!i<lci]e.t, 

■ cyanoacetate (Cbossley and Gillixg), T., 527. 

Dioxirae of desylpinacoline (Boon), T., 1259. 

C w H-,0,S o-0-Acetylvinylphenyl camphor-0-sulphonate (Eumssns 
Hilditch), T., 228. 

CajHaoOaSc Dieamphoryl 8-a-disulphoxide (Hilditch), T., 1096; P.,1.5. 
C.HnO.P Dieamphoryl phosphinic acid, and its metallic salts (Mokgay 
and Moore), T., 1697. 

20 IV 


C M H J3 0 s N 5 S Tet rani tro-5'-p hen etylphenazoth ionium hydroxide, sniitj 
sulphate (Barnett and Smiles), T., 368. 

CaHuONXla 4 :4'-D i c h 1 0 r 0 b e 11 z i 1 p h e n y lh y d r a z 0 n e ( Kenner and lVm.111 . 
T., 1967: 

C„H 14 0 1 BrS rf-Bornylamine d-a-bromocainphor-ir-sulplionate (Pipe ns 
Read), T., 994. 


20 V 


C»H, ONC1S Tetrachloro-S-plienetylphenazothionium hydros; ir 
( + H 2 0,CHC1 ;1 ) (Beady and Smiles), T., 1561. 

C„H«,O.NBfS d-(f)-Te t rally dro quin aldi no <t(f-)a-bromocamp]i« «. 
phonate (Pope and Read), T., 2203. 


Oil Group, 

C a H, 4 0, 3 -Acetoxy- 9 -phcnylfluorone (Pope and Howard), T„ 102.. 

C H..O. Ethvl 2-keto-3-acetoxy-4:5-diphenylene.2:3-dihydrofura« : > 

carboxylate (Richards), T., 1457 ; P., 195. 

CJ.,0, Acetyl derivative of substance, from red clover (lowers (I’.mlJ- 1- 
' Sahvay), T., 239. fA 

C 21 H,;N 2:3-Diphenyl-l-mcthylindole, preparation of (Richards), , 1., ■' 

C,,H,80 3 6-Hydroxy-4'-methoxy-9-pbcnyl-2-methylxantheii (1“™ 

Howard), T., 974. T 

C.,,H.,.0» i-a-Methoxy-a 00 -triphenylethane (McKenzie and WR£>5 -. - 
(a-Methoxy-afiS-triphenylelhane (McKenzie aud IVuen), T., 
C„H;„O n QucrcitriD, and its trisodium derivative (Mooee), P., 1s ‘- 
CziHaoOu Serotrin ( + 3H,0) (Power and Moore), T., 1109 ; P, r 
Incarnatrin, from clover (lowers (Rogerson), T., 1008 , P., 1 -• . 

C a H H O r Acetylmatairesinol (Eastekfield aud Bee), T., 1030; 

C h H m N 2 Menthyldiethylbenzamidine, and its salts (Cohen an 

T.. 333. 
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formula index. 


21 11-22 11 


0 H jO, Trifolianol (Power ami Salway), T., 219 ; p., so. 
c!feN Fentadecylaniline, and its hydrochloride (Le Sueur), T., 243S ■ 1> 
2.1*0. ’’ * ** 

21 III 

C H ACl 1 (or 4)-Chl oro-8-hydroxy-l (or l)-phenoxy-5. m ethvlanthra 
' ,jui none (Walsh and Weizmasx), T., 690. 1 ueln y la ntiira- 

Cj‘,0N, Diphenylhydrasonc of trikctohydrindene (Ruhemanx), T., 
d ‘ ! * heD 3’ l “ obut y r3 t e (Mitchell and 

C.,Hi..0 2 N 2 Strychnine, constitution of (Peekin and Robinson), T., 305 ; 

Substance, from piperidine and diketodiphcnylpyrroliue (Ruhemanx) T 465 
^O^WMcthyipaYine, and its salts (Pyman and Reynolds), 

hj ' dr0gen < + U or 2JH s O) (Pyman and 

C,,H ;s 0N A cetotridecyl aniline (Le Sueur), T., 2440. 

C a H,0Nu Phcnylpentadecylnitrosoaminc (Le Sueur), T., 2489. 

21 IV 

CiH $& B j i K^ , "“ 0,li0ti,M hydroxide 

C -^K 1 ^^^^ 0bea2ylide, ‘^ itr ->‘ ili -. Potassium 
AHiAty Phenetolcazosulphobenzylideiieauiline (Green and Sen), 
CvH ;: ,0jNjS l^ienctoleazosulphobciizvlidenp-H aminnni, * * 

salt (Green and Sen), T., 2245. ° CI,z ^ uaene ^- amino P^nol J potassium 

Phenetoleazosulphobenzylideneaniline-» snln limits on - i 

potassium salt (Green and Sen), T., 2244. 2>-suJ phonic acid, 

yyyfsCl. 6(?r 7).Mcthoxy-7(or 0)-[6:7-di hydro xy-2-inotlivl 3.4 dihv 

d’rstANl^T. 0 , 279. Um ° Xy ^ '^' mebbyl d:d d * ll ^ dr ^^ <, ^ u uo ^ “ o^'oriife 

• H °W 6(or 7).Methoxy-7(or 6) [6:7-dihydroxy.2.methvI-8-4 dilivrirr, 
XANh T°, 1 279 araOIy ^' ,neth ^ *^ :4 d i b Knorin iiuniodide^fpY- 


C 22 Group. 

-Jn aW-Dmaphthanthracene, preparation of (Homer), T„ 1141 • P. 10. 
' “f 2 °5 itS llydro ' derivative and isomerides (HoMEit’and 

. . 22 II 

•~a'n J^Phenylpyrrolinophenazine (Ruhemaxn), T., 1443 ■ p. ion 
.K 0 ''"^“iylidened'oxybonaoin (Ruiiemann), T., 459 . 

.H V s , P leI 1 y Ib ’‘ t y rolsct! > I 'e (Porihe and Arut), T., 1548 ; P. 199 . 
T.,U60 ; P.’Tm, t0m ethyl acet5ac etate and phenanthraquinone (Richards), 

Ch° 0 * etIlylindo10 (R'chakds), T., 97S. 

" 1459 ; p„ 195 ■‘•I’J'^Hthroxylacetoxyacetoacetate (Richards), T., 
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22 II— 23 II 


FORMULA INDEX. 


Cj.HnA, Trifolin ( + H,0) (Power and Salwat), T., 239 ; P., 20. 
woTrifolin (Power and Salway), T., 244 ; P., 20. 

Diphenylcampholide (Shibata), T., 1240. 

"lactone of diphcnylhydroxyeampholic acid (Shibata), T., 12)1, 

C_H O s 2-Ace to-a-naphthyl hydrogen camphorate (Edmixsox and H n . 
~ ditch), T., 228. 

C>.HaiOa Diphcnylhydroxyeampholic acid, barium salt of (Shibata',. T 
1240. 

Diphenylhydroxyisoeampholic acid (Shibata), T., 1246. 

Monthyl a- and fl-methoxynaphthoate (Cohex and Duliev 
T., 1747. 

C~,H m 0 3 Menthyl o-, m-, and p-isoainyloxybenzoate (Coris 
Dudley), T., 1744. 

C Citrullol, from colocynth (Power and Moore), T., 102 ; P., ». 


22 III 

CJLO.oN, 4:4':7:7'-Tetranitro-6:6'-dihydvoxy.l:l'-p-phenylene.2:2 , .di. 

methylbisbcnziminazoU (Meldola and Ki’Ntzen), P.,340. 

C.,Hi S 0.N Substance, from »-amino-qMihydraxyacetopheooue (T utis), T. , 2515. 
C',H,«0»Nd Substance, from trinitrohenzene and pbenyl-S-naplithylamine (Sud- 
~ borough and Beard), T., 789. 

C..,H ls O # N s Substance, from l-henzeneazo-2-naphthylamine and trinitrobeimra 
~ (Sudburough and Beard), T., 737. 

CsaH.yOsNo Din itrodi phenyl cam pholide (Shibata), T., 1241. 

C.lH.lo a N Nitrognoscopinc, and its salts (Hope and Robinsox), I’., 229. 
cIhZO-N Gnoscopine (, dl-mmli,ir ), synthesis of (Perkix and Ronissos), 
’ P.,46; resolution of (Perkix and Robixsox), P., 131. 

<1- and 7-Narcotine, d-bromocamphorsulphonates of (Perkix and Rodims', 
P„ 131. 

CmHmOsS 2-Aceto-o-naphthyl camplior-0-sulphonate (Edmixsos and 
Hilditch), T„ 228. 

C^EhOjN Aminoguoscopine (Hope and Robixsox), P., 230. 
c H . O.N. aO-Dianilinosebacic acid, and its silver salt (Le Sran and 
' Haas), T., 180. 

22 IV 

C>,H„O s NS Substance, from phenylmercaptan and diketodiphenylpynolK 
(Ruhemakk), T., 464. 

C„H,.,0,N,S Phene to leazosulphobenzylideneaminosalicylic acid, 

potassium salt (Greek and Sex), T., 2245. 

C-H-.O.N.S Phenetoleazosulphobenzylidenc-p-phenyUnedimcthyldi, 

” amine, potassium salt (Greek and Sex), T., 2245. _ 

C„H„OiNC 1 6 (or 7)-M ethoxy-7 (or 6)-[7 (or 6)-hydroxy-6 (or r J-mc-ti'.oiy 

~ 2-methyl-3:-l-dibydroisoqniiioliniumoxy]-2-iuethy!-3:4-dihjdr« - 

quinolinium chloride (Pymas), T-, 2j8. 


C-2z Group. 

C„HmO-. 4:5:6-T rip lienyl-2-py rone (Ruhemakk), T., 459; P., »9. 
8-Hydroxy-ll-phenyI-d-naph thaxanthen (Pope and Howard ,T 

C»HnN s Phenyl-p-tolylpyrroliuophenazine (Ruhemans), 

(ULo. Triacetylpratensol (Power a D d Salway), 1., 238. 

6-Ace toxy-4'-met ho xy-9-phenyl-2-methylxanthcn 

Howard), T., 974. 
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formula index. 


23 11—24 II 


; h 0 Ktliyl phenanthroxylacetoxymalona te (Richards), t„ 1457; 

- u 0 Methyl dipheny Iliy droxytsycamp ho late (Siiibata), T., 1245. 

- H''n. Phenylmentliylbenzamidine, and its hydrochloride and plaUui- 

' • (Cohen and Marshall), T., 330. 1 

- ^ .fj fleptadecylaniline, and its hydrochloride (Lb Sueur) T 2435 • 

'• i\,2!»o. * ’’ 

23 III 

-H .0;N< Substancg from benzj’lideae.a.uaiihthylaminc and trinitvobenzeue 
■ sruiiOKOUGH and Beard), T., /9d. 

S-,j3, stance, from aa-diphenylpyridiiie and ti'initrobeuzene (Sudbo rough and 
Heard), T., 794. 

[ H ON lO-lIydroxy-f-phenyldiliydro-aR-phenonaphthaccidine (Pore 

• ;;,.j Howard), T., 976. 

C H -0 Cl S;6 Diacetoxy-9-pheuyl.\-anthonium chloride (Popf. and 

’ ijilWAJID), T., 1027. 

: H .ON.. S-Benz oyl am i u o-3 diydroxy-2-keto-4:5-di phenyl pyrrol i no 

.ia’omposition of (Ruhemanh), T., 463. 

1 H.O.N, Substance, from a- and (1-naphthylaimno and trinitrobeuzene 
' Srrjeor.oucH and Beard), T., /88. 

C-H.O.N Dibenzoyl derivative of /yhydroxyphcnylethylmethylamiiie 
" i'Walpot.b),, T., 946. 

S.Aectoxy-5-p-methoxyphcnyl-3-methyldiliydroacridino (Pope and 

Howard), T., 975, 

C.. H-OtNo Substance, from tetrametliyldiaminobcnzophenone and trinitro- 
liciizrae (SvDBonouoa and Beard), T., 792. 

C H;,0,N : , Substance, from totramethylpdiaminodiplienylmethane and tri- 
nitrobenzene (Snnnonoi'CH ami Beajih), T., 791. 

; H O S- Substanee, from tetrametliyldiaminobenzhydrol and trinitrobenzene 
(SuDKuiuiL'tJii and Beard), T., 792. 

1 H.,0 llp N. Nitronaroeine (Hope and Kobissox), I'.. 230. 

C ,H.jON Acetopentndecylanilide (Le Sdel'u), T., 2439. 

E;H (l 0N : Phonylheptadecylnitrosoamine (Le Speer), T., 2107. 

23 IV 

I;H ,0 : N:,S Toluene-w.snlphonyl-p-aminobenzeneazo-3-naphthol (Mon- 
oas ami Pickard), T., 57. 

- B X S Substance, from tetrametliyldiaminothiobenzopheiiouo and triuitro- 
teiBrne (ScDBOironiH and Beard), T., 792. 


C, 4 Group. 

‘-'H 0 benzoyl derivative of 2-benzo-a-naplithol (Kn.nissox and Hu.. 

I’lTi'H), r. , 226. 

^''Ky.H-p.methdxyphenyLR-naphthaxantUen (Pope and 

'0 Acetyl derivative of trifolitin (Power and Salway), T., 240. 
"' H Smnv' ; T >1 236 1 ™ tive ° f substlint;e ' fl ™ «d clover flowers (Power and 
' Oiacetoxy-4'- m e th °xy-9-p heriylxanthen (Popp, and Howard), 

Th o' ^‘'^cebyiheapentin (Tutix), T., 2061. 

' Kit '""’I'yl andp-benzyloxybenzoate (Cobbs and Dudley) T., 


XCVII. 


8 P 


2717 



24 H 25 III 


FORMULA INDEX. 


CJi M 0, Elat eronc (Moore), T., 1803 ; P., 215. 

C.iHjcOi Substance, from oxidation of elatcric acid (Moore), T., I 804 ; p .. 

C. H IJ. 0 - vt-. and jj-Tolylmenthylbenzamidine, and their hydir > , : i.].' l . ; 
and platinichlorides (Cohen and Marshall), T. , 331. 

C.jHj.O, Starch, iodine reaction for (Harrison), 1’., 252. 

24 III 

CaHrASs Naphthabistbioxanthone (Davis and Smiles), T., 129S ; p. i; , 

c" H^O'N. Acetyl derivative of substance, from ptienyl-^-naplitliykniim 
trinitrobenzene (Sudborouuh and Beard), T., 789. 

C„.H,„0,N 10 Hvdroxy7-ti-methoxyphenyldiliy4ro-aS.pl, euo„ 1 |,|. lll ,. 
cridine (PorE and Howard), T-, 976 ; P., 88 . 

r H-iO.Nj Substance, from benzyl-d-naphthylaminc and trinitrotoluene . 5 , ■, 
borough and Beard), T. , 788. 

C u 0 S N, Substance, from diethylammobenzyhdene-p-ammonietliylam!;,,,,,.: 
trinitrobenzene (Suhborougii and Beard), T., ,91. 

C^HogOjN Acetyl am inognoscopioe (Hope and Robinson), P., 230 . 

Cr,H sa 0,N, Methyl aS-dianilinosebacate (Le Sueur and Haas), T.. 1 ,,; 

C.jHjAN" Dioxime of elatcrone (Moore), T., 1804. 

24 IV 

C H,.ON„S, Benzcne l:3:5.trisulphonylter-p.pheuyUne,liazoimiii! 
(Morgan and Pickard), T. , 54. 

C„H«0..,N„S, Benzcoe.l:3:5-trisul phony lter-m- and y-nitroaoilit, 

(Morgan and Pickard), T-, 64. 

C HsKClPt Benzeneazobenzenediazonium platinichloride 'Hra::; 

21 and Thole), T„ 515; 1’., 54. 

CaHaANnSs Benzeuc-l:3:5-trisulphonylter-p-phenylenediami]ie 41* 
can and Pickard), T., 55. 


C 25 Group. 

C.-H.O . Carthaminc, and its potassium salt (Kametaka and Perkin . T. 

* 1415; P., 181. 

Xantliocarthanimic acid, salts of (Kametaka and Perkin), T, , 1425: i 
181 

C„H«0- o-B-Benzoylvinylplienyl hydrogen camphorate (Emusas il: 
Hilditch), T., 227. ; 

C. a H 3 iN 2 Plienylmentlrylcthylbenzamidine, and its salts ((.ohen a. 

Marshall), T., 331. 

C,.,H j 0 O 6 Acetyl derivative of trifolianol (Power and Salvay), T„ ill. 

25 III 

C H O N- Substaucc, from benzylideneanilineand tiinitrobenzene (Si hbo : 

* and Beard), T., 793. 

C, 5 H lg 0,,N, Substance, from benzaldehydephenylhydrazone and tmi 

(SnnioiiOL'GU and Beard), T., 793. 

C HvOsN Acetyl derivative of 10-liydroxy-7-pheRyldihydro.«J'l ■ 

' naphthacridine) (Pore and Howard), T., 9,,. 

C, 3 H. O0N4 Hydrate of 2:3-bis-(j>-dimethylaminoanilo).a- „ 

C i ,Ha0 5 S E 0%.Benzoylviilylpbenyl camphor-0-sulphonate iD™ 1 

CJ*^^ IL Subatanc’«,''from the action of p-triazobenzaldehyde on L ', ir.pl . 

^-semicarbazide (Forstkji and Judd), T., 261. 

CLH43QN Acetoheptadecy lairilide (Le Soeue), T., Mi. 
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FORMULA INDEX. 


25 IV— 27 II 


25 IV 

: anJ B " naph 
' H O-NS Benzoyloscine rf.camphorsnlphonats (Turix), T. 1795 ■ P. 


25 V 



C 26 Group. 

; H,0, lil-Hiphenoxyantliraquinone (Walsh and Webmanx), T., 688. 
ISO.' a-v-Diplienyl-y-l-uaphthylallene-a-carboxy lie acid (I,ai’wobth 
■■ Wbum.li:). £, 45. 

. 1 i,<:ancc, from diphenylnaphthylallenecarboxyHc acid and acetic acicl (Lap- 
and Weihsikb), T., 47. ' ' 

i jj u ]:8:8Triphcnylindole (Richards), T., 978, 
iXO" ay-^ipiienybyd-naphthylbu tyro lac tone (Lapworth and 

f iVmM.Kll', T., 42, 

.H.Oj i-Apctoxy-ll-p-mcthoxyphenyl-jS-naplitliaxanthen (Pope and 

ildivAi T. , 975. 

;.H N l:J:5-TripI]cnyl-2-(frf.-butylpyrroIe (Boon), T., 1260. 

l Aniliiio-2-5 , i , /.-butyl-4:5-dipIicnylpyrroIc (Boon), T., 1259 - p 

' id." 

):3:4-Tripl]onyl-6-(iT(.-bHtyldihydi'opyridazine (Boon), T., 1259' P. 91 
sHj.O,, Diacetylcitrullol (Power and Moore), T., 102. 

26 III 

a: H,0.N, l)initiol:4-diphenoxyanthiaqninone (Wauii and Weiz- 

mans'. T., 689. 

l,H:0Br liromolactone from ethyl oy-diphenyl-y-l-naphthylallene- 
•■-arboxylate (Lapworth and Wechsi.ek), T., 47. 

>H;0, N. Substance, from acctophenonephenylhydiazone and Lrinitrobenzenc 
■SniBOKorcH and Beard), T., 794 . 

aH.ON 10-Acetoxy-7*p-m ethoxy plumy Id iliy dr o*aj8-phenonaphthacri* 

j (1 1 ne (Pun: and Howard), T., 976. 

Substance, from p-aminobenzeneazodimethylaniline (Sdebohough 

ilH'l HEARD), 1., /8/. 

H O b Btlivl cC-dian ilinosebaca te (Lp. Sveur and Haas), T., ISO, 


C»7 Group. 

2:4-DibenzoyloxybenzhydroI (Pope and Howard), T., 80 . 

;H 0 Tetraphenylacetone (Smedley), T., 1491 ; 149. 

:H i!n:„i™; , T°^r i,hthyI h,dr#gen calu pborate (Edminson and 

of ' •» Teyhmia purpurea (Clarke and 
7 i tnn (n.j/ap ureitrix), occurrence of, in Osyria abymniea (Auld), P., 146. 
•4''ftTO%vr1--*?v l,, o« oUq * ,toitrin lnd ruti “ ( + 3H 2 0), identity 
' L Wp Bon,y oinvlbenzamidine, and its salta (Cohen and Marshall), 
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27 II— 29 III 


FORMULA INDEX. 


C.,IU) Verosterol ( + H a 0) (Power and Kockrson), T„ 1951; P.. 2W. 

Phytoeterol, from colocynth (Power and Moobe), T., 105. 

Phytosterol, from gelsemium (Moore), T., 2226 ; P., 247. 

Phytosterol, (and 4 H,,0) from Trifolium iimmalnn (Roanaaox), T. 1!i; 2 . 
P„ 112. 

27 III 

C~,H.0,N. Substance, from cinnamaldehydephenylhydrazone and triniu,.. 
benzene (Sudborodch and Beard), T„ 793. 

C^H.yOoN 8-Benzoyloxy-5-phenyl-3.methyldihyd'roacridine (Porf, 
Howard), T, 83. 

C-H.-0N-, Quinine 4-oximinocyc7ohexanecarboEylate (4-2SH.O) -Milk 
and Bain), T„ 1872. * 

27 IV 

r n ON.S Phene toleazosulphobenzylideneaminoazohenzeiie, 
inm 'salt (Obken and Sen), T., 2240. 


C 28 Group. 

CjjH.nO 2:2i5:5-Tctraphcnyl-2:5-diliydrofui'an (Fitrdje and Ar.vr), T. 
1 , 1542 ; P., 199. 

CogH.nO., Ethyl oy-diplionyl-v-l-naphtliylalleiie-a-carhozylate ;|.ai - 
worth and Wechslke), T., 44. 

C.ijH.nO,! Dibenzoyl derivative of 2:4-dihydroxy-4 -methox jbeuihydioi 
(Pope and Howard), T., 973. 

C ,H Oj Mcnthyl fl-benzoyloxynapbtboate (CoHENand Dudley), T., lib. 
CkHmO t a-Blaterin, constitution of (Moore), T., 1797 ; I'., 215. 

28 III 

C.U 0„N, substance, from phenyl a- and fl-naphthylaiuines and trinitrol*®:., 
(Sudbop.ough and Beard), T m 789. 

C H ON 2-Keto-3:3-bishydioxyplieny]-4:5-dipheiiylpyrroliuc Riht. 

“ mans), T., 465. 

CaHasOsS Dibenzoyl-jJ-c resol sulpboxide (GAZDARand Smiles), T.,22R j . 


C» Group. 

r u N, (i-BornyW-bornylotbylben/.amidine, and its salts (Costs t:. 

Marshal!.), T„ 335. 

. 29 III 

C..H„0,.N- Substa tee, from benzylidene-0-naphthylamme and trinitroben. 
(Sitdbokolgh and Beakd), T., 793. . J 

C-sHnOtN w-Benzoylamino-op-dibenzoyloxyacetophenone (1 

C.»h!a»N, Substance, from j.-tolyl-a-uaphthylamine and trinilrobenzeae 

borovoh and Beard), T., 790. . irv 

Substance, from o- and p-tolyl-fl-naphthylamines and tnmtrobenze 

borough and Beard), T., 790. , , ui ., £ , 

CoeHajOuN, Substance, from tctramethyldiaminohenzophenori 

benzene (SuDROROfon and Beard), T., 792. „ trinitre- 

Co a H.«,0 0 N 5 Substance, from tetramethyldiaminotripheiiytaethan 

benzene (Shdborolgh and Beard), T., 792. 
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FORMULA INDEX. 


29 V -31 IV 


29 V 


C H O.NSSi d-Naphthylamine 7-dibenzy letliylpropylsilieanesulnhn 
• r,; e tCHAUWORR and Kimxo), T., 770. U‘M»M«e«»iplio. 

r . H O.NSSi /-Mentliylaminc i«-dibenzyletkylpropylsiUcane a i.lnhn 
1 ,:e ' -| -SHjO) (Chaixenoek and Kimxe), T„ 152 Py'*m«an«.uJpko. 


C 3 o Group. 

C ,H.,0.^' <i -b‘- , nzoyIoxy-ll-pheiiyl-R.naphthaxanthen (Pope and Howard), 
c H„N l:2:3-Tripheny]-a and B naphthindoles (Richards) T m 

C ^ ; wt^^fm Utrapheny,tetrahydr ‘ )fu - ; ' <*"»* 

30 111 

C H.OjN., «'Dibenzoyluxy-2:5-dipheny]pyrazine (Totin), T,, 2519 
C H...0,,N ; Substance, from phenyl-a-raplithylamine and trinitrotoluene' (Sri). 
Man Ml and Beard), T., 789. ' 

C HAN, Substance, from dibenayW-naphthylamine and trinitrobenzene 
SrmioiMUoH and Beaiui), T., 791. 

C K.9 N Narcotine salt of 2 : 3 : 5.trinitro.4.acetylaminophennl (Mfl- 

imu.a and kUNTZEX), T., 452. 1 ' 

C,H :1i 0 4 N, Elateroneplienylliydrazone (Moore), T., 1803, 

30 IV 

C ^lE^SEn t ^ enZaIdaZi,,e " iSUlP,,0niC M,d > P “ ,a8Sh ' m 

c W </• and /-Pavine camphor-fl-aulphonate (Pope and Gibsox), 

d-Pavine bcamphor-B-enlphonate and /-pavine d-camphnr.i0.snl. 
] i hon ate (Pope and Girsox), T., 2212. 1 

C H ;;»,.' r T^ h0Iy,Stibine ehl,,1 ' i,le (MOBOAM, M ICKt.ETIIWA IT, 

30 V 

C “SMr ^*“‘b rent oeamphor-T-snlpho nate (Pope and 


C S1 Group, 

C (+H*0), and its sodium salt (Power and Moore), T. t not ; 

31 III 

' ^‘^M-naphthylamine and trinitrotoluene 

C H i :1 42i%.f I82 me l can i'b°cartliaminate (Kametaka and Perkin), T.. 
C * “J* of 2:3: 5-triiiitro-4-aeetylaminophenol (Meldora 

C 31 ly 

^'KunhT.foso”" 16 a " ! ^“■"pbor ir-snlplionate (+ H,0 ) (Pope 
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32 II— 37 II 


formula index. 


C 32 Group. 

CjsHkOs Methylprnnol ( + H.,0) (Power and Moore), T., 1106. 

32 III 

q H,.Oi 2 N, Substance, from on-, and 00 dinaphthylamine and trimtrul*ii ftw 
("Sudborough and Beard), T., 739. 

C 33 Group. 

C-isHaoOr, 8:6-Dibenaoyloxy-9-phenylx»ntUen (Pope and Howard), T., Si 
C .„H., 9 0 s Dibenzoylmatairesinol (Eastfrfielr and Bee), T., 1030. 
CaHj-.O. Acetylprunol (Power and Moore), T., 1105. 

33 III 

LIUHI, Brucine salt of 0phenyl0.nielhylglyoidic acid (Wnoii us , 
T., 409: P., 44. 

33 IV 

C HyO N 6 S. Methanedisulphonylbis-/j-aminobcnzeneazo-0.naphtlnd 
*' (Morgan, Pickard, and Mickleihtvait), T., 60. 


C 34 Group. 

C M H M 0 4 Aeetylmethylpmnol (Power and Moore), T., 1106. 

C jHu.O Incarnatyl alcohol (Rogerson), T., 1011 ; P,, 112. 

34 III 

C H OiN, Substance, from p-nitrobenzaldehyde and sodium camphor (Wim- 
M TON), T., 411. 

C S5 Group. 

C^HmOj Diacetylprunol (Power and Moore), T.. 1105; P., 124. 

35 III 

C -H,,0,oN 0 -Naphthylamine xanthoearthaminate (Kametaea itc 
Perkin), T., 1425; P., 1B2. 

C. H^O.N, Ergotoxine, and its salts (Baroer and Ewins), T., 284 ; P,, 

C ri6 Group. 

C;,,H ;s 0 6 SSbo Tripbcnylstibine hydroxysulpbate (Morgan, Mwut- 
thwait, and Whitby), T., 35. 

C™H aOrNkSo Bisphenetoleazosulphobenzylidene-^-pheuylenedian • 

potassium salt (Green and Sen), T., 2247. 

r H.-OpNXlri Triehlorobutylidenebis-S-aminophcnyl-tt-cainpIioraim 

acid (Woottox), T., 410. 

36 V 

C . r H ...OfNSSi Morphine < 11 - and l-dibenzylethylpropylsilK»i>f.v 

phonate (Challenger and Kipping), T., 762. 


C^H^Ooq 


C 37 Group. 

Octa-acet vlsevotrin (Power and Moore), T., 1109. 



FORMULA INDEX. 


37 III-54 IV 


37 III 

Jft' ester ’ phosi,hateauit Gloria, of (BAm* 


C 38 Group. 

C H ^-^M^^apMhylencdi- 

38 V 

C,H..q.N.SSi Cinchonidine f and /-dil>en*yl«thyl P ro i>ylsi lie. no 
• iii|ilionate (Challenger and Kirpixu), T., 760. 3 1 } ne 

C 3 ,j Group. 

C H O.N.SSi Quinine dl and /-dibcnzyleUiyhiroDvIsiUcan.s,,!,,!,.. 
air (jfALLENGEK and Kipping), T., 760. 65 “I’* 10 ** 

C ,H,.0,JV 2 S..Si Mtenthylamine dibeuaylethylpropylsilicauedisul 
id ate (Challenger and Kippisc), T., 153. 1 } l,snl 

C 40 Group. 

C, H,.0 N ; SSi Strych nine dAdi benzyl. .thylpronvIsilicanfiRuInHnnaf. 
end + 3 H.O) (Ciiaixekc.es and Kipping), T.' 150 ' 

S, j»l C Km"°K^ T.l' 770 ^ et ' , ^** ,1O * l ^* 3 ' 1 ' Ca,,eSU * l ’* ll>na * e (Chauesoer 

0,. Group. 

C,H|;0. Inearnatyl hydrogen phthalate, sodium salt of (Rogekson), T„ 

42 IV 

Cil ^;h^J t i“;i'^rT!;2l^ Ult,1,0bCnZylidenebeUZidine > Mm 

42 V 

CJ:.0;N : ,SSi Hrucine dl-, , I - a „d /-diben/yletlirlpronvlaiHoaneeuI 

idionate (CnALLRKOXE and Kimso). T., 7661 J ' llcal, ' sl11 - 


C« Group. 

^ ,Jt ‘ * >l> ^ etraben2oyloxy.2:5-diph cnylpy ranine (Trrix), T., 

C “H-°A i- ami 7-Pavinc ri-tarirates (Pope and Gibson), T„ 2217. 


va 54 uroup, 

’ ttf§oi^"^^^ t “«lpkoByHer. / N»miiioben«n«Azo.«.R» I ,l,. 

2723 



60 V— 67 It 


RrtlMtLA INDEX. 


C fi0 Group. 

CH-0 N.Br.S-. <if-P»*i»e 'M-a-bro in o-ca m b » r x sul p h o n a t . . m, 

(Poi’R aud iUBbojr), T., 2210. 

C 6 i Group. 

C H-oO,nN 4 SoSi Strychnine diben ?-y 1 ethyl p ropylsiIicanedisnlp} lona , fe 
fil (Ciialleng F.n ana Kipping), T., 151. 

C, ;7 Group. 

C,;H4,0 1s Benzoylcartli amine (Kametaka and L’erkin), T., 1421; 1’., 1 j]. 


Page 

55 

56 
60 
82 

464 

690 

1032 

1033 

1056 

12191 
1221 1 
1223 j 
1225J 

1245 


1297 

1398 

1733 

1738 

1826 

2001 

2274 

2274 


2275 
227 5 

2275 

2275 


ERRATA. 

Vol. XCV1I (Trans., 1910). 

19 for “CmHsAN.V’ read 

IS* „ “ CoiyiAS.” read “ C»HaP,I«*i 
1 “3:i.J)ibc>i;oyl-$-pheTii/haiMai read 

“ 3 : 6 - DHni3>i/l(ity-9-iihc<ujltiuiilf, 
2* „ “(UlaOnNS ” rml “ (y^ANS.” 

12 ,, “U,jH 8 Cf 5 Cl..'' A«d “C|sH b 0 3 CL.” 

16 6' 1 for “2-Met!ij : l-l:3.ljciiw)xaziue.4.eno read 

ill S' 16'/ ; ; .J-Methyl - 1 : ll-diUy<lrobeiizf.xa/in..-4-ut l ( 

10* alter formula to “N 3 'CH<^t 


I head-line for “ nitjiogen ” mu' “ hydrogen.” 

CH.,:C-C11 2 CH., CH.iCCH.j'OH., 
a for 'I i read I I • 

C CH, O-^— 00 

1J* „ “C,H,<!»>C,H 4 -OH” read “ O.H^^l/H^OH," 

4* “ $.Xitro-§u^Amthykmmorin'‘' read 

” “b-Kitro- $uHiiutdh(iwi>>*' 

20 „ “270'8 ”' read “240'8V’ f 

11' 11 Benzoylnaphthoyl ” rea>.l “ Benzoyl. 

2* ,, ‘‘deep orange ” read" pale yellow. ’ 

25 „ “has ” read “ have.” 

16’ „ “'l-Mdhyl-” read “ 2 -Mdhyl 


• ‘ C 8 H 4 <^!>CH -CO s Et ” read 


A',H.<Coi> Dlt ' C0:& '' 


“ Z-mdhyl- ” read u 2-methyl-:' 

• ! ” read “ 2-AfdM” 

‘•C 6 H 4 <™^!>CH 2 ” read “C 8 H 4 < C0 ;; 
•3-f udhyl-" read “2 -Diethyl. ' 

* From bottom. 
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Organic Chemistry. 


Relation between the Specific Gravity and Optical Constants 
f Isomeric Organic Compounds. K. Heydrich (Zntsch. Kryst. 
jgjo 48 ^ 2-13—305). — The crystallographic constants, specific 
. ^nd refractive indices were determined for the following: 
MetlivV oxalate (monoclinic, a : b : c = 1 0351 ; 1 : 0-3346 ; /3 = 101°55'. 
n 14 Refractive indices for I) line [values for C and F lines are 
1 for each of the compounds], a=l'4177, /J = 1 "46 16, 

a VlV’D Succinic acid (monoclinic, a : 6 :c = 0-5688 : 1 ; 0-6195 ; 
r.n ’o ' 1) 1-562— 1-567. «- 1-4503, 0= 1-5338, y= I 6100). 
,J] '(monoclinic, a: b : c=l-6086 : 1 : 1 0229 ; /? = 94°15'. D 

1-375 a=l-59B, 0=1-609, y= 1-747). Kesorcinol (ortho- 

iljcmibic-, ci : 6 :c = 0’91 10: 1 : 0-549. D _ 1-281-1-285. a- 1-5781, 

1 ijl97 v — 1"6273). Quiuol (ditjgonaFscaleuobedra), a:c = 

1- 0-6680-' U 1 '328 — 1-332. <u = 1-6325, e= 1 6262). 3 : 4-Dinit.ro- 

t ,Uiene (lnonoclinic, a '.b : c = 0 85930 : 1 : 0-54076 ; — 94^1 8 . 19 

l.jltj— 1 - 521 . o = 1'4423, 0= 1-6619, y- 1-7556). 2 : 6-Dinitro- 
tolnene (ortiiorhornhic, a :5 : c = 0 5714 : 1 : 0-5407. I) 1‘538 — 1"540. 

1-47SS, S= 1"6694, y = 1-7244). Codeine (orthorhombic, a :b : c = 
0 9565: 1 : 0-8346. D 1-309— 1 '31 5. a = l-642S, /3- 1 ’6355, y = 1-6838). 
iseCudeine (orthorhombic, a : b :c = 0 6322 : 1 : 0-5600. D 1-361—1-367. 
(-1-6671) 3 = 1-6422, y = 1 6754). i/c-Codeine (monoclinic, a : b : c« 

2- 1942 : 1 : 1-1036 ; 0-lO8°l4'. D 1-288—1-290. a =1-5743, 0= 
l-Cl)' 1 ! y=l-6472). Dicyanodiamide (monoclinic, 

' ■«:5:e=l-1109:l: 1-4213; 0=115°2O'. 

D 1 - 404 — 1 -405. a=l‘5212, /3 = 1 -5493, y= 1-8471). Melamine 
fmotwimic, a :5:e= 1-4121: 1:0-9728; 0 = 112°16'. D 1-573. 

tt = 1-4906, (3= 1-7429, y= 1-8721). Potassium phenol -e-sulphonate 
(orthorhombic, a : b : n — U ■ 7 7 9 6 : 1 : 0-4621, 19 1-733 — 1*734. a = 

] 5265, 1-5677, y= 1-6467). Potassium phenol-p-sulphonate (ortho- 

rhombic, « :6 :c=0-8790 : 1 : 1 0017. D 1-869—1-871. a= 1-5714, 
(J = 1-6079, y= 1-6942). 

In each of these isomeric groups an increase in sp. gr. is 
accompanied by an increase in the mean refractive index, the specific 
refractive power remaining practically the same. For the polymeric 
distances there is a much greater difference in the specific refractive 
mver. ' L. J. S. 


Hydrocarbons of the Wool Grease Oleins. X. Augustus 
i. Rill and Laurence R, Forrest (J. Armr. Chem. Ao'c., 1910, 32, 
1013 ).— The hydrocarbons obtained by the hydrolysis of dis- 
L.t-i wool grease oleins were freed from cholesterol and fractionally 
(-tilled under i mm. pressure. Each fraction was crystallised from 
retone, so that the material was finally divided into two series of 
ihjlenic hydrocarbons ; the first, containing twelve terms soluble in 
' Vtone at 0°, ranged from beptadecylene to triacontylene, O 89 H 60 , 
' 11 the insoluble series included nine members, from eico-ylene, 
T °R xcvm. i. 3 C 
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ATISTIUUTS OF CHEMICAL PAPERS. 


C,(|H. 0 , to nonscosyleue, C M II 65 . The b. p., molecular weight, 5m , 
iodine number of each fraction is giveD. >V. 0. \Y 

Historical Notes on C-NitroBO-compounds. Ecgex Ba*. 
herger (Ber., 1910, 43, 2353-2355. Compare Abstr., 1900, i, 500,, 

-j'he following arguments are brought forward against Pilnty’ s 

formula, CMef.NO-ONO, for fnitroles (Ber., 1902, 35 3094 note), 

(1) In all cases in which the hydrogen atom of the .NO-OH group 
of nitronic acid is replaced, the substituent becomes attached to carbon, 
for example, CIIMel NO-OH gives CH 3 -CHEi-Nb 5 . (2) A nitrite of 
the type CMe,,:NO-ONO, should be readily hydrolysed by water; 
it-nitroles are not. (3) Piloty’s formula does not accoimt in any 
way for the similarity between il-iiitroles ari< ^ true C-nilroso- 
compounds. J- & 


Action of Grignard's Reagents on Methylethylacraldehyde 
and the Preparation of Certain Dioleflnes. E. Bjelouss (&r., 
1910 43, 233d— 2333).— A series of unsaturated secondary alcohols 
has ’been prepared by tffe action of magnesium ethyl, isobutyl, 
and isoamyl bromides on methylethylacraldehyde, and there alcohols 
have been transformed into diolefiues containing conjugate double 
linkings by means of crystallised oxalic acid (Zelinsky, Abstr,, 

^l-ilethyi-M-hepten col, CHEtlCMe-CllEt-OH, prepared from ethyl 
ma<m«sium bromide and methylethylacraldehyde, is a colouiless liquid 
with a strong odour, and has b. p. 103— 104°/75 mm., Df 0 8545, aid 


1-44436. The acetate, C 10 H 18 O 2 , has 


b. p. 1 1 3°/80 mm., and 

the chloridei CgHjjci, b. p.' 75 “-78753 mm, 

CHEt:CMe-CH(UH)-CH„-CHMe„ is a colourless, mobile liquid, b. p. 
yOg , n°)40 mm. It has Df 0 8444 and nf, 1*44503. The aceWt, 


C 12 H ?2 0j, has b. p. 


103— 105°/20 mm,, and the chloride, C ]0 H 1S ,CI, 


t$-Dimethyl-ky-nonen-e-ol, CHEt!CJIe-CH(OH) , CII s 'CH ; -0HMs f 
has b. p. UO -112719 mm, Df 0-8441, and P44781 The«cetel«, 
C H„0„ has b. p. 122—125731 mm., aDd the chloride, C n H;,Cl, 
b'p 93— 95718 mm, but evolves hydrogen chloride. 

§-Methyl-& s -heptailir.ne, CnEt:CMe*CIi:CHMe,faa«ol#arles^nohk 

liquid, b. p. 131—132°. It has Df 0-7551 and n D P46211, and shows 

'^^^ tl SWce:c.-ca,0H». . 

b. p. 185-189°, Df 0-7779, and rig D46189.J J- 

Preparation of Keto -alcohols. Faiibenfabr i ken vom.F8«m^ 
Bates & Co. (D.R.-P. 223207).-The condensation P roducts 7f / 1K5] 
and alcohols have previously been described (compaie V ltl ij 
i, 443, 732) ; when this reaction is earned out in the pre-- 
carbonates or hydroxides, it yields stable compoun 1 
value. 

Methyl hydroxyethyl ketone 


CHj’CO'CH. 


-CHj-OII, a colour!^ 
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odourless oil, miscible with water, alcohol, or ether io all pronortions 

b ' pf^ 110/ : n T ,18 l prei Tf ***** “.wTSS 

ffith 3 T’% :,wt sn e w UO h (1 , part) ’ slo ' vl ? addin ? WSm 

carbonate, heating to 30— 3o ,and subsequently distilling the acidified 
solution in a vacuum, lhe acetate is a colourless oil b p 96°/ 15 
J lahyl phydroxyisopropyl b.trne , CH.-CO'CHMe'niT ,nn 
viscol , colourless oil b p 90-95715 -A, is prepared ii a 
manner from methyl ethyl ketone. F M G M 

Fntty AcWs. S. Faciiin, and G. Dokta (. Boll. Mm. farm 
UUitdO 23(--24 7 ).-The authors base a method for the separation 
of the solid fatty acids from the liquid and unsaturated fatty acids on 
the fP“‘ D S.^' ubll ‘ fc y the f° rme ‘- } a bght petroleum of low boiling 
point (. 0-50 ). .Sol« t,ons of stearic, palmitic, and myristic acids if 
this solvent deposit the whole of the dissolved substance when cooled 
to - 40 1 in alcohol and solid carbon dioxide. Laurie acid is somewhat 
more soluble. The separation of the above acids on cooling is a l so 
almost quantitative even when the solution contains liquid fatty acids 
It cases where large amounts of the fornnfr are present in the mixture' 
it is advisable first to remove the greater part of them from the solu’ 
tion by model ate cooling, and subsequently to piecipitate the rest 
at -40. This procedure facilitates filtration. The method is 
conveniently employed for the separation of arachidic acid which 
crystallises along with lignoeorie acid when the fatty acid’s from 

aruebis oil are treated in the manner indicated. K V S 

Mixed Anhydrides. Enos Feriur.o (GaaeUa, 1910 40 ii 
95--100).— The method of preparation of benzoyl ’nitrate by t he 
action of benzoyl chloride and silver nitrate (Francis Tians 1 one 
89 1) may be applied to other organic nnrates.Ld 2 to nhr’iti ’ 
Aietjl iiitnte, CH s -CO-N0 2 , is prepared by the action of acetyl 
chloride on dry silver nitrite at - 30° to - 40°. It is finally diseillL 
at 45 m carbon dioxide. For the purpose of estimltfig iK^ 
the vapours are passed, mixed with carbon dioxide, fiver a hefted 
copper spiral. Propionyl, hutyryl, and benzoyl nitrites are prepared 
in similai manner. The nitrites obtained are identiral wifh Tw 
prepared by Francesconi and Cialdea (Abstr 1904 i 7o:\ hv tT 

action of mtrosyl chloride on silver salts ’ ’ ' c. } H V 

have with the 12 b- 2 ,!" ( whe "> R i and R 2 are alkyl radicles) 

ttmpjjc prcmmiel 0 "^ m6 } h ^ and eth 7 l derivatives valuable 
ptuuc properties, and are quite tasteless. 

XfSftd b ' P - P-r-rori from /J-ethyl- 

atninoniuni hydroxide /LA P / t ' ntac ' ll ' 0,,(le > 7 lelds wh e D treated with 
«. P- 197° is preZ^t fhf ^ P ’ 127 ' 5 ° i the carbamide, 

haul la ^ t P a ea m the usual manner 

the foKSr’of- P - If/} 3 r - iS ° btai “ d b 7 action 
S eg chloride on menthol ,n the presence of pyridine. 

F. M. G. M. 

3 c 2 
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Glucinum Lactate. G. Calcagm (Atli R. Accad. Linmi , 19i 0 
|V), 19 , ii, 229—233, 290-293).— From glucinum carbonate and 
lactic acid ’a salt of the composition Gl^CaHsOs^Ojj.lSHjO can t, 
obtained, bat it is not a chemical individual, for when its aq ue0M 
solution is fractionally precipitated with alcohol, precipitates of various 
compositions are obtained. Indirectly, however, indications were 
obtained of the existence of salts of compositions^ other than those 
studied by previous authors. The specific conductivity of a solution 
of lactic acid to which glucinum oxide is added at first decreases, then 
increases rapidly until one half the molecular quantity of the oxide is 
present The conductivity then rises, but very slightly, reaching a 
maximum when the molecular quantity of glucinum oxide has b een 
added Fuitber addition of glucinum oxide causes a decrease in 
conductivity. These results are obtained at all degrees of dilution, 
and analogous behaviour is observed when the depression 0 f the 
freezing point of the solution is measured. Hence it is probable that 
in addition to the normal salt which has been supposed to exist, 
another is formed coinposedjof eqnimolecular quantities of base and 
acid Above the concentration corresponding with this salt, glucinum 
oxide dissolves in the solution without fornnug salts, and its presence 
modifies the nature of the solvent, so that the conductivity and freezing 
point of the solvent are lowered (compare Parsons, Robinson, and 
Fuller, Abstr., 1908, ii, 105). R ' V. S. 


Action of Sodium Alkyloxides on Ethyl Acetoacetate. 
Telemachos Komnexos ( Monatsh ., 1910, 31, 687—693. Compare tins 
i j 361)— By the interaction of sodium methoxide and ethyl 
acetoacetate in methyl-alcoholic solution a practically quantitative 
vield of methyl acetoacetate can be obtained. When sodium amylcxide 
and amyl alcohol are used, amyl acetoacetate is obtained The forma- 
tion of ethyl acetoacetate from sodium ethoxidu and methyl acetoacetate 
in ethyl-alcoholic solution also takes place readily. 

In the distillation of methyl acetoacetate there is no formation of 
dehydracetic acid, but the latter is formed in large quantity when 
•amyl acetoacetate is distilled, and the author recommends thistle 
best method of preparation. 1 ‘ 

Ozo salts of Molybdenum. Armgo Mazzucckeui and G, 
Zangrilli (Gazzetta, 1910, 40 ii, 49-73) -It has been ‘b 
(Abstr, 1907, i, 748) that molybdenum peroxide “ “ £ ^ °‘ 
a complex oxalate. A number of similar salts hav 

^The addition of hydrogen peroxide to a 
molybdenum oxalate yields a yeilow - solution, whic P 
of a mil, (NHJ.,C i O, 1 ,Mo0 4 . When dilute solutions are used, 
containing a smaller proportion of oxygen .s 0 *1, 1 P ^ 

salt, K,C,0 4 .Mo0 4 , forms yellow crystals. If finely p° 
shaker, with hydrogen peroxide, crystals of a tali, 

K,C s 0 4 ,2Mo0 4 ,3H a O, - tiM 

separate, and an orange ammonium salt of conespon if ^ the 
has been obtained. The sodium salt, precipita J 
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composition Na s C 2 0,,M:o,,O r , probably owing to hydrolysis. Potassium 
I110 lybdoiodate yields only an amorphous product on oxidation, and 
ammonium molybdophosphate yields a product which does not contain 

active oxygen. 

Potassium molybdoarsenata and hydrogen poroxide vield nnlv » 

poti'-ium ozornolybdatc, K 2 Mo0 5 ,3H 2 0, free from arsenj 7 

Cryoscopic measurements have been made, using solutions of various 
complex salts and acids of molybdenum, and adding successive quantities 
0 f hydrogen peroxide. The results show that the Dumber of molecules 
present in the solution is not increased by such additions until the 
ratio HjOjiMoO, w leached, and it appears that even a further 
quantity enters into combination. Such a salt as /NIT ) O n 
may exist, the salt KV0 5 being already known. 4 2 2 4 ’ 5 

The results are, however, complicated by a decomposition of' the 
complex salts, and do not admit of any simple interpretation. 
Measurements with methyl molybdate have also been made as a means 
of determining the molecular complexity. C H D 

Synthesis of the aS-Dimethyladipic Acids and Separation of 
the Racemic Acid into Optical Isomerides. William A. Noyes 

andL, P. Kymakides (/. Atmr. Chem. Hoc., 1910, 32 1057 1061) 

Lean has expressed the view that the carbon atoms in afl-dialkv] 
succinic acids aud similar compounds are so united that ootical 
isomerism is impossible (Trans 1894, 65, 1001). That this is not .ho 
cassis now shown by the resolution of uS-dimethyladipio acid through 

t I’ ,r v ‘ De ,n a tS i acid, m p 

1J4 lOn , has [«]„ +dl’3 m 10% alcoholic solution. The l - Form wfs 
obtained in an impure condition, having IVI _oq..,o ... I T 

resolve the meso-form were unsuccessful! 1 J ” ' PtS t0 

The preparation of aS-dimetbyladipic acid is considerably facilitated 
by substituting magnesium amalgam (Meuuier, Abstr., 1904 i 7) for 
sodram in the condensation of ethylene dibromide with kyl ml’lonate 

W. O. W. 

Camphenio (Camphenecamphoric) Acid Owsnv i 
[Annaien 1910 375 q 7 q\ n \ • ' . , SIAN Aschan 

9V9H’CMe 2 -CO,H ° f th . e a " n , exed formul! >. following facts are 
i “ f 3 a 5 rj • C s H 14 (C0 2 H) 2 , m. p. 

tlj .(' . T , nn Tf 136 5 > isa saturated, monocyclic dicarb- 

' ° H C °^ ?f yllC acld w) hch does not form an anhydride 
optical antipodes M +?.K°T m,C the active being 

obtained by Wailich and P ‘ '> ‘be 7 form has been 

Mwi by the alor bv t 1907 > J - 106 ')• and the 

iMnphene prepared from^rreel ^ “ ° a h,ghly dex trorotatory 
lamphenic acid i s Fn » v , P tui 'P en ti«e- Like camphoric acid, 
^ D 1-2, at 180° into ^ ^ 8 “i‘ a ! aCet ' C acid and hydrochloric 

** "* ^ isolated in a pureTtToh 'k ’ hich ' h °™ er ’ 

a pure state (the separation of the two isomeric 



i. 710 


ABSTRACTS OF CHEMICAL PAPERS. 


acids has since been accomplished by Wallach). Camphenic acid 
(1 mol.) is treated with phosphorus pentachloride (2 mols.), and, after 
the cessation of the reaction, with bromine (rather more than 1 m 0 ] j 
in the cold, whereby under conditions detailed by the author a-brorao- 
camphenic acid, C 8 H )5 Br (CO.H), m. p. 1 90° is obtained ; only 
1 atom of the halogen can be introduced smoothly. When bron 0 . 
camphenic acid is heated with a solution of sodium carbonate on the 
water-bath for about fifteen minutes, it is partly converted into 
deitydrocamphcnic acid , m. p. 155°, which receive^ the constitution 
J Off -CH 

COjH-CMe 8 -CH< CII 2 . H , because it is converted by nitric acid, 
T) 1-252 on the water-bath into the y-Uctone, 

ccyi-csie 2 -c(co 3 H)< 0 J.^ 0 2 , 

m. p. 254° (decomp.). The decomposition of'the lactone by fusion with 
potassium hydroxide yields chiefly fsobutyricacid, together with succinic 
and oxalic acids. The action of sodium carbonate on bromocampbenic 
acid also results in the formation of hydroxj/camphenic acid, 

CH. *CII 

C0 2 H-CMc 2 -CH< c , H -. ( !, (0 i! H) . C0sH , 

m. p. 152°, which is stable to potassium permanganate, and is not affected 
bv 40% sulphuric acid on the water-bath, thus proving that the 
hydroxyl group is not in the -/-position to a carboxyl group. 

Whilst bringing forward the preceding constitution of camphenic 
acid with reserve, the author claims that much can be said in favour 
of the annexed constitution of camphene. Touching on the vexed 
question of the nature of campheDe, the author 
CH 2 -CH-CM> 2 j s t ii s i nc ii uc d to accept Moycho and Zienkowski’s 
I CH. Oil suggestion of its dual character (Abstr., 19 04, 1, 488; 
I 2 ii, 1905, i, 710), but leans to Semmler’s view of its 

CH.j-CH— I’ll homogeneity. Nevertheless, in consequence of the 
large percentage of camphenic acid obtained by the oxidation of 
camphene, he rejects Wagner’s “methylene” formula of camphene 
(which necessitates the assumption of the formation of several inter- 
mediate substances in order to explain the formation of camphenic 
acid) and proposes the “ethylene” formula given above. Certainly 
Wagner’s claim that the camphenic acid is produced from the inter- 
mediately formed eamphenylic acid must be wrong, because, as the 
author shows, the latter does not yield camphenic acid when 0M«* 
by potassium permanganate. The formation of camphenic anl 
eamphenylic acids by the oxidation of camphene by alkaline potassium 
permanganate is easily explicable by the author s formula . 

JCK ,CH-OH 




CH-OH 


the 

tion 


era JP'* C 8 H u (C0 3 H) 2 
f -8 H n < C(jQ-.^ K c 8 h 14 :c(OH)-co 3 h ^ 

eamphenylic acid being produced by a “ bensylie ^ 'h^bo^fc 
l in manner quite analogous to the formation of fe ^ g_ 


acid from carbofenchenone. 
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New Formation of Carboxylic Acids of the Carbohydrates 
Cam. Xkoeekg (Btochem. Zextsch., 1910, 28, 355—358) —By the oxida’ 
li* »' dextrose w’th mtnc acid (D H6) in addition to saccharic acid, 
a arho-eyhc acid, CHO [CH 0H] 4 -C0 2 H, identical or isomeric with 
jjlvcuromc acid is formed The lanum salt, a colourless powder, and 
the free and both strongly reduce Fehling's solution, give an intense 
colour reaction with naphtharesorcinol, and also show positive phloro 
glucinol and orcmol tests. Barium hydroxide produces a precipitate 
of an orange-coloured, floceulaut basic salt. A furfuraldehydo distilla- 
tion showed the conversion of 10 per cent, of the original dextrose into 
this form. g ^ 

Carbithionic Acids. IV. Esters of Perthio acetic, -propionic 
and phenylacetic Acids. J osef Houben and Karl M, L Schiii tvf 
(Her., 1910, 43, 2481—2185. Compare Abstr., 1907, i, 382, 474).— 
Methyl dilhioacelate, CH 3 *CS’SMe, is prepared by tbe interaction of 
magnesium methyl iodide with carbon disulphide, treatment of the 
reaction mixture with ice, followed by the addition of ammonium 
chloride. The carbithionate is shaken with methyl sulphate when a 
ml oil separates, ^ which is distilled with steam to destroy excess of 

methyl sulphate. The ester is a reddish-yellow oil, b. p 80 SP/Qh mm 

11=70 mm., 1427760 mm, l)j‘ 1 096 ; it has a characteristic odour 
Methyl dithiopropionale , OH,Me-CS-SMe, is a reddish-yellow oil 
b.p. 92-93°/70 mm, 47711 mm, 159—1607760 mm, D;' 1-047 ’ 

Methyl dilhiophenylacetate, CII,PlrCS-SMe, is a reddish-yellow oil 

m-™™ 1 * odouri h - P- 149 °/ 12 2 80 o /760 mm. (decomp), 

v\ rlooJ. g ^ 

Hyposulphites. VIII. Aldehydesulphoxylates and Potassium 
Cyanide. Art-hub Binz and Tu. Marx (Her., 1910 43 0350— 9'152 
Compare Binz, Abstr, 1909, ii, 229).-Neithcr rongalite nor potassium 
cyanide alone reduces indigocarmin in the cold, whereas a mixture of 
c two does. It IS also shown that potassium cyanide accelerates the 
edu mg power of rongalite towards indicau, whereas it has no such 
(■fleet on benzaldchydesulphoxylate. 

The effects are probably catalytic. The reaction with indigocarmin 

only after the T l°. fch0 S rou J’ uf which tfke place 

onij alter the lapse of a certain time. J J S 

11 Behaviour 

1!" « ? 9 y io 37 « °™ r q d8 ^M Hydroxides. John U. Nef 
—T wer tv ! 6 ’ 1—119 - 7°“P are Abstr -> 1 905, i, 3 ; 1908, i, 5). 

possible Da m e|„ 1S0 -“m IC t SaCCha '' in “ aci<ls with six calbon a t°ms are 
u.,j \ y ? eight stereoisomeric 7fte£asaccharitiic acids favSe-tetra' 

acids (ayS-trihvdrn l , obexosei, » four stereoisomeric tsosaccharinic 
[ayi ^Mroxy-a-hydroxymethylvaleric acids), 

denved fromlf ° ( - v H)[ 3 (0H) ]' CH 2 -CH ( 0H )-GH 2 -0H, 

eigbt 8accharmic acids W- 

ud four »i!; H '? Ie - (( f H) ' CH ( 0 ’ H )-CH(OH)-CH. 2 -OH; 

i> »acc armic acids (a£ v -trihydroxy-a(w)hydroxyethyl- 
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butyric acids), 0H CH i -CH ! -C(0H)(C0 2 n)-CH(0H)'CH,-0H. Xl]( 
eight saccharinie acids are formed from the eight 3-ketohexoKes, but 
the porasaocharinic acids are not obtained by the action of alkali 
hydroxides. Hence the number of possible C„ saccharinie acids derived 
from the thirty-two different hexoses is theoretically twenty isomerides 
In the case of all carbohydrates, whether aldoses or ketoses, aB j 
irrespective of the number of carbon atoms, the salt formation with 
alkali hydroxides takes place at the carbon atom next the carbonyl 
group, -CH(OH)-CH(OM)-CO- The methylene derivative, 
-CH(OH) - C-CO-, 

in the absence of an oxidising agent undergoes rearrangement to 


-CH-GH'CO- 

glycide, \/ , and this to orfAo-osone, "CH^CO-CO-, from 

which by the beDzilic acid tranformation saccharinie acids are formed. 
In the presence of an oxidising agent, oxygen is absorbed, and the 
1 :2-osone, -CH(OH)-CO-CO- is formed. KDzymes act in a similar 
manner on the carbohydrates, but their barely basic nature does not 
bring about the transformation of the ortho- osones formed into 
saccharinie acids. ... 

Similarly, four C 4 saccharinie acids are derived from the six isomeric 
tetroses, and ten C 5 saccharinie acids from the fifteen isomeric pentoses; 
in the ’following the two ay-dihydroxybutyric acids, the four «yj. 
trihydroxy valeric acids, and a- and i3-0 ex tro?/iofe. saccharin in acids me 


described. 

Hexoses decompose into a molecule each ol those ami aldotetrose, 
or into 2 molecules of glyceraldeliyde ; the decomposition into formalde- 
hyde and an aldo[>entose has never been observed. In nature, pentoses 
are never formed by the degradation of hexoses; liexoses are never 
built up from pentoses and formaldehyde. Pentoses form n/3-dit nob, 
0H-CH:C(0H)‘(CH-0H) 2 'CH, - 0H, which in the main give aldo- 
tetroses and hydroxymetliylene ; to some slight extent they lorn /iy 
dienols, OII'CH„-C(OH):C(OH)-CH(OH)-CH s '0H, which decompose 
into diose and glyceraldehyde. Dextroses exclusively form 2 : 3-dienols, 
and decompose into 2 molecules of diose ; they never form hydroxy- 
methylene and glyceraldehyde. ., 

When hexoses or pentoses are treated with 8^V-sod]mn hyuroxue, 
only the C. or C, saccharinie acids of the corresponding senes me 
formed, as the products of decomposition (hydroxymetbylene, 
glyceraldehyde, and aldotetrose) do not under these conditions undergo 
synthetic condensation to every possible hexose and Pentose. Uydrox - 
methylene, however, forms thedieno), CH(OH).CH(OH); this c ling > 
into glycolaldehyde, CH S (OH)-CHO, which condenses exclusively 
' tetrose, from which d- and f-uy-di hydroxy butyric acids aie oime . 
is not certain whether glyceraldehyde in the same mannei s 


exclusively d- and Mactic acids. _ gun 

When dilute sodium hydroxide is used, a mixture o eve J f , 
saccharinie acid with three, four, five, or six carbon atoms 1S 0 
This is the case when sparingly soluble metallic hydroxides, su ^ 
of calcium and barium, are used. With SJ-sodium iy 
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pentoses give only six saeckarinic acids, and hexoses only eight 
namely, d - and /-lactic acids, d and /-ay-dihydroxybutyric acids, and’ 
two meta- and two wo-saccharimc acids with six carbon atoms 
I. ?- Arabinose and SA-sodium hydroxide; 100 grams of sugar yield 
about SO grams of non-volatile saccharinic acids, together with more 
or less of a dark reddish-brown, neutral resin soluble in water • this 
is eliiefly formed from diose. After a lengthy process of separation 
for the details of which the original must be consulted, ithreo-ayi 
OH H H 

Irihydmyvalerk alid, C0 2 K— C C— C CH.-OH, and Urylhro- 

H H OH 

H H H 

a-.$ -Irihjdroxymlenc acid , C0 2 H— C C— C CH„-OH were 

OH H OH 2 ’ 

isolated* 

The quinine salt of the former crystallises in lustrous needles m. p 
Mi, 1 - 103-3°. The phenylhydrazde forms voluminous, colourless 
needks, m. p. 110°, (u] D + 26'36°. The brucine salt separates in flat, 
lustrous pri'QN, [oji, - lo-77° j the sodium salt has [a]^ + 2376 0 . 

(i-Thmj-ad-dihydroxyvalerolactone is a colourless, mobile' oil 
[u],. -36-5°; it is oxidised by dilute nitric acid to d ay ■diln/drom,’. 
J.yhkuic mid, m. p. 135°, [«]» -2-6°; the disodium salt has 
[a|; +22-25°. 

1 - Ertjl l roirihydroxyvaleric add forms a phemjlhydraMs, crystallising 
in colourless, concentrically-grouped, dense needles, m. r. 146—15(1* 
[ajjj 1 - 8-93°. The lactone has [«]» - 45° to - 50°. ’ ’ 

r dl cyDihyitroxi/butyric add forms a brucine salt, m. p. 188° (decomp ) 
“ d * pton&ydr***!*, crystallising j n needles, m p 
lull— 131°; on oxidation, df-malic acid is formed. 1 

A\-fa-Mytroxylmtyric add yields a phenyl hydrazide, m p 99° 
d l-uy-lhhydroxybutyric acid can be resolved by means of brucine 
° f th /r ' i '! Kom ; r , ide had m - P- 18S ° (decomp. )j 

will £!d± e acld hav,ug [a] ° +2U ° (about) ; H ^ lds ^ 

lUilycollaldebyde and strong sodium hydroxide form a good deal 
, !!*"} a “' tra “? of form,c a «d, the main product being d/ a-hydroxv- 

JU oiaenme. No trace of df-lactic acid is formed, • 7 

1-i I irosvvlr Witb -u iV "fu d ‘ Um h 5' drf,xld «y ,f,l(i3 f-threo- and d-ethryo- 
bM, - , “ ld *’ the antipodes of those given by f- arabinose 

i 5 nToo 6 *!! 3 , these two “ids crystallise together, m p 165°' 

aio'us needles, mp ‘Sr ^ 

o. p. 150°, + g.ogJ ’ L J D * -^e phenylkydrazide has 

forms a s alt, crystallising 

"]?!» -centric, lly-grouped, flat prisms, m. p. 1 45 “ 
ib -1 [9 450 *?“*"“» salt, separating in needles, m. p. 160—162°’ 

t. p. H0-112= r r^” 2 '2w%o 3lrf 7 cry f talli3,ng in colourIess ““dies 

A\vi„ „ 1 l a J» “ 2d 43°, and a lactone, fal£? +42 ^° 
lle union° of the^ntbod™^™ Tw 7 >AeB y^y'razide, prepared by 
aJis a true i-acematef d6S ’ Cr ^ Sfcaillses ID needles > m. p. 128—130°, 
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CH 2 -OH 


H 


I 

0 


co-o- 


IV d-Galactose with 8A r -sodium hydroxide yields much less dl-larti c 
acid than dextrose, but, on the other hand, far more df-ay-dihydroxy. 

butyric acid. ,, na . „. 

The compound previously described ( Abstr., ^ 1908, 1 , 8) as giving 
brucine df-pftrasaccharinate, m. p. 193 — i94°, is in reality dl-a-hydroxy. 
butyrolaetone. t . . 

fweJaSaccharin and par^saccharin are stereoisomendes, and corre- 
spond with the a- and ^^-galacto^asaccharinic acids. Accordingly, 
the four iwrasaceharinic acids disappear from the literatme. 

[With Lucas]— T he lactone of ahydroxymeCtiyl-i-hjxanic acid, 
Dre Dared by the oxidation of an alkaline solution of galactose with 
air, P forms crystals, m, p. 107-108°, + 82'3°. The brucine salt 

crystallises in transparent, Hat needles, in. p. 16b , [aj„ -27-6°; tbe 
quinine salt has m. p. 162°, [a]f? -107-5°; the phtnylhydrazid* has 
m. p. 162°, [aT" - 11 06°. The Imvulosecarboxylic acid, prepared by the 
addition of hydrogen cyanide to Imvulose, has the formula of an 
a-hvdroxymethyW-gluconic acid; apparently the addition of hydrogen 
cyanide is entirely asymmetric, as no isomeric toulosecarboxy lie acid 

a-d-isoSaccharin (annexed formula) crystallises in heavy, measurable 
crystals, m. p. 96°, [a|J +61 -9°. Characteristic are the calcium and 
J quinine salts described by Kiliaai 

(Abstr., 1904, i, 373). The 
brucine salt forms pointed needles, 
m. p. 164°; the phaiylhjdmidi 
forms needles, m. p. 120— 122 s , 
[a]v +19'6°. 

a-d-Galactomciasaccharin (compare Kiliani, Abstr., 1905, i, 737) 
has in. p. 141°, [ag - 45‘3°. The brucine salt forms transparent, 
hexagonal plates, m. p. 140°, [a]? - 12-74° ; the strychnin! salt has 
decomp. 185—195°, [a]ff - 84l“ ; the barium salt has [a]) 1 , 1 + 27-4“ 
fl-d-Galactomctosaccharin (KiliaDi’s parasaccbarin). The strychnine 
salt has m. p. 125—130°, [a]„ -23°. 

These a- and /3-acids are related in the same manner as gluconic and 
mannonic acids, and are converted into one another on heating above 
200 °. 

a-d-Galactomefasaccharonic acid (Kiliani, Abstr., 1885, 745) has 
m p 155°, [al“ +22’25°. The disodium salt has [a] D +1911 • 1“ 
B-isomeride (Iviliaui, Abstr., 1904, i, 373, 975) forms a lactone, 
m. p. 159—160°, [a](? -98-05° ; tbe disodium salt has |a]„ - 1» - 

These isomeric d-ayS-tribydroxyadipic acids are readily converled 
when heated with acetic anhydride into y-hydroxymuconolulm, 
(^H.CH which cr „ stal i i5es j n transparent, yellow 

CO— CT 2 ' 

plates, m. p. 228 — 230°. . -j 9 li p 

v V. Dextrose with 82V-sodium hydroxide yields a consd 
quantity of didactic acid, and about 25% of saccharins, main y “ 
j8-d-dextrome(asaecharin, with relatively little isosacchariD. 
also but little resin produced. .. , 

j8-Dextromcfasacchai in, m. p. 92°, [u]b° +8 2, or “® . a ; n long, 
soluble calcium salt, [a]£ -23 25°, a brucine salt crystals g ! > ^ 
transparent, rectangular plates or needles, decomp. 


OH 


-c — o— cii,-oh 

i 

H 


H 
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MJ -33-14°, a strychnine salt, decomp. 180—190°, [a]f -30-79°, a 
miuint salt. m- P- 150—155°, [a]“ - 1 13'6°, and a phenylhjdrazide, m. p. 
124-126°, MS - 30-7°. - V 

a Datrovaetesaccharin, m p. 104°, [a];, 1 4-25*28°, gives a soluble 
calcium fait. a brucine salt crystallising iu transparent plates, m p 
150°, [a]?.'- 23-14°, n strychnine szh, m. p. 146°, [„]» -19 5°, a quinine 
salt, colourless needles, m. p. 135-140°, [„]g —100 9° ; p/ienylhydrazide 
has m. p. 100 — 103°, and is optically inactive. 

, 4 .l)exlroantUs(mftaronic acid has [ a ]g - 1-36°, yields a sparingly 
soluble cliaractcristic calcium salt, and forms a sodium salt, [a]„ 3-97°. 

p|,o ft isomeride exists only as a lactone crystallising in prisms, m. p. 
165 °, [aj? - 4-73 ; the sodium salt has [a]S - 35-22°. Both these give 
y-hydi-oxymuconic lactone when heated with acetic anhydride. 
Consiilrrations based partly on the optical act ivity enable space formula 
to be assigned to all these acids. 

VI. Formose synthesised from formaldehyde by means of lead 
hydroxide yields with 8i.V-sodium hydroxide a mixture of saccharins, in 
which C ; , and C„ derivatives arc present in equal quantities, indicating 
that formose consists about one half of hexoses and one half of pentoses. 

VII. Any carbohydrate in weak alkaline solution is eventually con- 
verted into an equilibiitim mixture in which one bundl ed and sixteen 
substances can take part, namely, the thirty-two aldoses with one to- 
six carbons, the thirty-two corresponding methylenenols, the twenty-six 
ketoses with three to six carbons in an uubianched chain, and the 
twenty-six oltfineols, that is, dienols. Methylenenols are continually 
jKilymerised to dienols; diose molecules give 2 : 3-dienols of tetroses. 
Metliyienenols of aldotetroses cannot polymerise with one another Dr 
with 0, molecules to octo-es or hoptoses, h it they unite with bydroxy- 
methylcne or diosemethylenenol to afi pentose- and /Sy-hexose-dienols, 
from which the pentoses and hexoses are formed. The synthesis of 
sugar from formaldehyde never goes further than liexose. There is 
also no condensation of 6-hydroxy methylene molecules to inositol. 

The fact that mannose, dextrose, and lacvulose remain unchanged in 
aqueous solution proves that no traco of a/d-dienol 

OH-CH:C(OH)-[CH(OH)]yCH 2 -OII, 
is present. This enol and the isomeric aldoses are considered to be 
three entirely different substances having no tautomeric relation to 
one another. 

Iu the formation of latvulic and formic acids on heating 2-keto- 
bexoses with acids, 4-hydroxymethylfurfuraldehvde, 

cho-c:cii-ch:c-oh„-oh, 

i — o ? 

isformed as an intermediate proluct.and thecolourreactionswith phenols 
m due to the formation of condensation products with this aldehyde, 
-tannose, dextrose, and galacto.-e yield this aldehyde on heatiug with 
oxalic acid (Blanksma and Alberda van Ekenstein, Abstr., 1909, i, 228 ; 
us V| >., t, 130, 461), due to a a/?-enolisation and conversion into 
, Similarly, Fenton (Trans., 1901, 79, 36, 807; 1909, 

from I 4 1 s s ^ 0wn ttiat ^-halogenmethylfurfuraldehyde is obtained 
with *' u ° se and more slowly from the aldohexoses on treatment 

diffpreniT * a °^j U h y dride - Carbohydrates behave therefore very 
uiuerently towards acids and alkalis. E. F. A. 
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Hexose Phosphoric Acid Ester. A. ton Lebedetp (Bioch tm 

Zeitsch., 1910, 28, 213—229. Compare Abstr., 1909, i, 863) The 

same hexose phosphoric acid ester is formed from dextrose and lsvul ose 
on fermentation with yeast juice. The compound with phenylhydrazinj 
is considered to be the phenylhydrazino-photphoric add compound of a 
hexosazone, C 2( H 31 0,N 6 P, that is, CjHgNj.HjPO^CjH^OH^N^gpi,^ 
It crystallises in canary-yellow bunches of needles of silky lustre 
m. p. 148—150° (decomp.), When heated with hydrochloric acid, the 
corresponding hexosonephosphoric acid ester is formed ; it yields M 
amorphous, sparingly soluble lead salt. When heated with potassium 
.hydroxide, the hydrazinohexosazone yields dextrosazone and glyoxal- 
osazone. 

The hexose phosphoric ester forms a colourless, amorphous phenyl 
hydrazone , also a p-bromophenylhydrazone crystallising in colourless 
needles, m. p. 128“ (decomp.). The p-bromopkenylosazane is yellow, 
m. p. 165°. 

The ester is a compound of 1 mol. of carbohydrate and 1 mol. of 
phosphoric acid, which latter cannot be attached to the two terminal 
groups which react with phenylhydrazine. It is apparently different 
from the compound described by Young (Pn'C., 1907 , 23, 65), and also 
differs from the glucophosphorie acid prepared by Nouberg and Poliak 
•(this vol., i, 157, 610), which reacts with phenylhydrazine, forming 
glucosazone, and does not form a sparingly soluble phenylhydrazooe, 

E. F. A, 

A Simple Method for the Preparation of Glucosamine 
Hydrochloride from Ovomucoid, Adolf Oswald (Zeitsch. physiol, 
Ghem., 1910, 68, 173 — 18ti). — By warming ovomucoid for about an 
hour with 3% hydrochloric acid, glucosamine hydrochloride is obtained 
from the products by simply concentrating on the water-bath. It then 
crystallises out. Ovomucoid contains glucosamine as such, not as a 
polymeric product, W. D. H. 

Derivatives of Lactose and of Maltose and Two New 
Glucosides. Emil Fischer and Hans Fischer (Ber., 1910, 43, 
2521— 2536).— The method of synthesing disaccharides by the inter- 
action of “ /3-bromoacotodextrose ” and silver carbonate (Fischer and 
Delbriick, Abstr., 1909, i, 633) has been applied to “ bromoacetolactose” 
and “ bromoacetomaltose” with the expectation of obtaining tetra- 
saccharides. The hope has been partially fulfilled in the former case. 
A solution of “ bromoacetolactose” in dry chloroform is shaken with 
freshly precipitated, dried silver carbonate, whereby a substance, 
C,,H 98 0,(OAc) 14 , is obtained, which is probably the tetradeca-scetp 
derivative of a tetrasaccharide ; after purification by alcohol, l 
consists of a colourless, granular, indistinctly crystalline P ow “ e ‘>®. lf 
melts in boiling water. A sample, purified by shaking with tun 
potassium hydroxide, has [a]p 4- 20‘69° in chloroform. By hy ro 
acetone with cold aqueous barium hydroxide, a substance is o ' 
which, on account of its slight reducing action on Febling s so » 
and the formation of a little phenyl-lactoeazone with pbeDyl J r * ’ 
is regarded as a mixture of about 25% of lactose (or o a su ^ 
which is easily converted into lactose) and a non-reducing 



ORGANIC CHEMISTRY, 


i. 717 


hydrate of high molecular weight, probably a tetrasaccharide : un- 
fortunately, all attempts to obtain the latter in a jure state have been 

unsuccessful. 

The interaction of ‘ chloroacetomaltose ” (or of the impure “ brofco- 
aw tomaltose ” described below) and freshly precipitated silver carbonate 
in moist ether yields hepta-aceiylmalloie, C ?6 H M 0 18 m. p 179—180° 
(corn), which separates from alcohol in slender needles, strongly 
reduces warm fling’s solution, and exhibits slight mutaroration, 
having >]? + 72-62 to 76'66° m acetylene tetrachloride. From its 
method of formation it should be constituted similarly to hepta-ucetvl* 
celiobiose i following abstract) and tetra-acetyldextrose, but it differs 
from these by its sparing solubility in dilute alkali. 

The difficulty of obtaining crystallised “ broraoaeetomaltose ” led 
(he authors to examine the action of acetyl bromide on maltose. The 
direct interaction of the two substances, moderated by occasional 
cooling of *he containing flask in a freezing mixture, yields a some- 
what impure, amorphous bromohepta- acetylinaltose, which, however 
can be used for the preceding and for the following experiment! 
Iltptn-aaUjhntnthylmaltoside, C 3S H S4 0 IS , m. p. 186° (corr.), obtained by 
shaking “ bromnacetomaltose, 1 ' dry silver carbonate, menthol, and 
ether for several hours, crystallises in needles, is odourless, does not 
reduce Fehling’s solution, and has (ojj? +20-84° in n-tetrachloroethane 
When its hot alcoholic solution is hydrolysed by boiling aqueous 
barium hydroxide, mnthylmaltoside, C,. 2 H # O n , m. p. 203° (corr) 
[»]? + 14-23° in aqueous solution, is obtained, which separates from 
water in needles containing 2H,,0, has an unpleasant taste, does not 
reduce Fehling’s solution, and forms a barium salt, (C i2 H 5 ,0 ), Ba 

The preparation of “ bromoacetolactose ” (bromohepU-acetyl-lactose) 
by Dinner's method with acetyl bromide and dry lactose frequently 
imsiames from unknown causes. Therefore the authors employ the 
following very convenient method. A solution of octa-acetyl-lactose 
in acetic anhydride is treated with a saturated solution of hydrogen 
bromide in glacial acetic acid; after one hour and three-quarters at 
the mixture is poured into water at O'* the precipitate is 
dissolved m chloroform, and is recovered bv the addition of light 
petroleum to the washed and dried solution. By rapid crystallisation 
‘7 ?‘7, a t0 7 th ? r substauce 18 obtained quite pure, aud has m. p. 

, 4 ( C0I ' r *;» and [a]y +104-9° in chloroform. This method has 
also been employed in the preparation of « (2-iodoacetO'Uxlrose," 

e.knf 9 ,; m ' P - n o °~ lllg W” +231-9° in stetrachlori- 

etune, from or ^.penta-acetyldextrose in acetic anhydride, and 

m gI “ ial .r 1 " add; * «*'*«*■ in ^ourS 

i»to Wnit T ^ 7 *° tbe ^ series - sl " ce il is inverted 

oakoLte k whi! 111 hy in g T 5 ' de by meth y 1 aIcoho1 and sil ' 78r 

dextrose n„, B t hf ‘ tl .' e jf ore ’ lts formation from n-penta-aeetyl- 
,* "" be accompanied by intramolecular change. 

obtainedkn tbeV,™* f,! ucosl , des of P ol 7 h 7 d >ic alcohols have not been 
use of pure “ hr, in^'T State ' , lhls ha9 now been achieved by the 
f°rming7a S ilv rT7 m itr0Se - which bas tho ? reat ad ™nt.ge of 
Shcmde OH o ^ ‘liable acetyl derivatives. Tetra-acetyl-fahjcol- 
’ W> u , m. p. 101-103° (corr.), obtained by shaking 
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glycol, pure bromoacetodextrose, and dry silver carbonate for several 
hours, crystallises f»m water in stout prisms, does not reduce Fehliao'. 
solutions, has [a]{f - 26*23° in aqueous solution, and is hydrolysed by 
aqfleous barium hydroxide at the ordinarytemperature,yieldiog^_gr J 
tf-ghtcoaide, C 8 H 10 O 7 , m. p. 137-138 (corr.), [«]i* - 30-20° in aq^ 
solution, which can ho obtained in stout crystals by the 6 l ow 
evaporation of its solution in alcohol-ethyl acetate, rapidly U 
inoculation when crystals have once been secured ; it does not reduce 
Folding's solution, and is rapidly hydrolysed by hot mineral acids and 
by emulsin, which indicates that the glucoside belongs to the /3-series 

B. Helferich, by the preceding method, has obtained crystalline 
cf-glucorides of benzyl alcohol, [a]™ -55 J 6°, of cyc/ohexanol,[a]f -tpj) 
of geraniol, [a];, 7 - 37 '3°, of cetyi alcohol, [a]!, 8 - 22’5° and of glycollic 
acid, |a]f|' - 43 8°. C, S. 

Derivatives of Cellobiose. Emil Fischer and Geza Zemples [Bn, 
1910, 43,2536—2543. Oompaie preceding abstract).— The experiments 
on cellobiose and their results are quite similar to those in the cane of 
lactose. “ JlromoacetoceUobioae ,” C 12 H 14 O 10 BrAc 7 , is obtained by shaking 
octa-acetylcellobiose at the ordinary temperature with a solution of 
hydrogen bromide in glacial acetic acid saturated at 0°; it crystallises 
in needles, darkens at 18(> u , and melts and decomposes a few degrees 
higher, and has [u]'J + 96'54° in chloroform. “ lodomlocdlolwie,' 
Ci 2 H lt O 10 TAc., prepared in a similar manner (the isomeric octa-acetyl- 
cellobio.-e, m. p. 198°, may be used), forms needles, has m. p. 160—170° 
(decomp.), and [a]j,° + 125 6° in chloroform and 123-2° in s-tetrachloro- 
ethane. From either of these compounds, by boiling with water and 
calcium carbonate, or by shaking with silver carbonate in a moist 
solvoot,most couverientlyiuai'etone,/(«pf«-oce(yfcefio6tose,C 1 . i H ] , l O ]1 Ac ; i 
m. p. 195—197°, is obtained, which crystallises from water in slender 
needles, has[a]'j} + 19'95° in chloroform, 19-58° in s-tetrachloroethane, 
and 18'85° after twenty minutes and 25-48° after, twenty-six hours in 
methyl alcohol ; it dissolves easily in sold, very dilute sodium hydroxide, 
and is not re-precipitated by acids. When “ bromoacetocelloboise " is 
shaken with dry silver carbouato in dry chloroform for- a few hours, i 
colourless, granular powder is ultimately obtained, which is a mixture 
consisting chiefly of the tetradeca-acetyl derivative of a tetrasaccbaride, 
0., 4 H., a 0, 1 Ae 1 | ; by hydrolysis in acetone with cold saturated barium 
hydroxide it is converted into a substance, [a]“ 18'7° in water, which 
consists of a carbohydrate of high molecular weight mixed with about 
30% of cellobiose, the amount of which is deduced from the reducing 
power of the substance and the weight of phenylcellobiosazone produced 
with phenyl hydrazine. Xhe carbohydrate has not been isolated in a 

pure state. ' 

Destructive Distillation of Cellulose. Ernst Erdmann and 
C. Schaefer [Her., 1910, 43, 2398— 2406).— The following subtanefi 
have been obtained by subjecting cellulose to destructive disti 
from a copper retort during two hours : («) Gas containing car n 
dioxide 0’2, heavy hydrocarbons 0 5, oxygen O'!), carbon moD0 ” 
65*5, methane 19, hydrogen 11 '5, nitrogen Z'i percent. ; (p) a 9 u 
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liquid, about 40% of the original cellulose ; this forms a reddish-brown 
liq-iid with a pungent odour, is strongly acidic, has reducing properties, 
and gives a deep purple coloration with forric chloride ; (c) brown 
mobile tar, 5% of the cellulose. 

The following products have been isolated from the aqueous 
distillate alter neutralising with sodium carbonate and subjecting to 
fractional distillation: Formaldehyde; furfuraldehyde; maltol (com- 
pare Brand, Abstr., 1894, i, 270; Kiliani and Balzen, Abstr., 1895, 
q SO; Peratoner and Tamburello, Abstr., 1905, j, 807); w-hydroxy- 
methylf'irfuraldehyde, the semioxazonc of which is not molten at 260°, 
and y-valerolactone. J, J, g. 

Insoluble Lead Salta of Amino-acide. Pikebus A. Levene and 

Pox.iLU D. van Slyke (J. Biol, Vhem., 1910, 8, 285—286) Both 

tyrosine and aspartic acid form lead salts which are nearly insoluble in 
water. The fact will probably be useful in the separation of these 
amino acids from mixtures. ]j jj 


Synthesis of Polypeptides. Derivatives of 1-Leucine. Emil 

Abderhalden and L. E. Weber (Her., 1910, 43, 2429 2435). 

The complicated polypeptides afford materials for the study of the 
pt-ptoly tic enzymes. cl-Alanyl-glycyl-glycine (ja] D + 31°) is hydrolysed 
by some enzymes to <f-alanine and inactive glyeyl-glycine as shown by 
a decrease in rotatory power. The pressed juice of cancer cells causes 
an increase in rotatory power, indicating hydrolysis to glycine and 
d-alanylglycine. 

In order to have further test materials’available, a number of new 
polypeptides have been prepared containing 1-leucine and glycine. It 
is found that the introduction of each glycine group causes a large 
increase in lievorotation, an introduction of leucine working m 
the contrary direction. 

Chlimuceti/l-l-Uucine, prepared by coupling the constituents in 
presence oi sodium hydroxide, has m. p, 139— 140°(corr.), fa]® - 13'1° 
by the action of ammonia at 37°, glycyl-l-leucint is formed, crystallising 
m plates which turn brown at 2-16° (corr.), m. p. 256° (corr.,' decomp.), 
"Ji, ol . from the mother liquors an insoluble compound crystal- 
lising hi plates, m. p. 223° (corr.), was obtained. 

MlromiMhexoyl^lycylA-leuchie crystallises in needles, in. p. 101° 
(eorr. ),[«]“ +30'4°. - ’ v 

\-L’.wi/lghjcyl-leuci)ie, * 

is £f^: CH ^ 0H ( NH 2 )- C °-NH-CH 2 -CO-NILCH(C 4 H,).CO 9 H 

[^obtained as a granular powder, m. p. 256-266“ (decomp.), 

^tSK^ 1 ^ 9 Jo 0btaiMd “ Small > 

k ’“"” 

E. F. A. 
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Synthesis of Polypeptides, Derivatives of iwLeueine. m 
Emil Abderhalden and Paul Hirsch (/ler., 1910, 43. _ 2435 — 2441 
Compare A bstr., 1909, i, 769).— Z-Leucyl-d-«oleucine has [a]g 4-1813^ 
and shows no biuret reaction. 

\-Leucyl-d-holeucine anhydride , 

CHMe a -CH a -CH<^^>CH-CHMeEt, 

forms slender needles, m. p. 291° (corr.), [a]„ -35'76°. 

A-OL-BromopropionylA-leucyi-AAsoleucine, prepared by coupling t] le 
constituents in the usual manner, sinters at 153, m. p. 164° (corr 1 
[ag -23'37°. ' 

A-Alanyl-Uevcyl-i iso leucine forms minute needles, sinters at 231= 
and has m. p. 245° (corr., decomp.). In W-hydrochloric acid it haj 
[ajo -24'89; in W-sodium hydroxide, [a]„ -45 72°; in wet, 
la]* -9-12°. The tripeptide gives a violet biuret reaction and foruis 
a copper salt. 

Chloroacetyl A-cdanyl-l-lmcyl-ii-isolmcine separates in tiny needles, 
which sinter at 189°, m. p. 197°, [a]* - 54'83°. 

Giycyl-A-alanyll-leucyl-d-koleucine , obtained by the action oi 
ammonia on the previous compound, sinters at 231°, in, p. 251° 
(corr.,' decomp.). In A hydrochloric acid, it has [a]“ -80'59°; i D 
jV-sodium hydroxide, [a]* -78-44° It shows a pronounced biuret 
coloration, and forms a copper salt. . E. F, A. 

Nitrogen and Sulphur Derivatives of Carbon Disulphide, 
XVI. Action of Ammonia and Amines on Thiocarbonates. 
Marcel Delepine and Paul Schvino (Bull. Soc. chim., 1910, [iv], 7, 

894 902). — The action of ammonia and of primary and secondary 

amines on thiocarbonates of the following five types lias been 
studied: SR.-CS-SR.,, OR,-CS-SB. 2 , OR^CS-OR,,, SR.-CO-SRj, • 
ORj'CO'SRj. 

With ammonia at atmospheric temperatures there are formed in 
the course of three or four days, urethanes of the following types 
respectively for the compounds indicated above : SR^CtyXHg, 
ORj-CS'NII.,, 

OR,-CS'NII 2 , SR,-CONH,, OK.'CO-NH,. In the esses of types 
two and three some ammonium thiosulphate is formed, not as Salomon 
supposed (this Journ., 1873, 617), due to the presence of impurities, 
but to atmospheric oxidation (compare Hu|emann, Annakh lit-, 
123, 68 ; 126, 297, and Conrad and Salomon, this Journ, 1875, iwj. 
With ammonia at 100° the three first types yield ammonium thio- 
cyanate, and types four and five, carbamide. 

Primary amines react in a manner strictly analogous to ammonia, 
furnishing at atmospheric temperature, and in the cour.-o o seven* 
days, the corresponding urethanes, thus : SRj’Ciy 
OR,-CS-NIlR 3 , BRj-CONHHp OR^CO’NHR, 

'primary amine at 100° the corresponding 
'Jirmed, the action taking place very slowly in 
' v, ‘ --e the ester used was SMe’CS'OMe, and the 
sunilai -, gu ]t s were obtained with aniline. 


-NHR 3 , ORj'CS'NHBj 

With excess of the 

dialkylcarbamides are 

the case of type tm 
amine, ethylamme. W 
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... ,|, secondary amines tlie action tends to remain at the urethane 
’■ , ea with excess of the am'ne at 100 — 120 °. 

*' Dimethyl trithiocarbonate, CS(SMe),, DJ 1-2820, D;’ 1-2630, 
.,.i« ; s „o orange-yellow, highly refractive oil of peculiar odour 
’ ! ’,r re Cahours, Arm. Chirn. Phys., 1817, [iii], 19, 158). 

,. V i jlelh’jllteoncarbaimte, N ht./OS-OEt, b. p. 224°, is a colour- 
, ‘ jj (U ;j. Methyl piperiJylthioncarbamate , C 5 H ] 0 N-OS-OMe, m. p. 
!vo b m 120 — 122716 mm., obtained by the action of piperidine on 
. I thiolhioncarbonate, OMc-CS-SMe, is crystalline, possesses a 
'"itd-like odour, evolves sulphuric acid vapours at 100 °, and phos- 
“! ...... /compare this vol., i, 295). Propyl tldonearbamate, 

I ' 11114 V OPi-CS-NH s , 

•"-= r on ncd by the action of ammonia on the ester, 

“• ? ’ * OPf-CS-SMe, 

■ orv-talliue. Methyl dimethyllhiocarlamule , NMe 8 - CO-SMe, DJ 1 1098, 
[i 1-0693, b. P- 180°, obtained by the action of dimethylamine on 
MtiiylVtiiiocarbonate, CO(S51e) 2 , is a colourless liquid with* fungoid 


odour. 


T. A. H. 


Colour of Vanadium Thiocyanate. C. Bonoiovanni (Boll. 
di'w firm., 1910, 49, 467—468). — When a solution of vanadium 
sulphate is treatwhwith barium thiocyanate, a green liquid is obtained, 
mil it lias consequently been supposed that vanadium thiocyanate is 
gretn, in contradistinction to the vanadithiocyanates of the alkali 
uetals which are violet. The author advances reasons for the view 
Imt the green colour is a result- of hydrolytic processes due to the 
-ireH-nco of sulphates. .Vanadium chloride and thiocyanic acid give 
111 intense reddish-violet coloration, which becomes green on addition 
of sulphates, or of ammonium oxalate or acetate. These substances 
sU decolorise the red solution obtained when a ferric salt is treated 
with .a thiocyanate. It appears probable, therefore, that vanadium 
tliorrannte lias a colour similar to that of the vanadithiocyanates. 

R, V. S. 


New Method for the Preparation of Aliphatic Nitriles, 
Ai.ixtwutit li. Abbusokf [Her., 1910, 43, 2296— 2300).— Good yields 
jef aliphatic nitriles can be obtained by heating the phenylhydrazones 
of ,0-115 of the higher aliphatic aldehydes with metallic salts, such as 
[cuprous chloride, platinous chloride, or zinc chloride. The reaction 
iroceetls according to the equation : 

C ? H w :»-NHPh=NH 2 Ph + 0 5 H,N. 

The following nitriles have been prepared by heating the phenyl- 
hydrasone with a small amount of cuprous chloride ( 0'2 gram) at 
18')— 200°, and subjecting the products to fractional distillation under 
reduced pressure : tsovaleronitrile, 56% i isobutyronitrile, 37%; hepto- 
nitrile, 60% yield. ' ' J. J. S. 

[ The Supposed Lead Ferricyanide is a Lead Ferricyanide- 
ltrate. Emeu JISller and Otto DiEi'EXTH.iLES ( Ber ., 1910, 43, 
-1—2323).— The dark red precipitate which is obtained by the 
•teraction of solutions of lead nitrate and potassium ferricyanide is 
V °L XCVIII. i 3 d 



722 


ABSTRACTS OF CHEMICAL PAPERS. 


not lead ferricyanide, as has hitherto been supposed, but lead f erri . 
cyanide-nitrate, Pb s [Fe(CN) # ]N 0,,5H 2 0. . p .p, . „ 

J It is suggested that the constitution is either H 10, Pb Pb. FeG^ or 
Ph-FefON VPb-NO,, and the fact that the dark red crystals give , 
Ught greenish-yellow solution indicates that there may be an equilibrium 
between these two forms. ■ 

The Action of Hydrogen Aurichloride on Aqueous Solutions 
of PoteSm Ferrooyfnlde. En fT Beutel (Momtsh 1910, 31, 
071 eg n —The reaction between hydrogen aunchtoride and potassium 

ferrocyanide in aqueous solution depends on the relative proportions 

of the two reagents. In the first experiments a solution contawg 
4 6400 grams of hydrogen aurichloride and 8'5356 grams of potassium 
ferrocyanide per litre was used, this corresponding with 4 mola. of It, 
former to 3 rools. of the latter compound The solution when made, 
rapidly became emerald-green, changing to deep blue m the course of 
twelve hours. At the end of eight days, during which the solution 
wa6 exposed to sunlight in a sealed flask a deep blue precipitate hid 
Lnosited leaving a colourless, supernatant liquid. The precipitate 
consisted of pure ferric ferrocyanide, and the supernatant liquid con- 
tained the aurocyanide, auricyanide, and auricblorocyamde of potassium, 

were in accordance with tne equa-Uon : 2 8 HAuC 1 4 + -1 K 4 FtC 6 \= 
SKAuCN + 6KAuO,N, + 14 KAuCI 2 C, 2 Nj + 56KU + 28HC1 + 
3Fe fFeCN t The reaction products could not, for the most part, 
be isolated from the solution, owing to the fact that on concentrate 
the complex cyanides are decomposed by the hydrochloric ac.4 with 
the f ormation of aurous cyanide. Potassium auricyanide was isolated, 
since it resists the action of the mineral acid to a great extent. 

The supernatant liquid already mentioned will enter into further 
ibo sup 4 te With hydrogen aurichloride, it turns 

ssiiwr 

to 25 A : B, the chief reaction is the precip gree n t0 , 

With A-.B, the solution gradually changes "»"?»“* f n diI „ s( d 
dark brown, and retains the latter colour * i0 / 0n exposure to 
daylight or in the dark, no precipitate bemg ' d k b l ue , and 

sunlight, the colour changes to ^t e ^i g^ deposited. » 

finally disappears, a dark blue P l : ec, P‘ ( f " g med j at ely, and the 

A'.iB an emerald-green solution is obtain - blue ferric feno- 
solution gradually, quicker on warming, f^ jni l]ie ««*> » 
cyanide, leaving a yellow supernatant liquid ct d ^ A jp j 
potassium ferrocyanide. Similar results a 
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i:5B, but the blue precipitate takes much longer to form With- 
A : 10 B and green solutions are obtained, which only on long 

keening in sunlight deposit small quantities of ferric s,. A i - s 


A ■ “ uu DU '7, ,uua are obtained, which only on long 

keeping m sunlight deposit small quantities of ferric hydroxide, leavinf 
a yellow solution containing ferro- and ferri-cyanide b 

Potassium fenicyanide behaves similarly to potassium ferrocyanide 
towards hydrogen sunchloride,.but a quantitative investigation is still 
wanting. T S P 

Action of Aqueous Solutions of Potassium Ferrocvanide 
Aurous Cyanide and Gold Hydroxide. Ernst Beutel ( Mtmauh 
131 0, 31, 883— 886).— When aurous cyanide is heated wfth ilohU on 
„[ potassium ferrocyan.de oxygen being passed through the solution 
during the heating, it dissolves with the formation of potassium 
Siiroeyiimde, ferric hydroxide being precipitated according to the 
equation : 8 

8 AuCX + 2 K,,FeC 8 N 8 + 5H L> 0 + 0 = 8K AuC 2 N 2 + 2Fe(OH) + 4HCN 
Gold hydroxide dissolves in a solution of potassium lerrocyanide with 
the formation of potassium gold cyanide and the precipitation of ferric 
hydroxide. I he reaction takes place at room temperature, but much 
quicker on warming. Quantitative experiments were not made and 
the particular potassium gold cyanide formed is not stated 
Fulminating gold also dissolves in solutions of potassium ferro- 
c J“ k ! e - . The solution first becomes emerald-green, and hydrogen 
cyanide » evolved A green precipitate is then produced; which 
fm.lly changes to brown feme hydroxide. Potassium gold cyanide 
remains in solution. ° g 

Solubility of Finely-divided Gold in Solutions of Potassium 
Ferrocyanide. Ernst Beutel (J lonatA, 1910 31 887-8901 
Finely-divided gold will dissolve cLpIetely’in soktfons of poS™ 
ferrocianide at room tomperature. The rate of solution is very glow 
eien at the boiling point. Potassium aurocyauide is formed and the 
re^ulfiug ferro-ions are oxidised by the oxvppn nf fho •’ • • 

ferric hydroxide. The solution formed is alkaline ^The ’, S!!** 1 * 
probably takes place according to the equation : ' ^ 

U f KiPeC '“ N “ + 2II i° + °s = 3 KAuC 2 N 2 + Fc(OH) 3 + KOH. 

t. a p. 

D i“232K" 3 of_W "Tr S “ * 

statement (Abstr 1903 i th \ e ^ e |l ei( ^ ei an< * Behringer’s 
ho action of an ' ethereal f®, 0 )’ that / h f. of ester obtained by 

freater than would be expected from - 1 “°“ ethane on an acid 
“ethane solution as f ‘°“ the . concentration of the diazo- 

lktr.,1894 i 438 \ “drained b J titration with iodine (Pechmann, 

^ ;e . same solution of diazomethane 
Tor estimating the con "f S ,'7 hen J ltrated by the iodine method. 

“‘tors recommfnfthe use of ra an°e ° * d p ,azometha » e “'“‘ion, th. 

> ethereal solution and titrnf ^f SS ° f ™‘ ° r P nitr °benzoic acid 
Msnl alkali after di I r the excess of acili by means of 

W f er ' ° r aCtUa "y hohti "8 th ° 

> extraction with chloroform after shaking with water 

3 d 2 
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and sodium hydrogen carbonate solution. Tbe results are correct tn 
within 2 — 3%. Low results are obtained in the presence of alcohol 
Liazoethane can be estimated in a similar manner. J, j g 


The Alkyl and Aryl Compounds of Tin. Paul pp E i rF 
[with It. Lehnhardt, H. Lcftensteiner, Rudolf Prade, K. ^ CHnu R 

mann, and P. Tkuskier] (Zeitsch. anorg. Chem 1910, 68, 102 -1221 

A number of organic derivatives of quadrivalent tin have bees 
described, as a preliminary to the study of their molecular compounds 
for comparison with those of cobalt, chromium, and platinum. 

In the preparation of inetbylstannic acid from methyl iodide aud 
an aqueous-alcoholic solutiou of potassium stannate, carbon dioxide nr 
cipitates small, glistening crystals of potassium methyUtanniairbonuu 
SnMe0*(MX) 2 K,H 2 0, an aqueous solution of which decomposes on 
boiling, yielding methylstannic acid. 

Dimelhyistannic halides are best prepared by heating tin with 
methyl iodide, converting the product into oxide by means of ammonia 
and then into the chloride by means of hydrogen chloride, After 
crystallising from light petroleum to remove the mouomethyl compound 
the chloride is converted into the oxide aud then into the required 
salts. The chloride, bromide, and iodide have m. p.’s 108°, 7iP,and 
respectively. Dimtkylslannic oxalate, SnMe. 2 C. 2 0 4 , forms a white pre- 
cipitate, soluble in a solutiou of potassium oxalate, Dimtbjhtuuuk 
sulphide is a white precipitate, soluble in ammonium sulphide. 

Dipropyklannic bromide, SnPr 2 Br 2 , forma large, colourless needles, 
m. p. 49°. 

Dibutylstannic oxide, SnO((J 4 H 0 ) 2 , when prepared by the action ol 
aqueous-alcoholic ammonia on the pure chloride, forms an insoluble, 
amorphous powder. The chloride , Su(C 4 lI 0 ) 2 Cl 2 , is sparingly soluble in 
water and has m. p. 43° ; the bromide has w. p. 20°. 

Dummy lstannic oxide yields a basic chloride, m. p. U5°, on 
treatment with hydrochloric acid followed by pyridine. 

Tribenzylstannic chloride, Sn(C r H r ) s Cl (Abstr., 1904, i, 232), melt? 
at 142 — 144° after crystallisation from glacial acetic acid, Pyridine 
is without action on it. Sodium carbonate solution converts it iuto 


tribenzylstannic hydroxide , Sn(C 7 H 7 ) 3 ’OH, crystallising in colourless, 
rhombic tablets, m. p. 117 — 121°. It is insoluble in water, but soluble 
in many organic solvents. Acetyl or benzoyl chloride converts it into 
the chloride, and not into the acetate or benzoate, in this respect 
resembling the reaction with the corresponding silicon compounds 
(Robison and Ripping, Trans., 1908, 93, 439). Tribenzyldamk 
bromide has m, p. 125 — 128°. 


Tin tetrapropyl boils at 228°. 

Tin tetra-p-tolyl , Sn(C 6 H 4 Me) 4 , prepared by the action ot magnesium, 
followed by stannic bromide, on ^-bromotoluene, forms colourless, 
glistening needles, in, p. 230°. C, H. R 


Constituents of Coal Tar. VI. mPropylbenzene (Cumene)- 
Gustav Schultz (Her., 1910, 43, 2517-2521. Compare this vo-, 
i, 897). — [With A. Szekely.] — The viscous, brown, crude * C1 
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obtained by the sulphonation of the “ mesitylene ” fraction are 
decomposed by superheated steam, and the resulting hydrocarbon* „! 
repeatedly distilled, whereby a fraction, b. p. m-Z°ToZZ 

frora which cumene ,s isolated as follow The fraction is ni S’ 

and the portion of the product which is easily volatile with 

is fractionally distilled; the chief portion, b. p. 145—150730—30 ^ 

is redistilled, whereby a nilro- compound, C,H n O„N, b n o 40 aiT’ 

] ;j° — 1 3 37 15— 1 6 m m. , is obtained, which 9 improved 

cumene by the following experiments. A portion is reduced by tin 

aod hydrochloric acid, and the ammo, b. n 22S ^ , , 

into three fractions, b. p. 223-225°, 225-2^87 and 2%-23T r TK 
first faction is treated with the calculated quantity of oxalic aciV 
whereby the oxalates of p eumidine and of o-emnidioe are obtained 
al-o a portion of the fraction, after being acetylated', yields 
p-cumidiile and acetomesidide. Another portion of the nitro-compound 
,s boiled with 3 parts of nitric acid, D 1-48, and 4 5 parts of water 
lor six days, whereby p-mtrobenzoic acid is produced. A third 
portion yields by further nitration trinitromesitylene and other 
fcnmtro compoiinds which have not been separated 

A portion, b. p 150-155° of the original oil 'is sulphonated by 
concentrated and fuming sulphuric acids, and from tho products o-iZ 
propylbenzenesulphomo acid has been isolated in the form of the 
solphonamide, m. p. 96—98°. n o'" 

0 . 8 . 

3 : 3-DimethyMiphenyleneiodonium Hydroxide and c 

Its Salts. Icwi Mascakelli and T. Cerasou (Alti R AccwT - f 

'•rV'' V m- t!’ 3 ? S_ . 3U - Com P a ‘ - e Abstr, 1909, i, *907) — 
•).3-Diiiiethyldiphcnyleneiodonium iodide is obtained in c mo ii - 
by dinzotising 6 : 6'.dia,nino-3 : Someth, ld^ and trX' Z 

* -i.. fi* : 

brown, a. p. 290°. The oxalate, |p« H " Me ' 
less, ncicular crystals, m. p. 228°. 


.C, ; (I 3 Me 




■ 4 , forms colour- 
K. V. S. 


JSx Hrsz'in, ary* s, ““™ <>~um 

i, 908). — To comDlele thl r 1? 6 ~ 128 ' Com l )are Abstr., 1907, 
"ben the three almo^ ro/m, f ^ lntram ” !ecular . change occurs 
converted into their hiehlv c 1 ' "a b J ?nze . nesu, P llon -nitroani]ides are 
coloured eci-esW n 7"?.. V * nerassa T to isola ^ the 
Rttenapts to isolate the fo 1 , h ® ordlnar y colourless esters. All 
‘be action of alkyl Kdid^nnH 10 ^™ 1 '’ h r® been un suec ess f ul. By 
obtamed, together with ^red ? ^ the colourlfss «*» are 

cannot he isolated. h d °' ’ fr0m whlch a crystalline substance 

s ‘ r| iiiX)anilide> > >' l >> 0b ^ 1 ? e j| b >’ th ? nitration of benzenesulpbon- 
benzenesulphon-p-nitroanilide must be benzene- 
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sulphonpicramide, but attempts to prepare it by the condensation o( 
picramide and benzenesul phony 1 chloride, or of picryl chloride and 
benzenesulpbonamide, have been ? “ nsuc ^ sf p , 

Benzenesulphon-o-mtroethylunrfide, N 0, C 6 H 4 bl itt bU 2 Ph, m. p 
104°, and bmzentsulphonbenzyl-o-nitroamhde, 

NO 2 -C 0 H 4 -N(CH 2 Ph)-SO 2 Ph, 

mi p ] 4 g 149° unlike the colourless methyl esters, have a distinct 

vcillow tinee Benzcnesulphonmethylpicramide, 

y 6 (N0 2 ) s - C 6 H 2 - N Me'SOjPh, , 

m 181—182°, forms colourless crystals. C. S. 

Preparation of Aromatic Alkyl Ethers. Farbexfabbiees 
vokm. Friedrich Bayer <fc Co. (D.K.-P. 224388).— An extension of 
the work described in the chief patent {Abstr., lJOft, l, 263) to the 
reaction between substances containing one or more phenolic hydroxyl 
groups and the nitroso-compounds of acid amides of the general 
formula -NR-NO, where R = alkyl. 

The product obtained from /3-naphthol and nitrosobenzenesulpkn- 
ethvlamide has m. p. 60°. When morphine suspended m methyl 
alcohol is treated with ptoluenesulphonomtrosomethylainide in the 
presence of an alkaline hydroxide, a crystalline compound, m. p, €0°, is 

0bt tfi(roto-B-naphihalmesuiphonmcthylamide has m, p. 85°. The mor- 
phine and /3-naphthol in the foregoing condensations can iie replaced 
by other phenols, cresols, or dihydroxybenzenes. F. M. G, II. 

Accnaphthene. Franz Sachs and Gekhardt Mosebach (&r, 

1910 43 2473 2475).— 4-Aminoacenaphthene yields the 4-halogen 

derivatives of acenaphtbene when treated according to the Sandmeyo 
reaction. An intense dark green coloration is produced on du* 
tisation 4-Chloroaccnaphthenc forms slender needles, m. p. 62 o-63 ; 
4 “acena P hthene has m. p. 5P5° (compare Graehe, Abstr 19 3, 
i, 408) ; Uodoacemphthene crystallises in rosettes of co ourless slender 
needles, m. p. 63— 63 5° [compare Crompton, Proc. 1910, 26, .A) 

Structure of Pyrene. Egon Langstein (ifomteh im 31, 
861—870. Compare Goldschmiedt, Abstr., 1907, i, i II )■ 
formula: for pyrene and pyrenic acid deduced by Gold f*““ 
finned by isolation of two isomeric methyl hydrogen pyre ■> 

The a -eder, prepared by heating the anhydride with a t large 
pure methyl alcohol crystallises in large noedles t a g° . 

colour and yields golden-yellow solution . Th 7^ ja 
yellowish-green, slender needles, usually arraDge alcoho i as the 
solutions are brownish-green, and it is twice as sob b ^ ^ 

a-ester. When heated, the /3-ester turns brown more rap ? 
o-ester, and decomposes more quickly. is obtained 

veri-l’rimcthyknenaphlhalic anhydride ' ' id (D Iff) 

when pyrenic acid is reduced by boiling with hydr.odic l 
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I red phosphorus. It crystallises from alcohol in colourless, 
au< glistening needles, decomposing at about 260° Its 

CH, solution in concentrated sulphuric acid has a deep blue 

/ 7 fluorescence, and its alcoholic solution a green fluorescence. 

CH S p[, a corresponding acid, 0 15 H 12 O 4 , is colourless, and does 

I j not readily yield crystalline salts. When the barium 

,f\/% salt is heated with lime, peri-lrimelhylenenaphthalenf, 

; J <V* 1S> 

%/\v is obtained, and this crystallises from dilute alcohol in 

I l t colourless, glistening plates, m. 68—69°. It turns 

CO CO yellow on exposure to'the air, and yields a picrate in Ihe 

\/ form of glistening, red needles, m. p. 127° after turning 

0 brown at 80°. 1'he formation of this picrate is used as 

(I) an argument in favour of the constitutional formula 

ascribed to the hydrocarbon, as hydronaphthalenes do not yield picrates. 
"H es ahydropyrene (Goldschmiedt, loo. tit.) has m. p. 129—130°, and 
in the presence of excess of picric acid yields a red picrate, m. p. 1 19°. 
The constitution ascribed to the hexahyclro-compound is therefore that 
of a dipmditrimetbylenenaphthftlene. J. J, S. 

Reduction of Nitrobenzene to Aniline. C. Nicolescit Otin 
(Zeitsch. FAiktmhtm., 1910, 16, 674— 680).— The author has tried 
most of the methods which have been proposed for reducing nitro- 
heuzene to aniline by electrolysis. Ilis results are tabulated, and show 
that the yields of aniline are usually poor (from 19 to 88%) ; consider- 
able quantities of other materials are consumed in many of the 
processes, and undesirable by-products are often formed. He shows 
that the conditions necessary for a good yield are a very large cathode 
surface and a considerable excess of hydrochloric acid. 

Using 120 c.c. of hydrochloric acid (D 1 '19) to 20 grams of nitro- 
bemene and a cathode consisting of lead wool, or nickel wire in 
sufficient quantity to All the whole cathode compartment (the anode is 
a lead cylinder immersed in sulphuric acid contained in a porous pot), 
he obtains 92 to 94% of the theoretical quantity of aniline with a 
current efficiency of 94 to 97%. T. E. 

[Chromoisomeric and Homochromoisomeric Nitroanilines.] 
Arthue Hastzsoh (Ber., 1910, 43, 2516. Compare this vol., i, 475). 
—The following corrections are made. Priority is given to Fliirscheim 
in the preparation of x-nitrophenylenediamine. o-TolyI-2 : 4-dinitro- 
aniline darkens at 120°, and haa in, p. 128—129°. Also, a reply is 
given to Busch (this vol., i, 617) on tho isomerism of tho two picryl- 
methylanilines. O. S. 

[Preparation of Derivatives of p-Toluenesulphon-p-nitro- 
milide,] Aktien-Geseelsciiaft f(;u ANitm-EABaiKATioN (D.K.-P. 
.24499).— p-ToIuenesulpbon-p -nitroanilide when treated witli methyl 
ibloride yielded ptoluenesulplionmethyl-pnilroanilide, m, p. 175 — 176°; 
ns on reduction with sodium sulphide was converted into p toluene- 
1 Pwnylimthijl-p-phenylenediamim, m. p. 135°, a grey powder some- 



what readily soluble in alcohol, more sparingly so in benzene. This 
base was diazotised and combined in alkaline solution with 8-acetyl", 
amino- 1 -naphthol-3 : 6-disulphonic acid (or similar acids), and the 
separated product treated during several hours with sulphuric acid 
a temperature of 15—20°, whereby the toluenesulphonyl group on ] 
was eliminated ; the final products were violet-blue dyes, very stable to 
alkalis and light. F. M. G. jj. 

Hyposulphites. VII. Rongalite and Salts of Amines 
Arthur Bins and Th. Marx (Bar., 1910, 43, 2344—2349. Compare 
Binz and Isaac, Abstr., 1908, i, 940). — The hydrochlorides of amines 
react with rongalite even in the absence of formaldehyde, It 
suggested that the hydrochloride first condenses with the sodium salt 
according to the equation 

RNH 2 ,HC1 + 0H-GH 2 -0-S-0Na = RNIPCH 2 -0-S-0H + NaCl + H,0, 
and that the substituted formaldohydesulphoxylic acid then forms a salt 
with the excess of the amine hydrochloride : 

RNH-CH 2 -0-S-0H + RNH 2 ,HCl = I!NH-CH 2 -0-S'0'NH,R + HCl, 

and that it is this salt which is precipitated. In the case of ammonium 
chloride and of hydroxylamine hydrochloride, it has been found possible 
to isolate the intermediate product. The salts are decomposed by 
cold dilute sodium hydroxide solution, and practically half the amine 
used up in the formation of the compound is liberated. 

Rongalite and o-toluidine hydrochloride yield the salt 
C 6 H ( Me-RH-CH 2 -0-St>NH 3 -C„H 4 Me 
in the form of colourless crystals, m. p. 101 — 104°. It turns a yellow 
colour on exposure to the air, and reduces warm indigouarmin 
solution. When an excess of rongalito is used, mixtures are formed, 

Rongalite and anthranilio acid hydrochloride yield colourless crystals 
of the compound C 1 ,,II 1( .,O 0 N 2 S, ni. p, 143° (decomp.). When 
diazotised, it yields salicylic acid, and when oxidised with hydrogen 
peroxide or with sodium thiosulphate yields anthranilio acid. 
Rongalite and hydroxylamine hydrochloride in the presence of 
formaldehyde solution yield kydroxylaminomethylsulphurous acid , 
OH-NH-CHyO'SOjH, owing tu the oxidising action of the hydroxyl- 
amine. It can be crystallised from water, does not reduce indigo- 
carmin, and has m. p. 191°. J. J. S. 

Preparation of Thiodiphenylamine and its Derivatives. 
Fritz Ackermans (I), II P. 224348). — The preparation of tbiodiphenyl- 
amines with the aid of sulphur and aluminium chloride has previously 
been described ; it is now found that aluminium bromide or iodide, 
ferric chloride, antimony trichloride, cuprous iodide, sulphur iodide, or 
iodine can be employed equally well, and the methods of doing so with 
their extension to the preparation of thio-/l-dinaphthylamine and tbio- 
phenyl-jS-naphthylamine are described. Thio-p-lolyl-ji-wiphthylaam 
was obtained as a greenish-yellow powder, m. p. 182°. F. M. G. M. 

Action of Magnesium Alkyl Halides on Anilides and 
their Chlorides. Max Busch and Martin Fleischmann (Bar., 1910, 
43, 2553 — 2556) — Beis his shown that the interaction of acid amides 



and magnesium alkyl halides leads to the formation of ketones 
an d ammonia (Abstr., 1904, i, 15). When the aminic hydrogen atoms 
are replaced by alkyl groups, the authors find that a dual reaction 
occurs ; thus, magnesium phenyl bromide (2 mols.) and benzoylethyl- 
!, inline in ether 'yield ultimately benzophenone and ethylaniline (from 
OU‘'Bi"CPlyNlitPh), and also InphenylmethyltlhiilanUine 
CPh s -NEtPh, 

m. P- (from OMgBr-CPh 2 -NEtPh and PhMgBr), which easily 
decomposes in alcoholic solution into triphenylcarbinol and ethyl- 

aniline. 

Magnesium alkyl halides react with imino-chlorides generally 
either at the double linking or at the reactive halogen atom, yielding 
the samo product in both eases, but sometimes at both of these points 
of attack. Thus benzanilideimino-cliloride and ethereal magnesium 
methyl iodide yield ultimately acetophenoneanil, NPhICPhMe, which 
cannot be isolated, but the presence of which is proved by hydrolysis 
with hydrochloric acid, whereby acetophenone and aniline are obtained. 
] n a similar way the imino chloride reacts with magnesium ethyl 
bromide to form ultimately an anil which yields aniline and phenyl 
ethyl ketone by hydrolysis, and with magnesium phenyl bromide to 
form ultimately benzophenoneanil, m. p. 113—114°; once in the 
latter preparation a considerable amount of triphenylmethylaniline 
CPlyNHPh, was obtained, but the conditions of its formation could 
not be repeated. q 

Metathetical Reactions: Ether-thiocarbamides and their 
Relation to /-Ammonium Bases. Treat B. Johnson and 
Herbert H. Guest (./. Amur. Chun. Soe,, 1910, 32, 1279—1285).— 
Cyclic quaternary bases (pyridines, quinolines, Isoquinolines, and 
acridines) undergo isomeric change in aqueous solution, the hydroxyl 
group of tho baso migrating from the nitrogen to a carbon atom with 
formation of .//-ammonium bases. The latter compounds react with 
alcohols at the ordinary temperature with loss of a molecule of water 
and production of alcoholates or ethers. When these aleoholates are 
warmed with alcohols, the alkyl group of the alcoholate is replaced by 
that of the alcohol. The mechanism of this change has been inter- 
preted in different ways (compare Decker, Abstr., 1900, i, 522 and 
(Mainer, Abstr., 1905, i, 368; 1908, i, 322). In order to throw 
further light on these transformations, a study has been made of some 
ether-thiocarbamides. 

The ether-thiocarbamides, OR-CIfyNH-CS-NHR', were obtained by 
the action of certain thiocarbimidomethyl ethers, ROCHL'NCS on 
organic bases (Johnson and Guest, Abstr., 1909, i, 371). These 
substances are closely related to the cyclic alcoholates, as they contain 
the same complex, .C'N’CH-OR, and hence may be regarded as acyclic 

/-ammonium compounds. The ether-thiocarbamides would therefore 
be expected to undergo transformations with alcohols analogous to 
those which take place with the cyclic alcoholates, and such has been 
found to be the case. All the ether-thiocarbamides which have been 
examined react with alcohota on warming, with transposition of the 
amyl groups. These reactions are reversible, and are not affected by 
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the b. p.’s of the alcohols or by the size of the alkyl groups involved 
It is therefore possible to obtain a whole series of ether-thiocarbami(] tt 
from one thiocarbimidometbyl ether. These transformations are rn og ( 
easily explained by assuming that unstable additive compounds are 
first formed, and that these decomposes with production of a n ew 
thiocarbamide and alcohol, 

s-Phenylmethoxymethylthioembamide, NHPh’CS’NH’CHj'OMe, m D 
133°, obtained by recrystallising s-phenylethoxymethylthiocarbamide 

or s-phenylisoamyloxymethylthiocarbamide from methyl alcohol, fo rms 
prismatic crystals, s-p- I’olylmethoxymethyltkiocarbamide, 
CpII 4 Mo-NII'CS'NH’CH 2 'OMe, 

m. p. 129°, is obtained by the action of methyl alcohol on tbs 
corresponding ethoxy-compound. E. (j 

Replacement of Halogen by the Nitro-group. II. L. Cmg 
Raiford and Frederick W. Heyj, (Amer. Chem. J., 1910 , 44 
209 — 219). — It has been found previously (this vol., i, 373) that when 
2 :4 : 6 -tribromophenol is treated with nitrous acid, a mixture of 
4 ; 6-dibromo-2-nitrophenol and 2 : 6-dibromo-4-nitrophenol is produced 
but that 2:4: 6 -trichlorophenol is not affected by nitrous acid. In 
view of these results, it was considered of interest to study the 
behaviour of 2 : 4 : 6 -tri-iodophenol. The work has also been extended 
to 2 : 4 : 6 -tribromoresorcinol. 

2:4: 6 -Tri-iodophenol has m. p. 158°, instead of 156°, as stated by 
Messinger and Vortmann (Abstr., 1889, 1150). The acetate, m, p. 154° 
forms colourless needles. When sodium nitrite is added gradually to 
a solution of 2:4: 6 -tri-iodophenol in a mixture of glacial acetic acid 
and benzene at 12—15°, 4 : 6-di-iodo-2 nitrophenol isobtained, together 
with 2 : 6-di-iodo-i nitrophenol, m. p. 155°, which forms nearly colour- 
less prisms. It is probable that a small quantity of an iododinitro- 
phenol is also produced in this reaction. On reducing 4 : 6-<li-iodo-2- 
nitrophenol with stannous chloride in presence of hydrochloric arid, 
the hydrochloride of 4 : 6-di-iodo-2-aminophenol is obtained, which 
crystallises in long prisms. 

When a solution of 2:4: G-tribrorooresorcinol in glacial acetic acid 
is treated with sodium nitrite at 12—15°, 2 ; 6-dibromo-i-mtra- 
resorcinol, m. p. 148°, is produced, which forms maroon prisms or 
orange needles ; its ammonium salt crystallises in deep yellow prisms. 
On reducing this nitro compound with a solution of stannous chloride ia 
hydrochloric acid, tho hydrochloride of 2 : 6-dibromo4-aminomorcml 
is obtained. 2 : U Dibromo-i-aminoresorcinol darkens above 135°, and 
decomposes above 175° without melting ; it crystallises in prisms which 
are at first colourless, but soon become grey ; the picrate begins to 
decompose at 220° without melting. 2 : H-DiAromo-i-acetylaminoresor- 
cinyl diacelate, m. p. 174—175°, forms colourless, hexagonal plates. 

E. G, 

Preparation of 0 - and p-Nitrophenols. R. S. Hart (J. Amir. 
Chem. Soc., 1910,32, 1105— 1106).-Phenol (50 grams) dissolved in 
alcohol (5 grams) is added drop by drop (30 drops a minute) to a 
solution of sodium nitrate (80 grams) in sulphuric acid (100 grains) 
diluted with 200 c.c. of water at 25°. The mixture is stirred vigorously 
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during the addition, and for half an hour afterwards. After an hour 
ami a-half, the liquid is treated in the usual way, and gives a yield of 30 
grams of o-nitrophenol and 13 grams of p-nitropheno). \y. o. W. 

Phenyl Either and Some of its Derivatives. Alfred N Cook 
(./. is*. Chen. So a, 1910 32, 1 285-1 294).— The ethers used in Z 
investigation were prepared by distilling the aluminium derivatives of 
the corresponding phenols. Good yields were obtained of phenyl and 
m-tolyl ethers, but only small yields of o- and yj-tolyl ethers On 
rapidly distilling aluminium p-tolyloxide, flashes appeared on the 
surface of the liquid. When some aluminium p-tolyloxide which had 
been exposed to the air for about two months was distilled »-cresol 
was obtained, but very little p-tolyl ether. The causes of these 
phenomena are being investigated. 

Tetrabromophmyl ether , 0(C 6 H 3 Br 2 ) 2 , b. p. 280—290735 mm 
410-4257760 mm., m. p. 83—84°, prepared by slowly adding an 
excess of bromine to a solution, of phenyl ether in carbon disulphide 
containing a little iodine to serve as a carrier, forms large needles 
It was not found possible to obtain a more highly brominated 
derivative. 

JJilrom-m-iolyl ether, 0(C tl H 3 MeBr) ! , b. p. about 250715 mm and 
340-350° (uncorr.)/760 mm., m. p. 48°, prepared by slowly adding 
the calculated quantity of bromine to a solution of m-tolyl ether in 
carbon disulphide, forms white crystals. Tetralromo-m-toh/l ether 
0(C 6 H.,MeBr 2 ) 2 , b. p. 260—270735 mm., is obtained by the action of 
an excess of bromine on m-tolyl ether in presence of a little iodine as 
a viscous substance which slowly crystallises. A more highly brominated 
derivativo could not be obtained. 

2 : i-Dinitrophenyl p -tohjl ether, C^Me-O^HjfNOX m. p. 93° 
prepared by the action of potassium p-tolyloxide on l-bromo-2 • 4- 
dinitrobenzene, forms yellow crystals. The sulphonic acid 
S0 3 H-CH 3 Me-0-C G U 2 (N0 i ) a , 

m. p. lot) (decomp.), crystallises in slender needles containing 11H O • 
its barium and sodium salts are described. When a solution of 2 : 4- 
dinitrophenyl p-tolyl ether in glacial acetic acid is warmed with chromic 

rtiH on cnn?r!: ted int0 P-2 ■i dinilrophmoxybenzoic acid, 
u ; a 7 ellow substance which does not melt 

below 200 ; its silver salt is described. 

u ther, A k c A - 0 ,c V h 3 (no 2 ) 2 , m. P . 707 b. P . 

" o I, ““■> obtained by the action of potassium phenoxide on 
i-Di omo-A : 4-dimtrobenzene, is a crystalline substance with a faint odour 
and a pungent taste. The sulphonic acid, SO„H-C,,H, > l>C,.IL(NCM 

e&T ’n) e Mn y \ flakeS ’ its barinm salt is described. Trinilrophemjl 
Z ’ L '' 7 M ,U(N 0 2 ) 3 , prepared by dissolving 2 : 4-dinitrophenyl ether 
concentrated nitric acid, crystallises in clusters of yellow prisms. 

i lography of phenyl ether and its derivatives is appended. 

E. G. 

0f Q uadri ™lent Tellurium. Charles 
chloridc H m n T ’- l 910 ’ 151 > 811 — bt 2). — Tellurium tetra- 
■7 reacts Wlt h magnesium phenyl bromide (5 mols.) in 
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dry ether. In addition to chlorobenzene, diphenyl, and diphen I 
telluride, the product yields a sparingly soluble material when treated 
with a limited amount of water. On treatment with aqu eoil8 
potassium iodide this furnishes diphenyltdlurium di-iodide, decom 
posing at 236 — 237°, and triphenyltelluronium ivdide, TePh 3 I. 
latter crystallises in colourless needles, m. p. 247 — 248°, and on 
treatment with silver chloride or bromide gives the correspond in 0 
chloride, m. p. 244 — 245° (decomp.), and bromide, ro. p. 259 — 260° G 

Fixation of hydrogen chloride by diphenyl tellurium leads to thn 
formation of the compound , TeHPh 2 CI, m. p. 233 — 234°. W. 0. \\ 

Preparation of Neutral Phenolic Eaters of Diglycollic Acid 
C. F. Boehbinger Sohne (D.R.-P. 223305). — The phenyl esters 
of diglycollic acid are readily prepared by treating the acid dichloride 
with the required phenol or sodium phenoxide (substituted or 
otherwise) in the presence of an indifferent base, such as 
dimethylaniline. 

Diphenyl diglycolfale, 0(CH 2 *C0 2 Pli) 2 , forms colourless needle- 

m. p. 80°. " ’ 

Disalicyl diglycollale forms colourless crystals, m. p. 1 73° • y, e 
a-naphthyl ester, colourless leaflets, m. p. 136° ; the ji-nnphthyl ester a 
colourless, crystalline powder, m. p, 160°; the guniacol ester, colourless 
needles, m. p. 82°; the o tolyl ester, needles, m. p. 101°; the m-lolyl 
.ester, needles, m. p. 63° j the p -tolyl ester, needles, m. p. 89° ; the o-cldoro- 
phenyl ester, needles, m. p. 129°; the p -chlorophenyl ester, slender 
needles, m. p. 130°; the o-nilrophenyl ester, colourless leaflets 
m. p. 164°, and the p nitrophenyl ester, a colourless, crystalline powder 
m. p. 131°. 

The solubility of these compounds in numerous solvents is fully 
described in the patent, F. If, (.}, \[, 

[Simple Formation of Benzyl Ethers.] Julius ton Biuun 
(Her., 1910, 43, 2594). — Reply to Halban (ibis vol., i, 619). C. 8. 

The Addition of Bromine to Un saturated Compounds. I. 
Allyl and Propenyl Derivatives cf Benzene. Gixo A rati 
(Gazzetta, 1910, 40, ii, 89 — 94. Compare Abstr., 1909, i, 104) — 
A comparison of the velocity of addition of bromine in chloroform 
solution to chavicol and anethole, eugenol and isoeugenol and their 
methyl derivatives, safrole and t'sosafrole, myristicin and rsomyristicin, 
and apiole and tsoapiole, show that Ihe velocity is always greater in 
the case of the propenyl derivative. 

The molecular refractive iudices of myristicin and isomyristicin 
have also been measured, • and are found to be M. 89'44 and 
92 94 respectively. C. H. D. 

The Xylenol from Debydracetic Acid. Emilio Carlinfanti 
and A. Germain (Atti R. Accad. Lincei, 1910, [v], 19, ii, 234 — 239). — 
The xylenol produced when debydracetic acid is distilled with 
calcium oxide is not o-4-xylenol, as stated by Tivoli (Abstr., 
1891, 1455), but the 1 : 3 iS-compound. The mistake is due to 
the fact that a substance is also formed which gives a reaction 
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ith £erri c chloride similar to' that of o-4-xyleDoI, and this impurity 
an only bo removed by repeated crystallisation. When calcium 
acetate is heated with calcium oxide, a yellow oil, b. p. 215— 225°, 
obtained, which has no phenolic properties, but gives an intense 
coloration with ferric chloride. To explain the formation of m-5- 
le B ol, the following mechanism is. suggested. Dehydracetic acid 
under the conditions of the experiment yields acetyltriacetic acid, 
^Ibch loses carbon dioxida and is converted into diacetylacetone, 
which decomposes into acetic acid and acetylacetone ; this then con- 
denses with the acetone formed from the calcium acetate. In 
confirmation of this view, the authors find that w-5-xylenol is pro- 
duced when a mixture of the vapours of these two substances is led 
over calcium oxide at 400°. 

5 Hvdro-oj-m-xylyl phenylcarbamate. C 8 H,/>CONHPh l crystallises 
in shining needles, in. p. 148-149°. R. V. S. 


Fluorenyl Ethers. Alfiied Klieuel (Her., 1910, 43, 2488 — 2496. 
Compare Abstr., 1905, i, 187).— Schmidt and Stiitzel (this vol., i, 29) 
on reducing iluorenoneoxime by tin and hot concentrated hydrochloric 
acid obtained fiuoronyl ether, possessing a red colour, and quite 
different from the fluorenyl ether obtained by Barbier from fluorenyl 
alcohol. This red compound, the colour of which was attributed to the 
accumulation of benzene nuclei, is not in agreement with Witt’s 
theory of colour. ’ 

Py the action of silver oxide on fl-chlorofluorenp, fluorenyl ether was 
obtained in colourless, lustrous plates, m. p. 228°, and it is further shown 
that the red compound of Schmidt and Stiitzel is in reality diphenylene- 
phenanthrone.m.p. 257°, coloured red by admixture with di-biphenylene 
ethylene, in. p. 187°. 

The first product of the action of hydrochloric acid and tin, or, 
better, of stannous chloride, is a glistening, red, crystalline compound, 


CeH* 

c„h 4 

crystallises in lustrous, orange needles, and when decomposed with 
ammonia yields the crystalline base, which separates iu pale straw- 
yellow, slender needles, m. p. 124°. Ou warming with water, it readily 
decomposes into ammonia aod ketone. An egg-yellow and an orange 
oxalate and a similarly coloured sulphate were also isolated. The 
acetate crystallises in citron-yellow needles, m. p. 104°. E. F. A. 


which is a stannichloride of 9 -iminojluoren-e, 


^>CiNlT, Thepicrate 


[?rt'Hydroxyphenyl Mercaptan.] • Ladislaus yon Szathmauy (Ber., 
1910,43, 2485 — 2487).— Sodium «i-benzenedisu]plionate was converted 
into sodiutu ?rt-phenolsulphonate, and this into the sulphonyl chloride , 
which was obtained as a viscid, oily, brown product having a pungent, 
disagreeable odour. It is reduced by tin and hydrochloric acid to 
wdiydroxyphenyl mercaptan, This crystallises when stiongly cooled, 
but is oily at the ordinary temperature. It has a pungent, unpleasant 
odour, and with lead acetate yields an insoluble, stable, yellow precipi- 
tate of the lead salt, Pb(S*C ti H 4 *OII) 2 . It shows no coloration with 
either sulphuric acid or sodium hydroxide, E. F. A. 



i. 734 


ABSTRACTS OF CHEMICAL PAPERS. 


Symmetrical Trithiophenols. J acqtjes Pollak and II. Tucakovic 
(, Monatsh 1910, 31,695— 707).— TritkiontotkylpMoroglucinol [tol^ 
2:4: 6 -trithiol], C 0 H 2 Me(SH) 3 , prepared by reducing o- tolyI-2 : 4 : 6- 
tri sulphonyl chloride with tin and hydrochloric acid, forms white 
needles, m. p. 49—53°, having a characteristic odour. It readily 
undergoes oxidation, either on exposure to the air or under the action 
of oxidising agents, with the formation of yellow to yellowish-red 
products. With lead acetate, it gives a yellow precipitate, which 
quickly changes to red. In glacial acetic acid solution, it is readily 
transformed into the original trisulphonyl chloride by the action of 
chlorine. 

The triacetyl derivative, C„H 2 Me(SAc) 3 , forms needles, m. p. 93—95^ 
and is readily obtained by heatiug with acetic anhydride and f us-ed 
sodium acetate. The triinethyl ether, C 10 H 14 S ;i , prepared by the action 
of diazomethane in ethereal solution, or of methyl iodide in alkaline 
alcoholic solution, forms slender needles, ra, p. 61 03° j it cannot be 
obtained by the action of hydrogen chloride and methyl alcohol. 
Trithiomethylphloroglucinol consequently behaves as a non-t automeric 
phenol. 

The condensation product with chloroacetic acid, 
C fl H 2 Me(S*CH 2 *C0. 2 H) 3 , 

has m. p. 197—200°; the ethyl ester, C 6 H 2 Me(S*CH 2 *C0 2 Et) 8 , has 
m. p. 30 — 35°. 

The action of cold concentrated nitric acid (D 1 ’4) on the trimethyl 
ether gives rise to the mo»om7ro-derivative, N0 2 'C 6 HMe(SMe);}, yellow 
prisms, m. p. 84—87°. With hot concentrated nitric acid or cold 
fuming nitric acid, a monosulphoxide of the above-mentioned nitre- 
derivative is produced, N0 2 *C c HMe'(SMe) 2 *S0Me, which forms slender, 
yellow needles, m. p. 178*5 — 179 5°. The position of the sulphoxide 
group has not been ascertained. Hot fuming nitric acid also gives 
rise to a substance, m. p. 235—237°, which requiros further 
investigation. 

Trit h iophl orogl uci n ol (Abstr., 1909, i, 761) has now been obtained 
in the form of white needles, m. p. 57 — 60°. The product, 

C 6 H 3 (S* C1I 2 * C0 2 H) 3 , 

obtained with chloroacetic acid forms white, silky needles, m, p. 
179— 180°, from which the ethyl ester was obtained as an oil. The 
trimethyl ether gives tho wionemifro-derivative, N0 2 *C 6 H 2 (SMe) 3 , with 
cold concentrated nitric acid ; it forms dark yellow, slender needles, 
m. p. 148—150°. T ' P ' 


Cholesterol. II. Leo Tschugaeff and W. Fomin (Annalm, 1910 , 
3*75, 288- 297. Compare this vol., i, 31, 479).— In addition to work 
already recorded, the paper contains the following results, at t 
cholesteryixanthate, Cg-lI^O’CS'SEt, m. p. 141 '5°, and the jyropy e ° er i 
m. p. 135°, have almost the same dispersion coefficient as the metoj 
ester. Cholesterylxanthamide, C 2 -H, 5 0-CS - NH 2 , m. p. 227 , is o “ ln 
by digesting the methyl ester with about 10% alcoholic ammom 

The constitutions of a-eholesterylene, cholesterol, /J-cholester;l® 8 , 
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and cholestane are represented respectively 

.HTT .m 


by: 


E< l :!! 2 >CH-OH, K<^>CH, and <h 2>CH; 
Ln 2 2 

>Ci7 2 
'CHj'.CH 


R<p C r?>CH, 


( . h ^.ch 2>C)7H2( 


■ch 2 - 

f s , where R is 


Aromatic Fluorine Derivatives and Estimation of Fluorine 
in the Same. HdNS Meyer and Alfred Hub (. Monatsh ., 1910, 31, 
m 3__9;18). — The three fluorobenzoic acids can be prepared readily by 
0i -idation of the fluorotoluenes with permanganate (compare 
Hollemamij Abstr., 1905, i, 425). The o-acid has m. p. 122°. The 
corresponding fluorobenzoyl chlorides, CgH^'COCl, can be obtained by 
the action of thionyl chloride on the acids. They aro colourless, 
strongly refractive liquids with an odour resembling that of benzoyl 
chloride. The e-compound has b. p. 204° and m. p. 4° ; the w com- 
pound, b. p. 189° and m. p. - 30°, and the ^-compound, b. p. 191—192° 
and in. p- 9°. 

The methyl esters, C 6 H 4 F*C0 2 Mc, have boiling points and melting 
points as follows : ortho, 207°, - 20°; meta, 194—195°, - 10° and para, 
19“' 4'5°. Some of these compounds have lower b. p.’s than the 
unsubstituted derivatives. 

o -Fluorobenzamide, C 6 H 4 F*CONH 2 , crystallises from water in 
colourless needles, m. p. 114°; the me/a-compound in colourless plates, 
m. p. 128—129°, and the para-compound in colourless needles, in. p. 

153°. 

In estimating the fluorine in these compounds, the substance is 
heated with lime in a nickel tube, 40 cm. long and 4—5 mm. diameter, 
the end of which is closed by means of silver solder, The tube is 
treated in much the same manner as in the estimation of halogens by 
llie lime method; it is necessary, however, to see that the lime is 
completely soluble in dilute ^acetic acid, and a temperature of 1000° 
must bo attained in all parts of the tube. At the end the calcium 
fluoride is estimated in the usual manner. J. J. S. 


Condensation Products of Anthranilic Acid with Aromatic 
Aldehydes, Hugo Wolf (. Monahsk 1910, 31, 903—916). — Various 
aromatic aldehydes have been condensed with anthranilic acid in 
alcoholic solution in order to determine whether the resulting Schiff's 
bases exist in stereoisomeric forms (compare Hantzsch and Schwab, 
Abstr., 1901, i, 378 ; AuselmiDo, ibid., 1907, i, 913; Manchot and 
Furlong, ibid., 1909, i, 805 ; this vol., i, 33). 

Two isomeric forms wert* observed in the anils obtained by the 
condensation of the acid with o- and p-hydroxybenzaldehydes. 

| Bw iz ylidmeantkraniUc acid, 0HPhIH*C c H 4 *C0 2 H, crystallises in 
sulphur-yellow needles, m. p. 128°; p - tolylvUmanthranilic acid , 
C 6 H 4 Me*CH.N'0 ( ,H 4 , C0 2 H, forms lemon-yellow, rectangular plates, 
P- 154° ; o-nitrobenzijlideneanthranilic acid, 

N0 2 'C fi H 4 -CH;H-C 6 H 4 ‘C0 2 H, 

crystallises in yellow needles, m, p. 172°, and readily turns red on 
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exposure to the air; the isomeric para-compound forms pale yellow 
plates, m. p. 162°, and the meta- derivative, pale* yellow needles m 
206°. • *■ ’ ‘ P ’ 
/Salic f/lideneanthranilic acid, 0H*C c H 4 *CH!N*C 6 H 4 *C0 2 H, separates 
as small, yellow plates, m. p. 193°, when its alcoholic solution is cooled 
rapidly, otherwise the red modification, which crystallises in stout 
prisms, m. p. 200°, is obtained. The yellow crystals are transformed 
into the red when dissolved in amyl alcohol and the solution cooled 
slowly, or when the solution is cooled quickly and the yellow crystals 
left in contact with the amyl alcohol mother liquoi- for several hour* 
p- Hydroxy bemylideneanlhranilic acid exists in yellow and red 
modifications, of which the red is the less stable. The yellow form k 
more readily soluble in ether than the red, and has m. p. 224°. The 
isomeric m-Aydroscy-derivativc crystallises in yellow prisms m 
182°. ’ ' 1 ‘ 
o- Methoxybenzylideneanthranilic acid , OMe , C G H 4 , CH iN*C 0 H^CO v H 
forms yellow needles, m. p. 128°; the isomeric para-compound 
crystallises in yellow, rectangular plates, m. p. 142°, which tuyn red on 
exposure to the air. Dinielhylaminobenzylidencant/iranilio acid 
NMe 2 *C 6 H 4 *CH!N*C c H 4 *C0 2 H, 

forms brick-red prisms, m. p. 214°. 

3 : i-Dihydroxybenzylideneanthranilic acid , 

U (i H 3 (0H) 2 -CH:N‘C B H 4 -C0. 2 H, 

crystallises in glistening, red needles, in. p. 226° (decomp.). I- Hydroxy- 
3 -me thoxijhenzylidenean thranilic acid , 

OMe*C 0 H 3 (OH)*(JH:N*C (? H 4 'CO 2 H, 
forms slender, lemon-yellow needles, m. p. 154°. 3 'A-Pipemyl- 
ideneantkranilic acid , CH 2 0 2 !C d H 3 *CH!N*C G H 4 ‘C0 2 II, forms pale 
yellow, rectangular plates, m. p. 188°. Cinnamijlidemiuthranilic 
acid , 0-HPh*CH*CH!N*C ( .H 4 -C0 2 H, crystallises from toluene or ethyl 
acetate in yellow prisms, m. p. 156°. When heated at 100°, it begins 
to turn red, and gives an odour of cinnamaldehyde. 

When alcoholic solutions of these anil acids are heated with the 
equivalent amount of phenylhydrazine for about thirty minutes on 
the water-bath, the IN’ C G II 4 ’C0 2 H group is replaced by the 
IN-NHPh 

group, and the pheDylhydrazones of the aldehydes are obtained. 

J. J. 8, 

Lactonoid Anhydrides of Acylated Amino acids. V. 
Lactone of r-Benzoylphenylalanine. Ernst Mohr and Fit. 
SlttoscHEiN (J. pr. Chem., 1910, [ii], 82, 322 — 335. Compare this 
vol., i, 483, 557). — Much of the work has been recorded (Abstr,, 1909, 
i, 58 1-). The ethyl ester, chloride, and aufide of benzoylphenylalanine 
(Max, Abstr., 1909, i, 926) are conveniently prepared from the lactone : 
also the anilide , CII 2 Ph-CH(NHBz)*CO‘NHPh, m. p. 233—234°, from 
the lactone and aniline in dry ether. Benzoylphenylalanylgli/ine, 

CH 2 Ph-CH(NHB2)'C0-NH-CH 2 -C0 2 H, m. p. 240-242° (decomp, 
softening at 185°), is obtained from glycine and the lactone of benzoy - 
phenylalanine at 130°, or, better, in aqueous acetone in the presence o 
sodium hydroxide. ^ ^ 
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o-Aminobenzyl Cyanide [o-AminophenylacetOmtrile] and its 
Conversion in* 0 2-Aminoindoie and Indole. Robert Pschorr 
n j Gerh. Hoppe ( Ber ., 1910, 43, 2543 — 2552). — The conversion 
f oaminocinnamonitrile into 2-aminoquiuolme by acids or alkalis 
(Whorr, Abstr., 1S98, i, 491) induced tbe authors to examine the 
behaviour of o-aminophenylacetonitrile under similar conditions. This 
'ubstance > s conveniently prepared by converting o-nitrophenylacetic 
' c i,[ hv n suspension of phosphorus penlacliloride in ether into the 
chloride, a solution of which in benzene and ether is converted by 
ammonia into o vilrophenylacetamide, m. p. 160° ; the amide is 
diverted by thionyl chloride into the nitrile, an alcoholic solution of 
iciiidi is reduced by stannous chloride and concentrated hydrochloric 
y 0 . a ininophtnylmttonilrik, m. p, 72°, which is best isolated by 
t, e ,t.in" an aqueous solution of its stannichloride with 30% sodium 
1 vilroxTtle, whereby the substance separates in almost quantitative 
• e U Ti, e presence of the “activated” methylene gronp in the 
ortho-position to the amino group renders derivatives' of the substance 
wt y liable to intramolecular condensation. Thus a solution of 
samicophcnylacetonitrile in iV hydrochloric acid is converted into 

imkiokcariw/onitrile, C c H t <^^>NH, m. p. 140", whilst a solu- 

tioniu ether yields by treatment with sodium and amyl formate, indole- 
Uarbc-xylonilrile, m. p. 178°. This nitrile forms an acetyl derivative, 
m p, 2U2®, which is also obtained when indole-3-aldoxime, m. p, 
107—200°, is heated with acetic anhydride. 

o- Vrainophenylacetonitrile yields a formyl derivative, 

CN-CH 2 *C r) H 4 *NH*CHO, 

m. p. 110°, which shows no tendency to intramolecular condensation, 
ami is simultaneously hydrotysed and converted into 2-aminoindole by 
boiliag potassium carbonate; an acetyl derivative, m. p. 120% and 
a (liacelyl derivative, m. p. 80°. 

By treatment with boiling alcoholic sodium ethoxide in an 
atmosphere of hydrogen, o-aminophenylacetonitrile is converted into 

2 -amnoindole, C 6 H 4 <C^£^C*NII 2 , which separates from water in 

prisms containing H„0, has a strongly alkaline reaction, is reduced by 
sodium and alcohol to indole, and forms a diacetyl derivative, m. p. 
142°, which is converted by aqueous potassium carbonate into 2-acetyl- 
amhioindohy m. p. 167°. When an ethereal solution of 2-aminoindole 
is treated with ethyl chloroformate, three products are obtained, two 
of which, m. p. 93° and 160° respectively, are isomeric and contain two 
earljethoxy-groups, whilst the third has m. p. 145 — 150° and contains 
only ono carbethoxy-group. The constitution of 2-aminoindole is 
proved by the fact that Piccini and Salmoni’s indole-2-urethane, by 
tie it men b with ethyl chloroformate, yields the isomeride, m. p. 93°, 
containing two carbcthoxy-groups, mentioned above. - C. S. 

Action of Thionyl Chloride on Benzilic Acid. Robert Stolls 
(tier,, 1910, 43, 2471 — 2473). — By the interaction of thionyl chloride 
and benzilic acid in carbon tetrachloride solution at the ordinary 
temperature, a-e h lorod i p he ny la cetic add is formed. When the con- 

VOL XCVIII. j. 3 C 
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stituents are boiled some days in the same solvent, ii-ehlorodiphenyl 
acetic anhydride, (CPh 2 Cl - CO) a O, is formed, m. p. 129 . This compound 
also arises when a-chlorodiphenylacetic acid is warmed with thionyl 
chloride. With aniline in ethereal solution, a-anilinodiphenylacetic acid, 
m. p. 168°, and a-anilinodi/ihent/lacdic anhydride, crystallising in minute 
needles, m, p. 181°, and insoluble in sodium hydroxide, are formed, 

A by-product of the action of thionyl chloride on benzilic acid 
crystallises in compact crystals insoluble in sodium carbonate, m, p 
119°. This is possibly lelraphenyldiglycollyl chloride, C 28 H M 0 S C1 2 ; it 
forms an anilide, in. p. 134°. _ 1 

On shaking cblorodiphenylacetic anhydride in ether with sodium 
carbonate, an amorphous compound, probably benzilic anhydride, 
m. p. about 90°, is obtained. When heated with yellow mercuric 
oxide, chlorodiphenylacelic anhydride yields benzilide, m. p, 194 ^ 
which probably has the constitution of tetraphenyldiglycollie anhydride, 

E. F. A, 


Action of Dichloroaeetic Acid on Aniline and its Homo- 
loguee. III. Gustav IIelleb with Salo Aschkenasi (Anmkn, 1910, 
375, 261—288. Compare Abstr., 1908, i, 216).— The paper contains 
a repetition of some of the earlier work in order to controvert 
Ostromisslensky’s views of the course of the reaction between di- 
chloroacetic acid and aniline or its homologues (Abstr., 1908, i, 82, 


888,889). . . 

The reaction between dichloroaeetic acid and p-amsidine furnishes 
the only case in which the initial product of the reaction lias been 
isolated; di-g-anisidinoacetic acid, 00 9 II'CH(NH*0 fi H 4 '0Me) 2 , in. p, 
201 — 202°, forms a hydrochloride, C ]fi n i 8 0 4 N 2 ,HCl, in. p. about 215°, 
cannot be diazotised or benzoylated, and does not form a nitrosoaimne. 
The product of the reaction between dichloroaeetic acid and o-toluidine 
is not o-methylaminophenyl-o-toluidinoacetic acid (Ostromisslensky, lot, 
oil.' I, but 2 : 2' -diaminodilolylA : 4' -acetic ucid, 

1 CO a H , CH(CjH s Me-NII 2 ) 2 , 

since it requires 2 mols. of sodium nitrite for diazotisation, and the 
diazotised product yields bis-jl-naphtholazodi-o-lolylacetic acid, 

m. p. 195°, bis-G-aulpho-jd-naphtholazodbo-tolylacetic and, 
t'36 8 l2S^10^4 8 2l 

and 6 is -3 : fj-disvlpho-B-naphtholazodi-o-tolylacctic acid, 

C^O^NA, ,,,,. 1 . 1 ; 

with S-naphthol, /J-naphthol- 6 -su I phonic acid, and /J-naphthol-3 . Mi 
sulphonic acid respectively. 2 : 2'-Diamiuoditolyl-4 : 4'-aeetic acid yields 
only a monobenzoyl derivative, m, p. 242 243°, by the Sc 0 en 
Baumann method; when benzoylated in the presence ol sodium 
hydrogen carbonate, it yields a mixture of the preceding compoim 
and an anhydro-derivative, C 23 H 20 O. 2 N 2 , thereof. 

2 : 2'- Diamino-dbm-xylyl-k : 4 - acetic acid, 

CG 2 H-CH(C 0 H a Me 2 -NH z ) 2 , 

m. p. 241°, obtained from aqueous potassium dichloroacetate, soau 
acetate, and m- 2 -xylidine on the water-bath or from an 
solution of the base and glyoxylic acid at the ordinary temj 
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forms a dibm^l derivative. C 32 H so O ( N 2 , m. p. 272“ (deeomp ) with 
benzoyl chloride in aqueous potassium hydroxide an Lij7 , 
derivative C 95 H 0 2 N unchanged at 300 ? “, wi^£^SSht 
cold pyridine, and combines, after being diazotised, with S-naphthol 
d-sulphomc acid m sodium carbonate solution to form a normalW 

ffSf in a solution of “ 

acid and ****** ** 

decomp. 205“ ; this is oxidised by iodine in glacill acetic acid to 
4:5: Tlrimethylisatin, C a HMe 3 <^> C0 , m. p. 276“ which forms 

red needles, yields a phcnylhydrazone, m. p. 248°, and is so s 

alkalis that the pyrrole nucleus is only ruptured at 50° M l ° 

The product of the direct action of dichloroacetic acid on aniline is 
not 4 : 4 diaminodiphenylacet.c acid (Ostromisslensky loc h ! 
hydrochloride (Heller, Abstr., 1909, i, 20) ; the free add has m 'p i 95^ 
forms a duicetyl compound, m. p. 231°, and viVId« » 9 

“U .1 mliii i 0 

cold sodium carbonate, 7 amlme 18 elmuDated by 

0. S. 

Preparation of Oxyarylurethane Carbamido- and T-h' 
carbamido-cmnamic Acid Esters Gesfiim.™!! c Tb 

Industrie in Basel (D.R.-P 2241071 ® dlsuiapt fIr Ohejhsche 

\ Cinnamic acid esters of the 


general formula 


c c h 5 -ch:ch-co-o-r.nh-c<^ 


(where B is an 


7r!' ™ am °yl ox yp , «nylcarbamide has in. p. 204-105“ 

^Muhanc, colourless needles, n,.' p. 150-151“ 
urethane, OH-C.H •Nh”cO°P| S acld „ chlonde and f'-hydroxyphenyl- 
m . p. 101 — 102°.*’ 4 2 L ° ■ Cmn ™oykxyphmylurtthane has 

P-Cm ^wyl^mylaUylcarbamide, 

to. p, 129-130“ H f s h ‘ CH ' CO j°' C ' |H <' NH ' CS-;NH,C BH 6 , 

- Sf- »>■»• A. 




picsenco of phosphoryl 

3 * 2 
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chloride, can also be employed for this condensation, likewise other 

hydroxypbenylcarbamido-derivatives. i. M.. G. M. 

Meltine Point of Granules of Salol. P. K. Pawloff (Zeitich. 
physikal. Chm., 1910, 74, 562-566. Compare Abstr. 1908 ii, 927), 
—The relationship between the melting point of salol particles and 
their magnitude has been further investigated by heating commercial 
salol for lone periods at constant temperatures, and determining by 
microscopic observation the surface area of the largest crystals which 
formed as a result of fusion and subsequent crystallisation. It was 
found necessary to heat for about two and a-half hours in order to 
obtain the maximum size of crystals. 

The more fusible portion was investigated between 34 8 and 3r8 3 
by the method described. The maximum crystal at 37 '8 had a surface 
of 1296 sq. p.; the maximum formed at 34-8 a surface of 2.8 sq. ^ 
The less fusible portion was investigated between 39 and 41 At 
the former temperature, particles of surface 20 J sq. p, at the latter 
temperature, particles of surface 1328 sq.^r, remain unaltered. The 
relative size of the crystals cannot readily be determined, but fi om the 
data obtained for the less fusible portion it is estimated that whea 
the specific surface is increased one hundred times by dividing up the 
particles, the melting point is lowered by 2 -b . 0 . S. 

Preparation of Monoiodosalicylic Acids or its Nuclear 
Homologues. Max Haase (D.R.-P. 224536. Compare Lassar-Cohn 
and Fritz Schultze, Abstr., 1905, i, 893) -the methods that have pie- 
viously been employed for the preparation of monoiodosahcylic acids 
have given poor yields and impure products ; the one now described i, 
that whereby an alkaline solution of sodium salicylate is slowly treated 
with a very slight excess of iodine dissolved in potassium iodide at the 
ordinary temperature and with continual stirring ; eolourless needes, 
m n 197°, were obtained. Three lodosahcylic acids with m. p.s 198, 
196°, and 199 0 ° have previously been described in the literature.^ 

Preparation of Amides of MonoiodoBalicylic Acid and its 
Homologues, Max Haase (D.R.-P. 224346).-The amides ot 
salicylic acid (or other hydroxycarboxylic acids) can be readily prep 
by treating the respective acid amide with potassium ioie ail 
in alkaline solution and allowing the mixture to remain at the ordinary 

colourless leallets, m. p. 230-231° i "gf 
soluble in hot water, and of therapeutic value. 

' Preparation of S-Iodo-S-acetoxybenzoic AdA Jj« 

(D.R -P. 224537). — The attempted preparation of lodoace ^ 
acid from acetoxybenzoic acid results in the 'l™ 1 ™ y iel j a the 
group ; it is now found that acetylation of lodosahcylic ] 
required product. 11750 ; s p t e- 

\lodo-%aceU>xylmxoic acid, colourless needles, ' \ n tbe pr esenrt 
pared by boiling iodosalicylic acid with acetic anbydr 
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„f anhydrous sodium acetate during three hours ; it is a very important 
therapeutic agent, comparing : favourably with o-acetoxybenzok add 
(aspirin) m being tasteless and less readily hydrolysed. 3 

F. M, G. M. 

Preparation of Acylsalicylic [o Acyloxybenznipl 
drides. Alfred Einhoen (D.R.-P. 224844)— When tho 

esters of acylsalicylic acids (usually oils) having the General 

0X-C,;H 4 -C0-0-C0 2 R (R = alkyl ; xAyl) are heated?Jhey yil £ 

corresponding crystalline acyl salicylic anhydride. J 1 

o-Acetoxybenzoic anhydride, glistening needles ni p 83° ' 

by heating o-acetoxybeozoic acid with ethyl chlorocarbouateXSe 

w ethereal solution m the presence of a tertiary base, such as pyridine 
the ethyl o-acetoxyoenzoylcarbonate OAc*C,H ‘COO-m.nKV ■ ■ 

]ated in the form of a viscid oil, which, i4eu heated durt^tL'To 
twenty-four hours on the water-bath, is transformed into the Woin“ 
anhydride. ® © 

Iknzoyloxybenzme anhydride, prismatic needles, m p 109—111° 
is similarly obtained from ethyl o-benzoylox-ybenzoylcarbonale ' 

0Bz-C fi H 4 -CO-O-CO.;Et. 

o-Cv, Ultimo, Joxylenzoic acid anhydride, slender needles m p 1 10—] 1 9° 
From ethyl o-cinnamoyloxybenzmjlcarbomte, m. p. 53I.550 m, " ’ 
compounds are of thorapoutic value. ’ F JI G jp 0 

The XMethyl Derivatives of Phenylalanine and Tyrosine 

Sr*?™" am G r ANN {B,ochm - ***-, 1910 27 ' 
! I )'7, a com,ex,0 J n Wlth earlier experiments on the behaviour 
» f * ammo-acids m the animal body (Friedlieim, Al.str 
A’ ! :- 05) ' the au , tll0rs have prepared the methyl derivatives of 

the aiouuiticamino-aeids occurring in nrotein'* n 1 ht?,,/,**' n ? » 

monk acid (phenyl.Td.methylauJ.ne), CH,pVcH(NHM^"h 

piepaied from aqueous methylamine and a-brom-i R nhn 1 ■ 2 •’ 

u.1.1, crvdailises in three-sided plates subliming at 25^254^ Smp) 0 
P-J lehoxybenzylmalomc acid , O.Ue-lLHT-CH -CllfCO Hi P ' ' 
P»red by reducing aulsylideuemalonic acid vv^ith S 

,n.Tn svfisrs; rrT in , 

z-bl, no -derivative, OMe-C II -CH *CBWOO m * yields the 

deCOmpOS ‘ ag<at ll3 ° ^ling afl^lSO^witS ' 

*1"**^^ fl ’ rnisl “ eS * nMh ylamim. 

sstuss 

■yoeine), OH-G , aad (N -methyl- 
lunches „f bl »*** 

lanaaldehyde 3 C FBA°z y Fg ^° ld , ,f nd Condsnsat ion with 

-orapare J. Schmid Abs A l8Q xr 9 !.?’ 3I ’ HI 7 - 932 - 

43 )-The ketouic formuk for 2 n’ M ° hKu ’ ihii - ]896 > b 

for 2-naphthol-3-carboxylic acid is some- 
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what analogous to that of benzyl methyl ketone ; the condensation of 
benzaldehyde with methyl 2-naphthol-3-carboxylate in the presence of 
hydrogen chloride has been studied, and has been found to bo of the 
same type as the condensation of benzyl methyl ketone and benzald fr 
hyde in the presence of hydrogen chloride (Goldschmiedt and Krczmar, 
Abstr 1901, i, 40), the resulting compound being methyl a-chloro! 

n XT ^C(CHPhCl):C-OH 

1- benzyl-2-naphthol-3-carboxylate, C 6 H 4 <^ CH __ =;;;;( i, tCO or the 

tautomeric ketone. The halogen atom in this compound is extremely 
reactive, and can he replaced readily by hydroxyl, methoxy-, phenoxy., 
amino-, and anilino-groups (compare Braun, this vol., i, 479), 

Methyl 2-naphthol-3-carboxylate has m. p. 73°. 

Methyl a-chloro-l-benzyl-2-naphthol-Z-oorboxylate, C la H 15 0 3 Cl, formed 
when dry hydrogen chloride is passed into solution of methyl 

2 - naphthol- 3 -carboxylate in benzaldehyde at 0°, and the saturated 
solution kept for twenty-four hours, crystallises from perfectly dry 
benzene in microscopic prisms, m. p. 160—161°. At^ higher tem- 
peratures it loses hydrogen chloride, and at 220 — 225° is completely 
decomposed. 

The corresponding iromo-derivative, C ]9 lIj 5 0jBr, has m. p. 183° ; the 
hydroxy-derivative, methyl l-a-hydroxybmzyl-2-naphthd-3-carboxykte, 
C crystallises from benzene in pale yellow, glistening prisms, 

m ‘ S p. 173—174°. Methyl l a-aceloxybenzyl-2 naphthol-3-carbo.r!jk!>, oh 
tained by the action of acetic anhydride on the hydroxy-compound 
forms pale yellow prisms, m. p. 13G — 137°. Methyl a : l-dimtoxy 
\ -benzyl-3 -naphlhoate has m. p. 70-73°, and decomposes at 85° 
Methyl l-a-methoxybeazyl-2-naphthon-carboxylate, C 20 H„O 4 , prepared 
by the action of methyl alcohol on the chloro-denvative, crystallises 
from a mixture of benzene and alcohol in yellow, flat prisms, 
m p 177° The corresponding ethoxylensyl derivative, OjjH.,, 0,, 
has m. p. 116—117°, and the phenoxybenzyl compound, G ?5 H.- <! 0 J , 
m p 188° 

Methyl 1-a-aminobenzyl-2-naphthol-3-carboxylate t Cj^Hj-OgN, crystal- 
lises from a mixture of chloroform and alcohol in yellow, microscopic 
Di'i3ms m p 220° : the corresponding anilinobenzyl derivative, 

’ c„,,h 21 o 3 n, 

crvstallises in small prisms, m. p. 214°, and yields a hydrochloride, 

c 25 h, 1 0 3 n,hci, 

in the form of colourless crystals, n>. p. 175° ' (decomp.). 

\-Benzyl 2-naphthol-3-carboxylic acid, C 18 H„O s , obtained by Jieatmg 
the methyl ester of the chloro-acid with bydriodic acid, crystallises 

lemon-yellow needles, m. p. 224°, and gives a blue coloration 

ferric chloride ; the acetyl derivative, C„„H, A, forms colourl 


glistening needles, m. p, 


ucuvnun'O) 1G~4> 

166°, and the methyl ester, C 19 H 16 U, micro- 


scopic, yellow needles, m. p. 107°. . . An fhp 

Most of the compounds are probably equilibrium mixtur^ ^ ^ 

ketonic and enolic forms. 


Condensation of Diphenyleneglycollio Acid with 
and Phenol Ethers. Augustin Bistbzycki and Franz w 
(Ber 1910, 43, 2496— 2505),— It was shown previously (Bist ) 
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Abstr., 1901 i, 716) that beazilic acid condenses with phenols and 
that the tertiary acids formed readily on solution in concentrated 
sulphuric acid lose carbon monoxide, forming carbinoU. Dinhenvl- 
eneglycolhc acid likewise condenses with phenols, but the acids formed 
are only decomposed at high temperatures by concentrated sulphuric 
acid, and sulphomc acids of the expected carbinols are obtained 
H-p ffylrovyphtnyl/luorene-3-carboxijlic acid, 

^J*>C( co a H)-C a H 4 -on, 

prepared by condensation of diphenylenoglycollic acid with phenol is 
obtained in microscopic colourless, obliquely-cut plates from benzene 
containing a molecule of the solvent ; it sinters and loses this at 98° 
the residue becoming solid and getting red, m. p. 177° (decomp ) The 
benzene is difficult to remove ; a preparation from alcohol had m d 
lid 3 (decomp.). ' F ' 

A by-product of the condensation is the lactone of 9-o -hydroxy- 


9A 


C H 

crystallises 


phnylfluorene-S-carboxylic acid , (' _ 

^CO ■" 

in microscopic, doubly refractive pyramids, m. p, 213°. On heating 
p-hydroxyphenylfluorenecarboxylic acid in a stream of air at 200“ 
carbon dioxide is eliminated, and 9-yi-liydroxyphenylfluorene i s formed’ 
crystal being in colourless needles, m. p. 178-179° (decomp,), identical 
with the product obtained by Eislrzycki and Vlekke (Digs 19051 
tram phenol and fluorenyl alcohol. ’’ ' 

H-p-Acetoxyphenyljluorene, ^‘>CH-C 6 H 4 -OAc, obtained on boil- 

ing p-hydroxyphenylfluorenecarboxylic acid with acetic anhydride 
crystallises in slender needles, m. p. 139— 140°, J 

^-’(■Ifydroxy-m-tdyljluorene-'i-carboxyUc acid, from diphenylene- 
a “ d crystallises in matted prisL, m. p. 

'f,,, 84 (docoinp.). The corresponding lactone of t-o-hydroxy-m- 
toWuorm-S-carboxyhc acid separates in colourless plates, m. p, 

9 - p -Hydroxy - m - tolylfluorene, gbtained by heating the above 
“ p ! 5-; fi Vy 2 °°’ C f yStalii66S iD six-sided prismst 

colourless prisms, m plstsT^ CryStalli 585 iu rosette3 o£ 

Ii-hydrtvuid^T'lI' 0 ac ‘ d . oondensc3 with m-cresol, forming a 

At the sa “ e time, 

separatesTn^atvrooft° rCK f" 9 M , -^ <> ’ C ^^' : lact0 ™ is obtained ; it 

lactone of Q toW ; ° at S of obliquely-cut prisms, m. p, 192°. The 

product of thVconde^ acid is the onl 7 

is a red oU, and ervtLl i “ ^ P'™ 01 Ik is at first obtained 
m. p- 138°, ’ J S6S 1Q ^ rans P areQ t plates with many faces, 

SSHtiW- «<* n-i * ~w 

144—145° (deoomn t o „ r f < ? lourIcss - microscopic plates, m. p. 
*e foregoing comnoun/ M «tliMyphenylfluorene, obtained on heating 
21— l2 f° S com P° und at 160°, forms colourless prisms, m, p 

E. F. A. 
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Synthesis of isoPropylisophthalic Acid and Dimethyl- 
phthalidecarboxylic Acid. Guido Bargeluni ( Gazutta , 1 9 [fj ( 

40 ;; 27 36). The position assigned to the side-cham in santonin 

with respect to the ketonie group depends on the constitution of the 
dimethylphtbalidecarboxylic acid obtained from it by Canmzziro and 
Gucci (Abstr., 1893, i, 665). The acid has therefore been synthesised. 

By nitrating cuminicacid with fuming nitric acid, 3-niirocuminicucid 
( 3 -nitro- 4 -propylbenzoic acid) is obtained in prisms, m. p. 456 — 157= 
Reduction with ammonium sulphide yields 3-aminoftiminic acid, which 
crystallises in a labile modification, m. p. 104° and a stable modifier 
tion m p. 129°. Diazotisation, followed by heating with a solution 
of potassium copper cyanide, yields an uncrystallisable 3-cvaco- 
cmninic acid. This acid is very difficult to saponify, and it i s 
necessary to convert it into the amide, CO,H'C 6 H g Pr ! -CO'XH,„ by 
boiling with sodium hydroxide. The product has m. p. 265°, and is 
" converted into Mopropyh'sophthalic acid by dis- 

/\_CMe solving in concentrated sulphuric acid and adding 
CO H 1-CO— ^ sodium nitrite. The product crystallises from 

‘ \/ boiling water, and has m. p, 236°, Oxidation 

with potassium permanganate in alkaline solution converts it into 
dimethylphthalidccarboxylic acid (annexed formula), which is identical 
with that prepared from santonin. C, H. 1), 

A New Synthesis of Dimethylphthalidecarboxylic Acid. 
Guido Bargei.lini and G. ForU-Forti (Gaszeliu, 1910, 40, ii, 

H g 2 Compare preceding abstract). — An attempt has been made 

to prepare the acid (II) for comparison with the acid obtained from 
santooiu which is assumed to have the constitution (I). The method 
’ selected was that of converting 3-nitro- 

/\_C1\1p„ phthalic anhydride into the dimethyl- 
T CO j-CO—> U phthalide, and then of replacing the nitro- 
2 \/ group by carboxyl. It is found, however, 

COjH that the neighbourhood of the nitre-group 

/VcMe.v^ prevents* the anhydride from reacting with 
Ti I !_ C 0— Grignard’s reagent. 

\/ When diuiethylphthalide is nitrated and 

the nitro-group replaced by carboxyl, an acid is obtained which is 
identical withVf from santonin The 

occupy the para-position to the idithahde group, as it -yields a i 
whX is readily saponified, whilst an <, ; nitr,le would he d « 

para-derivatives. An attempt to prove tire con.strtution d^l^hy 
version into the hydroxy-compound, reduction, . and 1 ■ ^ 

lime, in order to examine the rsopropylphenol produce ’ > 1 1 , ] 

to the smallness of the yield obtained on reducing the kyd J 

compound with phosphorus and hydnodic acid amalg m 

The reduction of mtrodimethyl phthalide cr ysfcallino 

yields, instead of the amino-compound, an orange-yellower) 
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substance, m. P- 225—230°, devoid of basic properties. 5-Amino- 
dimethylphldiaUde, NH 2 - C 6 U 3 <Cqq_£> 0 , obtained by reduction with 

stannous chloride, forms white leaflets, in. p. 117°. The picrate has 
, :! . 19S — 200°, softening at 192°. The acetyl derivative has m. p. 

172-175°. '. . 

~,-lJi/(fro;cydimethylphthalide, obtained by tho diazo-reaction, forms 
iY Idle needles, m. p. 151 — 153°; its acetyl derivative has in. p. 76—78°,; 
the we ihyl ether softens at 92 — 93° and melts at 98 — 99°. 

In the attempt to prepare cyanodimethylphthalide by the diazo- 
rwction,.an additive compound, m. p. 211—212°, is obtained, from 
which the compound may be isolated by heating in carbon dioxide, 
Yvlien cmnioaldehyde volatilises, and a residue of 5-cyanodimethyl- 
jMh'jliJe, softening at 154° and melting at 159—160°, is obtained. 
Hydrolysis converts it into dimethyl jj hi im lid ecu rinixy lie acid, identical 
with that obtained by other methods. C. H. D. 

Retene. Paul Lux ( Monalsk , 1910, 31, 939 — 949. Compare 

Bucher, this rob, i, 239).— Methylisopropyldiphenamide, 
NH,-CO-C li H ? Me-C 6 H J PrCO-NH s 
(this vo)., i, 239), crystallises from benzene, and has m. p. 204—206° 
(coir). When treated with bromine and potassium hydroxide solution, 
it yields 2 : 2'-di<imino-3'-methyl-iisopropyldii/henyl, 
NH 2 -C 6 11 3 Mc-C 0 H s Pi-*'NH 2 , 

which forms colourless crystals, in. p. 89—90° (corr.). The hydro- 
chloride, C„.H 2() N 2 ,21IC1, melts aliove 240°. A better yield of the 
diamine can be obtained by using Jeffrey’s method (Abate., 1897, 
i. 315). The urethane, CO : ,Me - NTI’C ( ,ll .AIc'O.JIA’r’h* H'C0 2 Me, forma 
colourless crystals, m. p. 239 — 241° (deeomp.), und when heated with 
slaked lime yields the diamine. It has not been found possiblo to 
diazotise the diamine and obtain the corresponding hydrocarbon; the 
product formed appears to be methyl kopropylcarbazole, C^Hj.N, It 
crystallises in glistening prisms, m. p. 124° (corr.), and yields a picrate, 
m. p, 166—167° (corr.). 
o' JIethyl-4-isopropyldiphcnamic acid, 

NH„-CO-C„H.Me-C,.H,Pr-CO-OH, 
has m.p. 198-199° J, J. S. 


Preparation of o-4-Nitroso- 1-hydroxynaphthoylbenzoic 
Acid. Anilisfarbkn- & Exthakt-FabriiyEN yoem. Joh. Run. Geigy 
(D.R.-P. 223306). — o-i-Nitroso-l-hydroxy-fi-naphthoylbenzoic acid (an- 
nexed formula) is prepared by treating fiuely- 
Co OH powdered o-l-hydroxy-/J-naphthoylbenzoic»cid 
(y \/\/\ with a concentrated solution of sodium nitrite, 
| and keeping the paste well stirred at a tempera- 
ture of 45° during six or eight hours, with 
further additions of water as necessary to keep 
, ,, it at a workable consistency. It forms sul phur- 

)c o\\ crystals, m. p. 195° (the sodium salt is sparingly soluble), and on 
le action yields o-4-amino-l-hydroxy-/3-napbthoylbenzoic acid. 

F. M. G. M. 
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Preparation of o-4-Chloro-l-hydroxy-$-naphthoylbenzoic 

Acid. Anilinfabben- & Extrakt-Fabriken vorm. Job. Ebb. Q ET( . y 
(D.R.-P. 224538),— The action of ordinary 
OH pn chlorinating agents on o- l-hydroxy-^. nS p{ 

/\/"\ / “* \. / \ thoylbenzoic acid is violent and leads to the 
i|| [| formation of mixed 'products; it is now fou r j 

\/\/ C0,1I\/ that salpburyl chloride in ethereal solution 
N Cl * ^ and at a low temperature gives a good yield 0 f 

i'-chloro-V-hydroxy li-naphtljOijl-o-ienzoK acid 
bright yellow prisms, m. p. 211°. P. M. 6. M. 

Action of Light on Benzaldehyde in the Presence of Iodine. 
Luigi Mascarelu (Atli R. Acaid. Lined, 1010, [v], 19, ii, 300-302, 
Compare this vol., i, 389, 561).— Among the products of this reaction, 
isobenzil, COPh-O-CPhiCPh-O-COPh, has now been identified. 

R. V. S. 


Action of Light on p-Tolualdehyde in the Presence of 
Iodine. Luigi Mascareu.i and G. Russi (Atti R. Acmtl. Lkai, 
1910, ! [v], 19, ii, 239—242. Compare this vol., i, 389, 561). — The 
results obtained were similar to those already recorded in the case of 
benzaldehyde. The aldehyde when exposed to light in the presence 
of iodine for three years yielded (1) p-toluic acid; (2) a frtWie 
toluaUehyde, forming thin, colourless, prismatic crystals, in. p. 215 J ; 
(3) o-tolyl v-tolmte, a palo yellow oil, b. p. 213 — 21 7°/15 mm., identical 
with that prepared by the Schotten-Baumann reaction (b. p, 
224— 228720— 21 mm.). K ' V. S. 


Nature of the Catalytic Action of Zino Chloride by the 
Condensation of Aromatic Ketones with Amines. G 
Reddeliex (Ber., 1910, 43, 2476—2480. Compare this vol, i, 118). 

Benzophenone condenses readily with aDiline and its derivatives in 

presence of anhydrous zinc chloride, or of the corresponding lint 
chloride amine salt, for example, aniline zinc chloride, ZnCl. 2 (Nli|i’h) ! , 
When the amine forms no additive compound with zinc chloride 
(for example, m-nitroaniline, m-aminophenol), no condensation takes 
place. The zinc chloride amine compounds are not hygroscopic, ud 
they act only as amine carriers, whereas the elimination of Miter 
from compounds, OH-CR.-NHR, is brought about by the high 
temperature of the reaction. There is no interaction when be»- 
phenone and aniline zinc chloride alone are heated at 160 me 1 jj 
immediately beginning when aniline is introduced. Benzop 
is partly decomposed by zino chloride at 160= with the formation of the 

„r »» — - «* -s 

xylidine, and phenylonediamine also act as catal 7 8t "' ■ J dst » 
zinc chloride also acts as a condensing agent when mo ■ 
higher temperature, and the reaction is continued g 

It acts not as a catalyst, but in withdrawing water. 

On heating acetophenone with aniline ln ,£5?®“™, enzinc chloride 
the chief product is triphenylbenzene, m. p. m" • 
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aniline is used, acetophenoneanil is obtained as a pale yellow oil, b. p. 
199 — 200°/37 mm., solidifying to colourless crystals, m. p. 41°. It 
dissolves in concentrated sulphuric acid with an intense yellow 

coloration. ... 

The following keto-immes have been condensed by means of zinc 
chloride amine or zinc chloride : 

;>; s . ( Uphenylniethylene - p - phenylenediamine, CPh 2 :N-C 0 II 4 'N:CPh 2 , 
crystallises in golden-yellow, jagged plates, m. p. 180°. p- PhtnyUne- 
ih’nmine zinc chloride, ZnCI 21 NH 2 -O e H 4 , NII 2 , forms bunches of 
colourless, microscopic needles. 

fhorenoneanil, C(C 6 H 4 ) 2 .NPb, separates in golden-yellow needles 
grouped in rosettes, m. p. 89°. Fluorenone-p-loluidine forms lustrous, 
golden-yellow needles, in. p. 124°. 

Diphenylenemethyleiw-'p-aminophenol forms large, lustrous, dark 
l.roivn plates, which become yellow on heating, m. p. 218—219°. 

jUs-diphenylenemethylene-'p-pIunylenediamint crystallises in lustrous, 
red needles, m. p 278°. E. F. A. 

Keto-anils. Max Busch and Ferd. Faico (Her., 1910, 43, 
2557 — 2564).— The easy production of keto-anils, NRICR'R", by the 
interaction of benzanilideimino-chlorkle and magnesium alkyl halogen- 
ides in ether (this vol., i, 729) led the authors to hope they had 
discovered a satisfactory method of testing the Hantzsch-Werner 
hypothesis of the stereoisomerism of tervalent nitrogen compounds 
(compare Straus and Aekermann, this vol., i, 241). Deoxyhenzoinanil, 
NPlilOPlPCHjPh, m. p. 89°, is ultimately obtained by the interaction 
of benzanilideimino-chloride and an excess of magnesium benzyl 
chloride ; it forms slender needles and decomposes easily in alcoholic 
solution, especially by treatment with diluto sulphuric acid, into 
ileoxybenzoin and aniline. When heated above 100° for two to three 
hours it is oxidised to a great extent to benzilanil ; by exposing 
its solution in petroleum to sunlight for five to six hours, benzanilide 
and benzilanil are formed. (Equal molecular quantities of benzanilide- 
imino-chloride and magnesium benzyl chloride react in ether ultimately 
to form chiefly diphenylbenzenylamidine.) 

Phenyl a-napkthyl keloneanil, NPhlCPh-CjoHj, obtained from the 
product of the reaction between magnesium a-naphthyl bromide and 
benzamlideimino-chloride in ether, exists in two forms : long, mono- 
clinic leaflets, m. p. 101°, and triclinic prisms, m. p. 95°. The former 
are obtained from concentrated, the latter from dilute, solutions, and 
either can be obtained from a solution of the other by inoculation. 
Despite the difference of m, p. and of crystalline form, the two 
substances are regarded as dimorphous forms of an individual 
substance and not as stereoisoraerides, because they are identical as 
regards colour, solubility, and chemical behaviour (hydrochloride, m. p. 
187—188°; piemte, m. p. 165°). O. S. 

Ketons - James Lavaux and Maurice Lombard 
„,, M 7 M ’ P T ]> *7, 913 — 915). — The action of methylene 

on e on toluene in presence of aluminium chloride leads to the pro- 

uc ion ot a mixture of hydrocarbons, which on oxidation furnishes 
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m-p-ditolyl ketone as one product. The ketone and some of jjg 
derivatives are described. 

The yield of hydrocarbons in the condensation is about 60% of the 
theoretical, and the product consists of ditolylmethane and dimethyl 
anthracene in the proportion 20 : 1. The ditolylmethane boils ,(. 
288 — 290°, and on oxidation with chromic acid in acetic acid furnishes 
benzophenone-3 : 4' -dicarboxtjlic acid, m. p. 337° (corr.), which crystallises 
from alcohol in small needles, and m-p-ditolyl Icetom, m. p. 70o°, which 
forms acicular crystals from boiling alcohol, and is readily soluble 
in organic solvents, particularly in chloroform ; the oxime, m. t> 
128 — 129°, forms needles, and the semicarbazone, m. p. 183° (approx) 
crystallises from alcohol. 

The constitution of the ketone is established by the fact that it 
yields on fusion with potassium hydroxide, m- and p-toluic acids, and 
the amides of these two acids on treatment with sodamide. T. A . H. 

Reaction between p-Benzoquinone and Hydrogen Chloride. 
Arthur Miciiael and Philip H. Cobb (J. pr. Chem.., 1910, [jj], gg, 
297 — 306). — The author takes exception to Thiele's and to Posner’s 
explanation of the action of hydrogen chloride or bromide on yj-benzo- 
quinone by the theory of partial valency ; this theory requires that 
halogenated quiuols should be the first products of the reaction, 
whereas the author shows that in chloroform or carbon tetrachloride 
the initial product is quinhydrone or a mixture of quinhydrone and 
chloroquinone, C. S. 

Mechanism of Quinona Reactions. Reply to Posner. 
Arthur Michael (■/. pr. Chem., 1910, [ii], 82, 306— 321). — The 
author gives a further reply to Posner’s criticisms (Abstr., 1904, 
i, 1029 ; 1909, i, 809) of his explanations of the reactions between 
p-benzoquinoue and hydrogen chloride, aniline, and thiophenol (Abstr., 
1904, ii, 164 ; 1909, i, 494). C, S. 

Quinonoid Compounds. XXIII. Oxidation of Aniline. 
Richard Willstatter and RikO Majima (Ber., 19 1 0, 43, 2588 — 2593). 

A new example of ortho-condensation during the oxidation of aniline 

is furnished by the use of ferric chloride. A solution of aniline in 6% 
sulphuric acid is treated at 30° with a concentrated solution of 
ferric chloride (equiv. to 2]0), whereby a mixture of aniline black and 
dianilinobenzoquinone is produced, from which the latter may be 
isolated by sublimation in a vacuum, by extraction with boiling 
chloroform, or by extraction with nitrobenzene and sublimation at 
15 mm. in carbon dioxide of the brown, crystalline product obtained 
from the cold solution. By reduction with tin and warm hydrochloric 
acid, dianilinobenzoquinone is converted into anilinoquinol, a solu- 
tion of which in A-hydrochloric acid is oxidised by careful treatmra 
with iV/lO-fetrio chloride to anilino-p-bmzoquinone, 

o:c<^1L^h >0 :o, 

m. p , 117—118°. This substance, which is much more intensely 
coloured than more complex anilinobeuzoquiuoues, forms glistening* 
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bronze plates, which are brownish-yellow by transmitted light, givea 
intensely red solutions, is stable to sulphurous acid, and is reduced 
by zinc and acetic acid to dihydroxydiphenylamine. 

A„ aqueous 2% solution of aniline is oxidised by Caro’s method with 
saturated potassium persulphate in the presence of calcium carbonate ; 
the rid, crystalline product, m. p, 252°, which is regarded as dianilino- 

y.lenzoquinontimitie, NH.C<c^;q N pjp[^>C:0, yields dianilino- 
beDZCquinoneanil with aniline and acetic acid, is very stable to lead 
dioxide and sulphuric acid, and dissolves in concentrated sulphuric 
acid with a brownish-violet colour, which turns violet by the addition 
of alcohol and warming. c g. 


Action of p-Benzoquinone on Diamines and Esters of Amino- 
acids. Wilhelm Siegmond (/. pr. Chem., 1910, [ii], 82, 409—414. 
Compare Schlenk, Abstr., 1909, i, 807 ; Fischer and Schrader, this vol., 
i, 270). — By cooling a hot solution of ;>bcnzoquinone (2 mols.) and 
diamiuodiphenylmethane (1 mol.) in a littlo benzene, glistening, black, 
rhombic plates of a substance, m. p. 72—73°, 

are obtained, which gives a violet coloration with concentrated sulphuric 
acid. In a similar way, p-benzoquinone and diaminostilbene yield 
brownish-black, metallic crystals of a substance, 

3C 0 H ( O. 2 ,2C,H.,(C s N 4 -NI1 2 ) 2 , 

it. p. 130°, which gives a yellow coloration with sulphuric acid. A 
benzene solution of p-benzoquinone and methyl p-ami nobenzoate in the 
proportion 3 : 2 yields, after the addition of petroleum, dark red leaflets 
of the substance, 0 e H 4 0 2 ,2NH 2 -C c H 4 > C0. i Me, m. p. 83°, which by pro- 
longed boiling with p-benzoquinone in alcohol is converted into methyl 
f-lenzoquinom-2 :5-diaminobenioale, 

C0 2 Me'0 6 H 4 -NH-C<™'.^>C-NH-C c H 1 .C0 2 Me, 

which crystallises in brown needles, and decomposes when heated. 

C.’ S. 


Stable Primary Nitrosoamine. Gustav Heller and Apostolos 
Sochlis (Her., 1910, 43, 2581 — 2588). — 4 : 6-Dinitroresorcinol (which 
fonns a diacetate , m, p. 139°, and a dibenzoate , m. p. 343 — 344°) is 
suspended in glacial acetic acid and reduced by stannous chloride and 
^ hydrochloric acid below 60° ; by the addition of sodium acetate 
and acetic anhydride, the product of reduction is isolated as 6 -nitro- 
iocstylmunoresorcinol, m. p. 261° (decomp.), which is hydrolysed by 
enneentrated hydrochloric acid, yielding the hydrochloride, m. p. above 
, b -f^o-iaminoresorcinol, m, p. 160—161“ (decomp.). The 
tuT °f of . 4 - 6 - dmi t™-esorcinol by tin and hydrochloric acid and 
the treatment of the product with acetic anhydride yield 4 : 6 diacetyl- 
nol, m. p. 335° (decomp.), which .forms a dibenJte, 

6 i lr °-lnitrosoamino-3-hydroxy-o-benzoquinoneoxime, 
vhwiiuej from aqueous ‘ ' 


-CH' 

6-nitro-4-aminorcsorcinol 


hydrochloride or 
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hydrobromide and sodium nitrite (2 mole.) at 0°, forms dark yellow, 
hexagonal plates, and explodes when heated. The substance i, 
regarded as a nitrosoamine, and not as an anti-diazohydroxide, because 
it does not react with acetyl chloride or acetic anhydride, and its solu- 
tion in alcoholic hydrogen chloride does not combine directly with 
alkaline /3-naphthol ; its solution in concentrated hydrochloric acid is 
very stable, and the diazonium salt thereby produced combines at once 
with alkaline /3-naphthol, forming %-nitro-'i-hydroxy -\ : 
i-azo-fi-naphthol. The substance shows the character of a qiiinote- 
oxime, a 1% solution in dilute acetone dyeiDg chromed wool a tobacco- 
brown colour; in faintly alkaline /3-naphthol solution, the dyed woo] 
acquires a distinct blue tinge. When the nitrosoamine in concentrate! 
hydrochloric acid is treated with copper powder m the cold, the hydra- 

chloride, C 6 H,0,N,0),HC1, m. p. 204-205°, ol Uhloro-K-niln-i- 
hydroxy- 1 : 2-guinotieoxime, yellow needles, m. p. 155 , is obtained, a 
1% solution of which produces a clearer and yellower tone on chromed 
wool than the nitrosoamine, C. S. 

Preparation of Acetylchloroaminoanthraquinonea. Fas- 
WF.RKE VOBM. Meister, Lucius A Bruning (D.R.-P. 224073).— Acetyl- 

chloroaminoanthraquinones, analogous to the phenyl compounds des- 
cribed by Bender (Abstr., 1887, 44), are readily obtained by the action 
of hypochlorous acid on an aqueous or dilute acetic acid solution or 
suspension of the required acetylaminoanthraquinone ; if glacial acetic 
acid is employed, nuclear substituted derivatives are formed. 

AcUylehloro-P-aminoantliragmnone is prepaied by beating the com- 
ponents together on the water-bath until a permanent yellow colour is 
obtained ; it forms small needles, somewhat soluble in nitrobenzene. 

AcetyMiloro-a-aminoanthraquinone requires greater excess of hypo- 
chlorous acid and more prolonged heating for its preparation. 

These compounds are initial substances in the preparation of dyes, 

F. M. G. II, 


Preparation of >Anthraquinonylcarbimide from /3-Amino- 
anthraquinone. Farbwerkf. yorm. Meister, Lucius a Bbom 
(D.R.-P. 224490). — - A nthraq uino nylcarbimide , m. p. 173 , is prepared 
bv treating /3-aminoanthvaquinone with carbonyl chloride in nitro- 
benzene or xylene solution and keeping the mixture at the ordin^ 
temperature until no red coloration .s produced with dilute alco ^ 
The liquid is then heated to a temperature of ^O" 150 - " 
cooling, the product separates in colourless crystals. By tr m 
with moderately concentrated sulphuric acid, it is decomposed, yie l 
/3-aminoanthraquinone with evolution of carbon dioxide.^ ^ q ^ 

[Preparation of Aminoanthraquinone Thio-ethere.^gFiMH 

fabriken vorm. Friedrich Bayer <fc C °', L 0 * aliphatic 

account of the preparation of dyes obtained by the action of 
, mercaptans on negatively substituted “tM J 1 ^ 

(containing either halogen, nitro- or 6ulphomc g P-) 
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alkaline solution, The following compounds are mentioned : 1-Amino- 
i-etlujltlMlanthraquinone, bronze prisms; \-bemoylamino-i-ethylthiol- 
a „lhraq«mone, bronze needles ; _ 1 fCfWammo-Uthylthiolanthraquinone, 
red crystals; l-ammo-2 : i-dtethylihiolanthraquinone, red leaflets' 
1 -i-diamino-i : %-dMyltMobnthraquinone, steel-blue leaflets • sodium 
Uihjhkiolanthraquinmu-i-sulphonate, orange leaflets ; 1 • 5 dkthvllhiol 
■mllmquiwm, yellow leaflets; sodium 1 : i-duthyUkiohnthraquinom- 
S-svlphonatt, red needles. a 

The colour of the solutions of these subtances in various solvents is 
tabulated in the patent. jj jp p, jj 

[Preparation of Benzoylaininoanthraquinones.l Fakden- 

fabriken vobsi. FaiEDKion Bayek A Co. (D.R.-P. 225232) A 

tabulated listof substituted benzoylamino- and dibenzoyldiamino-anthra- 
quinones and their condensation products, with the colours of their 
solutions in pyridine, concentrated sulphuric acid, when dyed on wool 
and in the vat. q jj ’ 

Preparation of Arylsulphonaminoanthraquinones Fritz 
Ullmanr (D.R.-P. 224982). When substituted halogen anthra 
tguuiones are heated with arylsulphonamides and potassium carbonate 
in the presence of copper acetate in boiling nitrobenzene solution 
(or, it necessary, at higher temperatures), the following reaction tak°s 
place: 

CO Ci CO 


+ NH 2 'S0 2 R = ! 



NH'SOjR 


+ HC1 


00 ■ CO 

l-pfbl^iiw^miamfnoaatdrajUMKmc, long, yellow needles, m p 
obtamod from l-chloroantbraquinone and p-toluenesilphoni 

needles, ui. p. 170“ is prepared by the method 
TioMnd 0 !’ . 1 - IO f°- 2 ; m , efch J’ la " thra 'l“i‘>one (Scholl, Atetr., 1907, 

1 il prepared from 

l.fo^ 

but iu ~ atej 
a y ellow > 

Siilpiionainide J-dichloroanthraquinone and benzene- 

F.M.Q. M. 

qmZ a efTAUE °R 

^ 4 to 7ZZ'ZZ: mpoymenl 01 milder reduciD ^ 

' Cmpmrd (p^ably I) i 3 produced by the action of alkaline 
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reducing agents ; it forms yellow prisms, m. p. 248°, 
from tetr&chloroetbane, and yields a hydrogen sulphite and an 


HOC—C- 


HO 

-c — CO 


«uiyl 


HO'C=:C'OH 

i i 


rV N , M rVi 


N/V 


w 


( 1 .) 


(If.) 


derivative on treatment respectively with sodium hydrogen suloh't 
or acetic acid. The second compound (probably II) is obtained witfc 
acid, neutral, or alkaline reducing agents ; it crystallites from alcohol 
in needles, has m. p. 251°, and forms two series of salts which are 
soluble iu water. .One alkali salt is pale blue, the other (when excess 
of alkali is employed) a deep violet blue; the magnesium salts are 
colourless. This substance can be acetylated, and combines with sodium 
hydrogen sulphite and with hydroxythionaphthens to form vat dm 

F. 51. G. 31, 


Preparation of Anthraquinone Derivatives. KimnsncEs 
& Co. (D.R.-P. 223210).— When anthraquinone is heated at I60 3 with 
sodium hydroxide and zine dust (or other alkaline redlining agents) it 
yields a dianlhmnol, C 8S H ]8 0,, m. p. 230°. This on oxidation with 
alkaline potassium permanganate gives a compound, 0,, 8 H 1(I 0 ! ' 

CO<^>o:c<^.>CO, forming yellow crystals, which turn 
green on pressure and blacken at 300° without fusion. 

F. M. a. M. 


Behaviour of Some Derivatives of Phenylhydroxylamine, 
Luigi Alessandri ( Atti R . AccaJ. Lined , 1910, [vj, 19, ii, 122—129), 
— Additional reasons are adduced for the formula assigned (this vol., 
i, 552) to the product of the action of nitrosobenzene on safrole, which 
is identical with that obtained by the action of jflieuylhydroxylaminB 
on methylenedioxycinnamaldehyde. The double linking between 
carbon atoms appears to be connected with the fact that the substance 
is coloured, since tho analogous derivatives of benzaldehyde and 
phonylacetaldehyde are white. Moreover, /3-cj/cfocitraI yields a 
colourless derivative, so that the double linking in the above compound 
is probably in the side-chain. Beiuoylacetaldehyde also yields a 
yellow derivative, although the constitution of the latter is not quit* 
clear. 

The iF-phenyloxiines described yield with hydroxylamine the corre- 
sponding oxiine and phenylhydroxylamine, and they are rapidly 
affected by light. Tho action of light has been investigated further in 
the case of some analogous compounds. The cinnamaldetyde 
derivative, when expostd to light in sealed tubes freed from air, yields 
cinnamaldehyde and cinnamylideneamline, CHPhlCH'CJi.hPi!. 
the same time small quantities of other substances are formed, and an 
odour of fsonitrile is perceptible* The benzaldehyde derivative, eu 
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exposed to sunlight and air, forms benzaldehyde, nitrosobenzene, and 
(* 1 , anilide (compare Ciamician and Silber, Abstr., 1905, i, 335), in 
addition to small quantities of azoxybenzene, o-hydroxyazobenzene, and 
dibenzaniline, Nitrosophenylhydroxylamine, OlNPhlN-OH, should 
form diazobenzene hydroxide analogously, and, in fact, an alkaline 
solution of it containing a-naphthol deposits benzeneazonaphthol when 
exposed to light. The process is rapid enough to have application in 
photography. The salts of the isomeric phenylnitroamines, 

F NPh.'NO-OH, 

are acted on similarly, but more slowly. The sodium derivative of 
nitrosophenylhydroxylamine yields nitrosobenzene rapidly in the 
Jj»)it. Unsaturated nitro-derivatives, such as 7-nitrostilbene and 
piperonalnitroethane, are also decomposed by light. 

When /3-cyclocitral and phenylhydroxylamine are kept in a sealed 
tube in the dark for some days, N-pAen^f- / 3-cycloet(rafo.ri™,C 16 H 21 ON, 
is formed. It forms long, colourless needles, m. p. 109 — 110°. It is 
acted on by permanganate, nitrosobenzene being formed, and it is 
rapidly hydrolysed by dilute sulphuric acid. When it is exposed to 
light, it quickly resinifies, an odour of cycfoeitral and isonitrile is 
observed, and nitrosobenzene is formed. The last-named substance can 
be recognised by means of test-papers impregnated with hydroxylamine 
hydrochloride, sodium carbonate, and a-naphthol. f3-cyc\oCitra!oxim , 
C' ltl H i; ON, prepared by the action of hydroxylamine on the above 
ether, or on /3-cycfocitral, forms large, colourless rhomboidal crystals, 
m. p. 84°, has a characteristic odour, is volatile in steam, and is readily 
hydrolysed by acids. /3-cjcUiCitralsemicarbazone, C n H 19 ON s , forms a 
felted mass of colourless needles, m, p, 209° (decomp.); Tiemann (Abstr., 
1901, i, 158, 590) describes a semicarbazone, m. p. 166 — 167°. By 
the action of phenylhydroxylamine on benzoylacetaldehyde, a sub- 
fiance, CjjHjjOjN, is obtained, crystallising in orange needles, m. p. 
158° (decomp.), which when warmed with permanganate yields nitroso- 
benzene, but is stable towards light. R, V. g. 


Nerol and Thymol in French Lavender Oil. F. Elze (Chem, 
ZtiL, 1910, 34, 1029). — From a French lavender oil, having D 15 
0ti89, «„ - 6°20', and saponification number 99, a portion boiling at 
85 l00°/5 mm. was separated by distillation under reduced 
pressure, From this thymol was obtained by extraction with a dilute 
solution of sodium hydroxide, and from the residue nerol was isolated 
as the acid phthalate, T A H 


Molecular Rearrangements in the Camphor Series. III. 
Oxidation Products of l- and d-Laurolene. William A. Noyes and 
r, . U ™ C , K ( J - Amtr. Chem, Soc., 1910, 32, 1061—1064. Compare 
V ".rl ^ *^0). — Contrary to the authors’ previous state- 
men s, ie diketone obtained by oxidising 5-laurolene does not undergo 
condensation readily. Ifc has b. p. 204°/750 mm. (corr.) ; the optical 

lias Via SO 7 lth I he method of preparation. The dismicarbazmw 
ThA 4 - ( corr, )‘ but the dioxime and phenyl kydrazone are oily, 
i snfv.; 10 a 10n ° ^ aur °l ene varies with the method of preparation j 
P men prepared by the action of sodium nitrite on the hydro- 
'VOi, xcvin. i. g i 
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chloride of aminolauronie acid had [a] D 28-15 . whilst the UDU . 
and b. p. were identical with that of the /- form. Oxidation with cold 
alkaline permanganate gave a diketoru, C 8 H u 0 2 ; the dmmicarlmmt, 
after melting at 192° (corr.), solidified, and then had m. ( p. 225° (con.). 

The properties of the oxidation products of laurolene are in accord 
with Eykman’s representation of the structure of this substance 
(Abstr.,1907, i, 378). W - 0. W. 

Molecular Rearrangements in the Camphor Series. IV. 
Synthesis of Laurolene. William A. Noyes and L. P. Kyiiiabdej 
(J. Amor. Chem. Hoc., 1910, 32, 1064-106& ^Compare Preceding 


abstract). — The wiuiovuj.^v. wr -v— -- . •; 

dimethyladipic acid with lime is optically inactive, ^ngnard section 
was applied to convert the product into 1 : 2 : o-irimethylcyc\opent- 
anol, C 9 H 16 0, a liquid having b. p. 56— 60°/8 mm DJ' 0-9121, 
n ifw 1 - 4554 , This substance loses water when heated, and is converted 
into laurolene ; the transformation, however, is more easily effected by 
Zelinsky’s method (Abstr., 1902, i, 2). The hydrocarbon thus pre- 
pared has b. p. 120 — 122 °, n 1M 1-4461, and on oxidation furnishes a 
diketone identical with that obtained from aminolauronie acid. The 
refractive index of synthetic laurolene is slightly less than that of the 
natural product, possibly through the presence of some f laurolene. 

The structure of laurolene as A’-l : 2 : 3-trimethylcycfopentene is, 
therefore, fully established. W. 0 . W. 


dimethylcycfopentanone obtained by heatmg d- a j. 


Molecular Rearrangements in the Camphor Series. V. 
Mechanism of the Reactions by which Laurolene is Formed, 
William A. Noyes ( J . Amer. Chem. Soc, 1910, 32, 1068—1070. 
Compare preceding abstracts).— A theoretical discussion. A methyl 
group is assumed to become detached and to unite with an adjacent 
carbon atom in the formation of laurolene from camphamc acid 
(Crossley and Renouf, Trans., 1906, 89, 27) and from aminolaummc 
acid or anhydride. " ■ " ■ 


Some Thuiena Derivatives. Iwan L, Kokdakoef and IV. 
Skwoezoff (/. Russ. Pliys. Chem. Soc., 1910, 42, 497 — 504. Compare 
Abstr. 1904, i, 438).— The authors consider that the structure of the 
compounds in the thujene series has not yet been satisfactorily settled. 
Thujene has never yet been obtained in a pure state, the product 
consisting of a mixture of dicyclic tbujenes toget her with t top* ne^ 
some other hydrocarbon. When the thujene obtained by the xarfW 
- method is treated several times with 1 % potassium perma 
tricyclic hydrocarbon or some stereoisomeric thujene 

havinn b. p. 147-5 — 149-5°, D' ! 0 8220, n D 1-44809, [a]„ +1° J U , . 

By removing hydrogen bromide from thujyl bromide, an unsa 

alcohol was obtained, b. p. 21S-22l°/760 mm., 96-100 / 0 ^ £ 
0-9174, *„ 1-47936, [«]„ +13 22°. Sim.Iar^, from the chlon , 
alcohol obtained has b. p. 205-208° BZ 0 «• ° ‘j 
' r 0 l D +23-22°. The taste and odour of both alcohols « “ ^ 

similar to that of menthol and terpeneol. They n<j Vj^oric acid and 

‘are largely converted into resins by the action of by 



ORGANIC CHEMISTRY, 


i. 755 


of succinic anhydride at 150°, are readily oxidised by concentrated 
potassium permanganate, and readily lose water. They are probably 
tertiary alcohols containing a five-mem bered riDg, and are very similar 
to the alcohol obtained by Semmler from sabinene (Abstr., 1907, i, 
] 4 o), excepting that in the latter the double bond is in the side-chain, 
whereas in the former it occurs in the ring. 

By the action of hydrochloric acid on isothujeno, and also on the 
alcohol described above, a dihydrochloride, C 10 H 18 C1 2 , b. p. 121-5 — 12S-5 0 / 
16 mm., D'^ 1 '0697, %, 1*48458, [a] D + 1 ‘80°, is obtained, together with 
resinned products. When treated with sodium acetate, a hydrocarbon 
C‘ I0 II] 6 i b* P- 176-180“ D'« 0*8540, « D 1*47586, [a]„ +3*11“, was 

obtained, the constitution of which may bo (II) or (ill) if formula (I) 
is taken as that of isothujene. 


CIlMe, 


CMeiCMe 

ch< ch=ch 

(I) 


,, T ,„ „ -CIIMe-CMe 
CHMe,*C< 1 1 

2 CH CH 

(H.) 


CHMe 2 *C< 


CMeiCMe 


^ch-ch 2 

(in.) 


Z. K. 


Essential Oils. Bouru-Bertrand Fils (Set. Ini. Bull. Roure- 
Btrlrnnd Fils, 1910, [iii], 1, 34— 62 ).— [Justin Dupont and Louis 
Lahabxe.J— I t has been shown previously that when cinnamyl alcohol 
in toluene is treated with hydrogen chloride at 100°, a chloride 
C 3 H ,/JI, 

is formed (this voh, i, 185). This is now shown to bo cinnamyl 
chloride. On treatment with silver nitrate in alcohol, it yields a 
mixture of products, from which, by the action of sodium and sub- 
sequent fractional distillation, a-phenylallyl ethyl ether and cinnamyl 
Uliyl ether were isolated. In addition, the mixture contains a pheDyl- 
illjl alcohol and cinnamyl alcohol (compare Charon, Bull. Soc. chim. 
1910, [iv], 7, 86). A good yield of the supposed linalyl chloride 
lescnbed already may be obtained by treating either linalool or 
'cianiol in dry benzene with phosphorus trichloride (this vol., i, 184). 

Hydrogen bromide reacts with geraniol or with l- or d-linalool 
[issoived in toluene and maintained at 100°, to fo.m a bromide, 
J ' HLtO a„ ±0, «Jf 1-507, b. p. 102— 103°/6 mm., and this, when 
, , „ [ potassium acetate in presence of toluene, yields linalyl 

relate. When the bromide is treated with sodium ethoxide,* it yields 
erany ethyl ether, b. p. 218°; with silver hydroxide, it gives linalool, 
ossillv i-iT] !U ti ral i e ’ H furn ‘ shcs , Hualool, geranyl ethyl ether, and 
liver nitraf } ‘t 6 * 1 ' In Tlew ° f tbls com P lex reaction with, 

romiHo , t2 ’ lt 18 dlfl * cillt to assign a constitutional formula to the 
mmide or the corresponding chloride. 

c ° llected “ Ma y and October, 1909, yielded, by 
f total pi i* !® ht Petroleum, 736*3 and 663*6 grams respectively 

flowers - Tbe Ma y 

3*2, esters 24*6<y' i “ eld va * ue ® eaponi6caticn value 

-4 6 /0 , alcohols 51*0%, methyl. anthranilate 3*53%. The 

3 f 2 
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autumn oil had D 13 0-8887, n„ 1-476, a D = — 4°6', acid value 1-n 
saponification value 95'8, esters 33 4%, alcohols 57'0%, j 
anthranilate 2-74%. These extracted oils differ from oil’ of 
(distilled oil) in being laevorotatory, indicating that a chance * 
rotation occurs as the result of distillation in steam. The hiet S 
yield of oil in May and the greater richness of this oil in tneth I 
anthranilate is probably due to more active metabolism in the »v ( 
at that period and to the warmer temperature. Extracted oran 
flower oil usually contains over 7'0% of methyl anthranilate, and the 
low yield in these two samples may have been a result of the severs 
winter preceding the orange flower harvest of 1909. Analyses of 
the two oils, after removal of methyl anthranilate by Hesse and 
Zeitschel’s process (Abstr., 1901, ii, 209), gave constants indicatin» 
that the May oil was poorer in combined and total alcohols than the 
October oil, the quantity of free alcohols being about the same ■ 
similarly, the October oil was richer in the primary alcohols, goranioi 
and nerol. It seems likely, therefore, that in May the flowers <bw 
their supply of oil from the young branches, and in October from the 
older branches. The results also afford a further proof of the formation 
of terpene compounds in green organs. 

Hyrie a Gale yielded, by steam distillation, 0-0443% of a greenish- 
yellow, volatile oil, having D' 25 0-8384, aj? — 5°16', acid value 348, 
saponification value 17 98, esters 5-1%, total alcohols 14-4%, and f t£e ’ 
alcohols 10 5%. The oil exhibited a powerful purgative action, as did! 
also a resin contained in the plant. 

Java patchouli leaves furnished 0 803% of oil having D 15 0'9564 
a„ = - 28°$’, saponification value 6 '3, saponification value of acetylatad 
oil 404. 


Oil of Mentha anensis var. Jamnica bad D ls 0-9979, a,, = +0 c 24', 
acid value 69'8, saponification value 49-7, saponification value alter 
acetylation 153'3, corresponding with esters 1 7’5%, total menthol 18 2% 
free menthol 34-4%, ketones or aldehydes, traces or none. The oil did 
not deposit crystals at - 15°. 

Ylang-ylang oil 'from Mayotte had D’ 5 0 9324, n D = - 47°40', acid 
value TO, saponification value 1 1 34, corresponding with esters 39'7 0 i, 
total alcohols 4T0%, and free alcohols 9-8%. 

An oil from French Guiana had 1> 15 0-8864, a u -0% total alcohols 
71'3%, esters 5'8%, and dissolved to the extent of 80% in sodium 
hydrogen sulphite solution. The oil had a lemon-like odour, and saa 
described as derived from Andropogon Nardus, L. The results indicated 
that it was derived from A, citralus, De Cand., and was abnomdlj 


rich in citronellal and geraniol. 

In continuation of previous work (this vol., i, 401), Delepine finds 
that samphire oil contains dipentene, not limonete ; in addition to tie 
constituents already described, the oil contains traces of two phenols 
(one crystalline, and the other possessing an odour of cresote), 
small quantity of an alcohol having an odour of roses, with ot s’ 
indefinite products, T. “■ 


Essential Oils. Scbimmel & Co. ( Bericht , October, IjW 
fruits of I'imenta acris from Mauritius yielded 3’3% of bright r 
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oil, D“ 0-9893, a„ -1 20, « B 1-51902, eugenol 70% (compare Bull. 
Imp. Inst.. 1910, 8, 4). 

Camphor oil from German East Africa had D» 0-9203 a u + 39=42' 
1 47753, and deposited camphor on cooling. ' ' 

“cocking (Chemist and Druggist, 1910, 77, 19) has devised a method 
for detecting “ Illurin balsam in copaiba balsam, depending on the 
fact that if oil be distilled from these balsams in ten equal fractions 
those from copaiba balsam show increasing laevorotation, whilst those 
from Illurin balsam show increasing dextrorotation. 

Bergamot oil adulterated with ethyl citrate yields on evaporation to 
constant weight on the water-bath, a residue having a saponification 
value above that found for a similar residue from genuine oil, namely 
160 , and the increase in the value may be used to obtain ’a rou»h 
indication of the extent of the adulteration. In the saponified product 
citric apid may be detected by means of calcium chloride or by Deniges’ 
test (Abstr., 1899, ii, 454), the acid being first converted into acetone- 
dicarboxylic acid by means of lead dioxide. Genuine bergamot oil 
contains only traces of citric acid, which, however, can be detected by 
DenigW reaction. Genuine bergamot oil shows the same saponification 
value after heating aH00= during thirty or sixty minutes with Nti- 
potassium hydroxide in alcohol, but if terpinyl acetate is present the 
saponification value increases with ionger heating, and in any case 
is higher than that shown by genuine oil. Glyceryl acetate may be 
detected by Jeancard and Satie’s method, which depends on the partial 
extraction of the glyceryl acetate with water. For the detection and 
estimation of sophistication by esters of non-volatile acids, 1-5 to 
2 grams of oil is treated in the ordinary way for tire determination of 
the total saponification value [acid and ester values]. The .saponified 
product is made distinctly alkaline, evaporated to dryness, the residue 
acidified with sulphuric acid, and the acid value of the distillate 
determined. The difference between the “ total saponification value ” 
and the “ volatile acid value ” for genuine oil is not more than 7 
These methods are applicable also to lavender and “petit grain” 


In Reunion geramum oil, linalool, a-terpineol, and pbenvlethyl 
alcohol were found in addition to traces of menthol and of an alcohol 
with an odour recalling that of borneol. Terpinenol may also be 

nresont*. J 


Garlic contains according to Rindqvist (Apoth. Zeit., 1910,25 105 ) 

a g ncostde, tdliin which is decomposed by a specific enzyme, aUisin 
yielding garlic oil and lajvuIo.se. 

4,4 P f ? P r fi Tn t , 0il J had D “ °’ 9187 - “o-44°2’, ester value 

70-I'aIcoho] 64 aDd Wa3 S0luble in 2 ' 5 or more voIumes 


Japanese peppermint oil conta.ns A-mentbenone, b. p. 235 - 237 =/ 

iiti" a t sr**"?-. ft ■•*»«! 

rs it :'rs sr :s 

wun.it f „ y n S ° luble m; P- 171-172=. With hydroxyl- 

181-165= wS^ P ' 107 - 109 °. And an oxamino oxime, m. p. 
i closely resembles the corresponding derivative of 
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carvenone, and must be constituted in an analogous manner, thus; 

NH-OH-CMe<C^cH > 0H?A “ unstable 

dibromicU With dehydrating agents, it yields p-cymene, and is oxidised 
Chloride to thymol. Phosphorus pentaehlor.de converts it 
into monochloroterpinene, and this on reduction with sodium in alcohol 
,^rTteroinene On oxidation with permanganate the ketone 
firnthes formic acid, ahydroxy-a^hfh^oprm^ acid, u. p. 
143° “so propyl-r'Mly^y™ acid (the — r&naone has m p , 
58ll5nand aWopylglularic acid the third acid resulting from 
urther oxidation of the second, and the fourth in like manner from the 
third These reactions can best be explained by the formula assigned 
to the ketone by Wallach (loc cit). For the characterisation of the 
ketone in essential oils, it is best isolated as the compound with sodium 
hydrogen sulphite, and identified by means of. the a-semicarbazone. 
According to Murayama, Japanese PW™ int 0l1 ««hBi 
Mimonene (/. Pharm. Chtm., 191°, M- > )• _ „ 

A sa«e oil from Cyprus had D 1 0 9263, a D b 10, «i> H6664, 
acid value 0, ester value 6 4, and acetyl ester value 36'0, and resembles 

CO pror S the ll first runnings of the distillation of sandalwood the 
r min . . t Dr 8 V i 0US y observed have been isolated: 

o lowing constituents not previous^ ^ ^ in 

1 ohot is identical wiih the P ketone prepared hy Aschan (Abstr ,,1908, i 
f oil and by Semmler, and named by the latter tnnoreamphor (Abstr,, 
1907 i 1062) ; it yields a liquid oxirM, b. p. 110-113 6 mm, from 

7 u'tone is not regenerated by warming with acids. ( 2 ) 
which the ketone is not „ 5 g_ 6 2 °, b. p. 196—198°, is 

“ Sante r e idtS ^tXmmler P w-norisoborneo! (lo, at.); on 

apparentl) , I- norcamphor), furnishes a liquid phenyl- 

oxidation it yieids santenoim ( x-norcamp^o^)^^h ^ ^ sulph ; 

“^rtmer c^ ^alcohol (Aschan’s santenol, he. cit . ; Semm er's 
acid. The contrary is ethenfied under these 

w -norborneol loc. erf.) on £ m(hyl dhr> C]# H 1 S 0, 

conditions Jin^J ^ j . 45341 . it is suggested that 

Semmler s JJrborneol (Aschan’s santenol) should now be calrf 

f4”» > - 1 -rirfriss. t “sSt-K 

the corresponding acid, m. p. 91—93 , <■» > 3 foraie d. The 

oxidation with permanganate, teresanta 1C , oil ( 5 ) Tere- 

aldehyde can also be obtained from^nermals^i ^ ,ud 

CS’ S C pi?t (Abstr., 1907, i, 703) prepared from *•«' 
acid, ( 6 ) iioY aleraldebyde. 
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Muller’s santalone (Abstr., 1900, i, 678) was isolated by means of 
He seinicarbazone. 16 occurs associated with an isomeric ketone, yield- 
ing a seinicarbazone, m. p. 208—209°, and an oxime, m. p. 100° (approx.). 
The sesquiterpene portion of the oil was separated by fractional 
distillation into a-santalene, b. p. 118°/7 mm., 2527753 mm., 
0 i: 0*9132, a 0 -3°34, » D S 1*49205, and ft - santalene, b. p. 
125-126°/7 mm., D 23 0*8940, a D - 41°3', *“ 1 *49460 (compare Semmlor, 
Abstr.. 1907, i, 781). It is probable that pure a-santalene is slightly 
dextrorotatory. On hydration, a-santalene furnishes a tertiary alcohol, 
C.-H-wO, b. p. 154— 157°/5—6 mm., I) 15 0*9787, D 20 0-9753, 
11* 1*51725, which has a cedar-like odour, and on treatment with formic 
acid loses water. The portion of the hydrocarbon recovered from the 
hydration process is different from the original material (compare 
von Sodcn and Muller, Abstr., 1899, i, 924). 

limsica juncea seed from India yielded an oil having D 15 0*9950 
a p + 0°12', < 1*51849, and soluble in 10 vols. of 70% alcohol. It 
boiled for the most part between 150—160° and 174—178°. The 
principal constituents were dimethyl sulphide, allyl cyanide, allylthio- 

carbimide (40%), and a crotonylthiocarbamide (50%), b. p. 175 176°, 

D*" 1 0*994, a D -t- 0°3 , ng 1*52398, which furnishod a thiocarbamide, 
m. p. 69-70°. 

Juniper berry oil contains camphene (compare Abstr., 1909, i, 818). 

Chamaeajparia Lctwsoniana furnished 1% of citron - yellow oil 
D ls 0*9308, a D + 23°48', 7% 1*48844, acid value 3*7, ester value 61*6, 
acetyl ester value 78*8, containing some decaldehyde (?). 

The leaves of Cinnamomum glanduliferum contained d-camphor. 
Dacrydium Franklinii wood yielded an oil, D 15 1*0443, a D +0°6' 
»u 1*53287, containing much methyleugenol with some eugenol. 

Eugenia apiculata leaves furnished 1*27% of brown oil D 15 0*892 
a„ +12°40', *f? 1*47821, acid value 5*5, ester value 25*8,’ and acetyl 
ester value 65*3. 

Perilla mnkinenm leaf oil, D 13 0*9265, a D - 90°, ng l'*49835, contains 
an aldehyde, b. p. 9174*5 mm., 10479 mm., 235—2377750 mm 
D“ 0*9645, D 15 0*9685, [«] D - 150*7°, < 1 *50693, which yields an oxime, 
m.p. 102°, and a plusnylhydrazone, m. p. 107*5° The corresponding acid 
has m. p. 130°, and forms scaly crystals. A dextro-modification of the 
same aldehyde has been found in a “ false camphor wood.” 

Thjimbm spicata herb from Smyrna gave 1 *5% of oil having an odour 
of thyme and containing 66% carvacrol. It had D 15 0-9160, a D 0° 
nj, 1 ’50675. f 


Xanthoxylum datum fruits gave 3*7% citron-yellow oil, D 15 0-8653, 
“ D ~ so? V an< * 0*9% of a crystalline, odourless substance, 

m ' p- 6 , irom which a small yield of a benzoyl derivative, m. p. 89°, 
was obtained. The oil appeared to consist mainly of hydrocarbons, 
and its odour recalled that of phellandrene. 

pnia gdanga oil is lemon-yellow, possesses a pungent, aromatic 
Stl T the followin g constants: 0*9847, a D +4°20', 

and inethyl'dnnamato. mS ’ "***** ‘° ^ P™ 116 ’ CiD601 ’ Cam P hor ’ 
Gaslrocliilus pandurata oil resembles estragon and basil oils in odour, 
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And has D 15 0 8746, a u + 10°24', < 1-48957, ester value 17-3, and i, 
incompletely soluble in 10 vols. of 80% alcohol. 

A rfeumd of recent work on the botany, pharmacology, analysis 
and chemistry of essential oils is also given. T. A, jj ’ 

Oerebron. IV. Hebmann Loesing and Hahs Tbieefeu) ES 
(Zeitsoh. physiol. Chem., 1910, Q&, 464 — 470. Compare Abstr., 1907 
i, 168). — Details are given of the preparation of cerebron from' 
ox-brain, and the analysis of various fractions separated by extracting 
agents. The purest fraction was obtained in crystalline form and 
contains C 69-19%, H 11-35%, and N 1-7%. The m. p. is 212—213" 
Further work is promised on a second galactoside with which cerebron 
is usually mixed. W. D. H. 

Effect of Alkali on Melanin. Ross Aiken Gortner ( % jjy 
Chem., 1910, 8, 341—363). — Alkali in small concentration readily 
destroys the greater portion of the melanin molecule, the nitrogen 
falling specially, whilst the carbon and oxygen percentages increase ■ 
the sulphur remains practically constant, If the concentration of 
alkali does not exceed 0-2%, a melanin is extracted from black wool, 
which is of constant composition, contains no ash, and is readily 
soluble in acids. IV. D, H. 

Synergin, the Proohomogen of the Respiration Pigment of 
Wheat Germs. Wladimib Palladin (Biochem. Zeilsch. , 1910, 27, 
442—449). — The prochromogen of wheat, synergin, is decomposed by 
emulsin with production of a chromogen which is oxidised by 
peroxydase without addition of hydrogen peroxide. The prochromogen 
is extracted by ethyl and methyl alcohol, and is precipitated by acetone, 
It is not soluble in other. 

Taka-diastase, like emulsin, decomposes synergin with production 
of a chromogeu which is oxidised by peroxydase. Pepsin is without 
action. 

A number of substances were treated with emulsin and peroxydase 
in order to ascertain whether pigments are produced. Arbutin 
yielded a red coloration, less intense than that obtained with the 
chromogen from wheat, whilst the following compounds gave negative 
results : aesculetiu, amygdalin, apiin, cholesterol, cratsegin, eyclamin, 
digitalin, tilicin, galactose, inositol, lecithin, phytin, quercitriD, 
raffinose, 6aliciu, saligenin, solanine, syringin, and tyrosine, 

Synergin is a phosphatide containing a carbohydrate group, 

N. H.J.SI. 

Compounds of Acid Dyes with Various Organic Bases, 
Leopold Raelbekgeb ( Zeilsch . physiol. Chem,, 1910, 68, 391—391. 
Compare Abstr,, 1908, i, 1001). — By mixing hot aqueous solutions of 
the components and cooling, the following insoluble or sparingly 
soluble salts have been obtained. Biguanide sulphate (which crysta - 
lises in large plates or in slender needles) yields the salt, 

, A eetvl- 

with orange II, and C 24 H 28 0,R 12 S 2 with crystal-ponceau. A 1 



ORGANIC CHEMISTRY. 


i. 761 


ouanamine acetate yields an orange salt, 0 iQ H ! . j 0 4 N 7 3, 211^0 (very 
hygroscopic when anhydrous), with orange II, C. S. 

Causes of the Coloration of Animal Fibres. II. Wilhelm 
Shua ( Zeitsch . physiol. Chsm., 1910, 68, 381 — 390. Compare 
Abstr., 1907, ii, 113). — Having shown that aqueous guanidine hydro- 
chloride yields with picric acid and with crystal-ponceau sparingly 
soluble, crystalline precipitates, the filtrate containing in the first 
Case all, 1“ the latter 9 ' t ' 2 ?'6> of the chlorine, the author uses a reagent 
prepared by dissolving 5 grams of guanidine hydrochloride and 3 grams 
of acetic acid in 100 c.c. of water to test the acidity or basicity of a 
series of dyes which do not give in aqueous solution precipitates with 
acids alone. The results are: (i) all purely basic, non-sulphonated dyes 
do not give precipitates; (ii) in dyes which are aminosulphonic acids a 
decrease of precipitability frequently accompanies an increase in the 
numberof amind- and of sulpho-groups; thegeneralisation, however, is not 
always trustworthy ; (iii) nearly all of the hydroxyazo-dyes examined 
(with the exception of eosamine-5 and azomagenta G), and also picric 
acid and alizarin-red, are more or less quantitatively precipitated, the 
quantitative course of the reaction being influenced by the number and 
the position of the hydroxyl and the sulpho-groups ; (iv)theprecipitation 
of hydroxy-dyes containing free or alkylated amino-groups is less tho 
greater the number of amino-groups present ; (v) whilst tartrazine does 
not give a precipitate, dyes containing hydroxyl and carboxyl groups, 
or these and sulpho-groups, give precipitates whether amino-groups are 
present or not ; however, dyes which contain amino- (or alkylated 
amino-) and carboxyl, but no hydroxyl, groups do not yield precipitates. 
The outstanding result of the experiments is the important role played 
io the fixing of acid dyes by basic substances, by phenolic hydroxyl 
and aromatic amino-groups, the carboxyl and sulpho-groups exerting a 
quite subordinate influence. 

Having shown that preliminary treatment of auimal fibres with 
phosphotungstic acid retards the fixation of acidic dyes (Zeitsch angew, 
Chem., 1909, 22, 2131), the author has examined the behaviour of the 
acid towards salts of guanidine. Any soluble salt of guanidine yields 
with phosphotungstic acid a white precipitate, which is easily soluble 
in ammonium hydroxide or carbonate; the precipitate remains colourless 
when boiled with a solution of an acidic dye, but instantly becomes 
coloured by the addition of a little ammonium hydroxide or carbonate, 
consequently experiments on guanidine in test-tubes follow quite the 
same course as those previously performed on animal fibres (loo. cit.). 
Since phosphotungstic acid is an excellent precipitant for the basic 
ssion products of albumins, and since these products frequently contain 
ne group NCN present in guanidine, there can be little doubt that 
or th n™ ° £ aCldl ° dj,0S by albuml “ s is due to these fission products 
f „ e , k ® j 0u P con tained therein; moreover, thechemical compounds 
S? b I “‘die dyes with animal fibres are probably constituted in 
i Ifinfuk 1 ? P loportion8 - 8i nee Eadlberger has shown (Abstr., 1908, 
constituted* ““P 011 ^ 8 guanidine with acidic dyes are thus 

An examination has been made of the behaviour of dyes towards 
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many substances related to the albumins or» their fission product,. 
The results are : (i) all aliphatic or cyclic substances containing the 
eroup :N- 00 -N: or -NlCfOHJ-N:, such as carbamide, biuret, cyanuric 
acid, barbituric acid, alloxan, uric acid, theobromine, caffeine phenyl, 
carbamide, a-phenylhydantoin, glycine anhydride, phenylgl ycitte 
anhydride, do not yield precipitates with acidic dyes , some of them 
possessing acidic character (barbituric acid uric acid, cyanuric acid, 
ammelide, ammeline) form sparingly soluble compounds with basic 
dves- (ii) all derivatives of guanidine with open chains which do not 
contain substituent acidic groups (aminoguamdinfe, dicyanodiamide, 
euanylcarbamide, biguanide, argmme) form sparingly soluble com- 
pounds with acidic dyes ; (iii) all cyclic compounds containing the guanyl 
group give sparingly soluble or insoluble compounds with acidic dyes. 
It is noteworthy that most of the preceding substances which form 
insoluble or sparingly soluble compounds with acidic dyes are also 

precipitated by phosphotungstie acid. 0. S. 

Molecular' Weight of Tannin. Luo F. Iuw (/■ pr. Ckem., 1910, 
fiil 82. 422—424) —The molecular weight of taunin, purified by the 
authors processes (Abstr., 1909, i, 503), has been determined by the 
ebullioscopic method in acetone in MacCoys modification of 
liandsberger-s apparatus ; the value), varying between 1247 and 1637, 
confirm those of Sabaneeff and of Walden. The author is of opinion 
that crude tannin contains, in addition to digalhc acid and Nierenstein'n 
leucotannin, a not inconsiderable quantity of a complex derivative of 
gallic acid, for which the name “ tannin should be reserved. ^ 

S-ni-Hydroxymetbylfurfuraldebyde as the Cause of Some 
Colour Reactions of Hexoses. William Alberda van Ekessteik 
and Jan J. Blanksma (At., 1910, 43, 2355-2361. Compare Abstr, 

1909 i 288 ; this voh.i, 461).— The compound previously described as 
ft-hydroxy-S-methylfurfuraldehyde is now shown to be the ca hydrray- 

compound, “ lt ““ * '***'* ^ 

chitose (Fischer and Andre*, Abstr., WOd,^), and when caidisid 

yields hydroxymethylpyromucic acid, ( conlpar< ’ 

Kiermayer, Abstr., 1896, i, 144), identical with the add prepaid ty 
Fischer and Andreae (loc. cit.) and by Fenton and Gostling ( 1 j g ’ 

75,429). 


m Hydroxymethylfurfuraldehyde and tta ).* 

Cellulose. Ebnst Erdmann (Bar., 1910, 43, Ek enste i n and 
a- Hy d roxymethy If urf ura ldehyde (compare Alberda van SI : ^ ^ 

Blanksma, preceding abstract) can be 79 , 36 b 

Gostling’s crude orbromomethylfurfuraldehyde (Tr ^ ^ extroctip g 

807) by shaking with aqueous alcoholic silver . , , • 5.5 grams 
with ether. It has b. p. 72=/0 002 mm., and the y "/yV 
from 150 grams of filter paper. It has a pleasant g o N,, 

and gives the usual aldehyde reactions. Its smioxam > s ■ 
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forms colourless needles, m. p. 216°. When heated under pressure 
,,-jth oxalic acid solution at 134°, it yields an oil from which a pktnyl- 
hiidrazone, m. p. 137°, has been isolated. The same phenylhydrazone 
can be obtained from the oil, b. p. 110°/0-002 mm., formed as a by- 
oioh'ict in the preparation of the ^-hydroxymethyl compound. It is 
gooirested that this oil, b. p. 1107 ' 0'002 mm., is identical with the 
product obtained by Kiermayer from sucrose (Abstr., 1896, i, 144). 
Its semioxazone is not molten at 260°. J, J. s. 

Action of Methyl Sulphate on Dimethylpyrone. Adolf v5h 
B tEYEa (Ber., 1910, 43, 2337 — 2343). — Kehrmann and Duttenhcifer’s 
dimethylpyrone methiodide (Abstr., 1906, i, 447) is shown to have the 
' XMo-L'IU,.,. , , , 
formula I' 0 <cMe:CH^ C 0M 

The parent substance, TOCqu^jj^CH, is termed pyroxonium 

iodide. 

Dmelhyl-p-methoxypyroxonium perchlorate, OMe - C 5 H 2 Me 2 OC10 4 , is 
obtained when dimethylpyrone and methyl sulphate are heated at 50“ 
until the mixture becomes orange -coloured, and the cold product is 
treated with 20% perchloric acid solution. It is also formed by the 
action of perchloric acid solution on Kehrmann and Duttenhofer’s 
iodide. It crystallises from methyl alcohol, is sparingly soluble in cold 
water, and is resolved into its components when boiled with water for 
some time. An aqueous solution of ammonium carbonate convorts the 
perchlorate or the iodide into 4-mothoxylutidine, the picrate of which 
melts at 154°, and a solution of sodium acetate or water and magnesium 
carbonate react with the perchlorate, yielding the methyl ether of the 
enolic form of diacetylacetone, CH 2 Ac'C(011e)lCHAc, as a colourless 
oil. J. J, S. 

Preparation of Coumarin. Fbitz Raschig (D.R.-P. 223684). — 
The synthetical production of coumarin has been checked by the cost 
of the salicylaldebyde employed in the usual method of preparation ; it 
is found that this can be replaced by an o-tolyl ester containing two 
atoms of chlorine in the side chain. 

Di-m-ehlorotolyl phosphate (obtained by treating o-tolyl phosphate 
with chlorine at 160 — 180°) is mixed with anhydrous sodium acetate 
and heated at about 180° during six hours j the temperature is 
then raised to 220°, wheu pure coumarin distils and •solidifies in the 
receiver. The phosphoric acid can be replaced by other acids. 

F. M. G. M. 

Constitution of a-Pyrocresol. Franz Ziiierzltkab ( Momtsh ., 
1910, 31, 897 — 902. Compare Schwarz, Abstr., 1883, 204; Bott, 
W Wb7, 6, 646 ; Bott and Miller, Trans., 1889, 55, 51)? — 

hen a-pyrocresol oxide is fused with potassium hydroxide, the 
products are m-hydroxy-p-toluic acid (Me ; OH :CO„H= 1 : 3 : 4), 
m-hydroxyterephthalic acid, and m-cresol. 

fhe formation of these compounds is readily acccounted for on the 
assumption that a-pyrocresol oxide is 4 : 2'- or 4 ; 4'-dimethylxantbone, 
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C,H s Me<^C„H s Me; a-pyrocresol itself would then be the 

sponding dimethylxanthan, C 6 H 3 Me<^^>C 6 H s Me. The identity 

of synthetical 4 : i'-dimethylaanthone (Weber, Abstr., 1892,1093) 
with a-pyrocresol oxide has been proved, and hence a-pyrocresol i 5 
* 4 : 4 '-dimethylxanthan. “• ^ S. 

Preparation of Phenoxozone, Faebenfabkiken vobm. Fbiedbich 
Bayeb & Co. (D.R.-P. 223367).— The preparatioh of phenoxozone, 
m i>. 118—119°, has previously been described (Ullmann and Stein, 
Abst'r 1906, i, 258) ; it is now found that it can be prepared in 74« 
yield by gradually heating sodium o-ehlorophenoxide to 220° in an 
iron retort, and subsequently distilling under a pressure of 20— 30 mm, 

.e. 1)1. u, M. 

Preparation of Thionaphthen Derivatives from Arylthiol- 
acetic Acids and their Derivatives. Badische Ahilw- t 
Soda-Iabhik (D.R.-P. 224567). When arylthiolacet.e acids of the 
tvne R-S-CH,-C0 2 R' (where R is a simple or substituted benzene nog, 
or naphthalene residue, and R 1 hydrogen, a metal, alkyl, or aryl 
group) are treated with such reagents as phosphoric oxide, zinc, * 
aluminium chlorides, chlorosul phonic acid, or anhydrous oxalic acid, 
the following inner condensation take place : 

S<£ H MJOOR -> S<°f>C-OH. 

This reaction has only been studied previously with phenyl- o- and 
»-tolyl-, and n-hromophenyl-thiolacetic acids, but has now been extended 
to iphthalfne derivatives; the products when pure are colourless 
compounds soluble in alkali, and yielding vat dyes on oxidation. 

2 V Hydroxy4-mdhylthionaplithm is prepared by heating eth y' ^ 
thiolacetato (obtained from thio p-cresol and ethyl chloroacetate) with 
phosphoric oxide at 100-156“, and separating the product by 

treated with chlorosulphonic acid at 0-5“ is yellow, and nonvolatile 
steam. 

Substituted' Rhodanines and their Con< ) 6 ^ 1 ° 11 

Aldehydes. IX. Oskab Antulich (Momlsh., u , > 

89 1 -895).-Ammonium ^“^'^fgi^nhh elbjl dsloi 
Losanitsch's method (Abstr., 1907, 1 , )> Qg.g ^ 

acetate, yielding f-anisidylrhodanim, OMe-CjH.'lK^,^ * 

crystallises from alcohol in yellow jlatos, m P- ^ of , g ] M i*l 
condensation products have been obtained by the act, on 
acetic acid solution of an aromatic aldehy < ^ s ‘ s >C'.0HPh, 

l-^Aniddyl-Z-benzylidenerhodanint, OMe-C 6 H 4 -N<. co -/ ’ 
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lemon-yellow prisms, “• P' 190 °i ly-anvtidylZ-mnitTohmzylident- 
rhodauine, C tt H 12 0 4 N a & 2 , a chrome-yellow, crystalline powder: 1-p- 

C 17 H 13 0 3 NS j , yellow needles 
from acetone, m. p- -58 ; l-p-anisidyl-3-p-dimelh.ylaminobemylidene- 

rhodanine, OMe - C s H 4 -N<C^£,Qj>C.CH'C 6 H 4 < NMe. ! > orange-red plates, 

m. p- 2 19°, and l-p^«Uidyl-3 v -hydroxy-m-me^yl en zylidenwhodanme, 

OijHijOjNSj, pale orange-coloured, crystalline powder, m. p. 210°. 

3. 3. S. 

Preparation of Formyl Derivatives of Morphine Alkaloids 
FiRBENTABRIKEK VOBM. Friedrich Bayer * Co. (D.R.-P. 222920) — 
The formyl derivatives of the morphine alkaloids are readily obtained 
by heating either the bases, their salts, or halogen compounds with 
formic acid or sodium formate, the alcoholic hydroxyl of the base 
being the point of attack. 

Formyl codeine, colourless crystals, m. p. 180°, is prepared by boiling 
dry codeine with an excess of formic acid (100%) during five or six 
hours ; it is insoluble in water, and sparingly so in alcohol and ether. 

Fomylmorphine is obtained by boiling together dry morphine hydro- 
chloride (10 parts), sodium formate (5 parts), and formic acid (50 parts) 

It has m. p. 220° (about), and at 253' decomposes into its progenitors' • 
the sails are crystalline. The formyl derivatives of morphine ether 
and of methylmorphinemethine can be similarly prepared. 

F. M. G. M. 


Preparation of Morphine Eaters of Acylaromatic Hydroxy- 

carboxylic Acids. J. D. Riedel (D.R.-P, 224] 97). When 

morphine is treated with the acid chlorides of acylphenolcarboxylic 
acids, compounds of the type C 17 H |8 0 2 N-OCOR-OR' (K = an arylene, 
b =an acyl) and of great therapeutic value are produced 
p-d celoxybemoylmorphine, C 26 H S5 O 0 N, long, prismatic needles sinter- 
ing at 2.o , m. p. 232 (with decomp.), was prepared as follows : 
(■Mtoxylenmc md, m. p. 196°, obtained from p-hydroxybenaoic acid 
and acetic anhydride, was treated with phosphorus pentachloride and 
the mixture distilled in a vacuum, yielding p-acttoxybenzoyl chloride, 
whichafter distillation at 161— 162°/12 mm. solidified to long needles, 
m. p. dll . Hus chloride (dissolved in chloroform) was slowly shaken 
*l. m0 JP In \ in . a 1 ueous Saline solution, the liquids separated, and 

i r form b ? the of ethyl- 

ol . ™ hch l onde ’ sma ll prisms, was obtained by the action 

methyl sulphate and sodium chloride on the base. 

paTed SZl°^: t f‘ n T /h T? hine ’ C AO7N, was analogously pro- 
94 .- s °“ fsmethyl-carbonatobonzoyl chloride (Fischer, Abstr., 1908, 

The hdirh ;f ?r" 8 °° < T? ess Eeedles > “■ P- 175-176° (with decomp.). 
U, ^crystal ihses from either methyl or ethyl alcohol in 

«/suCnV° nt J Um “^ 0ne molecu,e of tL e respective alcohol of 
with the reanisite p : 1®5— 180 ° (indefinite). When shaken 

the ordinar A " 9“ aD tit.y of dilute alcoholic ammonia and kept at 
and e ? } P €ra ^ ure > ^methyl-carbonato-group is eliminated, 
P Wroi<,bmzoylm<rpkim, C 24 H 23 0 6 N, m. p. 230-237° (with 
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decomp.), separates out ; the InjdroMorid, forms prismatic needles ; th, 
Lthobromil , small leaflets, was prepared by the “rtmn ,of methyl 
sulphate and potassium bromide in chloroform solution.^ 

Preparation of Halogenhydroxyalkyl-substituted Xanthine 
Bases. Cbemische Werke vorm. Db. Heinrich Byk (D.R..P. 

2241591. When xanthine bases are treated with substituted halogen 

alkyloxides, reaction occurs with theimimc hydrogen. 

Chlonhydroxypropylthtophylline, „ 

NMe-CO-C — N-CH,,-CH(OH)-OH 2 U 

CO-NMe-C-NICH . 

m „ 141—143° is piepared by heating theophylline with epichloro- 
hydrin in a closed vessel at 130° during several hours with continual 
stirring ; it is readily soluble in water, and when boiled with an 
alkaline hydroxide is converted into dihydroxjpropyltheophylliue.^ 

Strychnine Alkaloids. IX. Derivatives of Strychnine- 
snlnhonic Acid 1. and Oxidation of Bromostrychnine. Hf.kmk 
LETCH sTnd Paul Boll (Her., 1016, 43, 2362— 2374. Compare At*., 
1<H)<) i 120 6711— The sulphonic acid group of stryehninesulphomc 
add Is ’not attached to one of the benzene nuclei, and hence the acid 
readily yields substitution products, for example, mono- and di-chloio- 
derivatives, a monobromo-, a nitro- and a nitrobroma-denvalive. 
Strychnine itself yields a hydrate of a dimtro-derivative, and it is 
probable that one of the nitro-groups of this derivative occurs the 
same position as the sulphonic group in stryehninesulphomc acid. 
The nkrosulpbonic acid is readily reduced to the correspondmg amrno- 
acid and with alkaline reducing agents, azostrycbninesulphonic aud .! 
also formed. So far it has not been found possible to prepare daso- 
and hydroxy-compounds corresponding with the ammo- erlva lle _ 
The sidpbonic acid group of stryehninesulphomc acid is not removed by 

sulphonic acid I. The authors do not agree with the conc^ ^ 
the bromine atom in bromostrychnine is attached to J) 
a side-chain (Abstr., 1885, 911; Ciusa and Scaglianna, 

’ NUrosIrychninesulphtmic acid. I., ^^''tbeT^presence o! 

the base for a short time with 5A-. 7 wh P ich are not 
carbamide, crystallises in massive, straW;y e llow pmsms- 

molten at 3oV It has R? 7 864 ^ 

eolution. The corresponding ammo- acid, 0 21 n 3S 5 s ’ J Rs go i ut ion 
colourless needles or thin plates, and ‘^“P 0968 f 4 . 
in sodium hydroxide has [.J? - 2448° The hydrochloride, 

05^^04X38^01, aoluble. 

and sulphate are readily soluble, b«t ‘he mtrate ^ ^ 
Azostrychnipriilnhomc acid O 12 B j2 u 10 r< 6 '- 2 i 1 
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yellow plates containing 8H 2 0, and when dehydrated under reduced 
pressure at 80° forms greenish-yellow crystals. 

firomoitrychninemdphonie acid /., C 2t H 21 0 5 N 2 SBr, prepared by the 
action of a solution of bromine in hydrobromic acid (D 146) on the 
sulphonic acid, forms colourless, rectangular prisms or plates. In 

aqueous sodium hydroxide solution it has [a] 2 D ° - 233-6°. 

Bromonitroitrychninesvlphcmic acid, C 21 H 2# 0 f N a 8Br,H: 2 0, formed by 
the action of bromine on the nitro-acid, crystallises in broad, yellow 
needles. Care is retired in the preparation, as there is a tendency 
for the bromine to ‘replace the nitro-gr oup. 1 

CMorostrychninesulpkonic acid I., 0 2] H 21 0 5 N 2 SC1,H 2 0, is formed by 
the action of chlorine water and concentrated hydrochloric acid on the 
sulphonic acid at 0°, and crystallises in massive, six-sided prisms with 
[ a |jJ —239-9°. Dickloroslrychninemlpkonic acid I. 

C 2] H so 0 6 N 2 SC1 2 ,H 2 0, 

forms six-sided plates and has [a]“ - 155-9“ 

Chloride of iso strychninesulphonic anhydride, C 21 H 2I 0,N„SC1,2H 0, 
obtained by the action of concentrated hydrochloric acid on the 
sulphonic acid at 130 — 135°, crystallises in long prisms, loses its water 
of hydration at 80° under reduced pressure, and gives Otto’s strychnine 
reaction, isob'trychninesulphonic acid /, C 21 H 22 0 5 N 2 S,2H 2 0, has 

[c 242 to —241 in alkaline solution, and is not so readily soluble in 

water as the isomeric acid. The chloride of isanitrostryclminesvdphmiic 
anhydride /., C 21 H 2fl O e N s SCl, crystallises in irregular plates, practically 
insoluble in water, and iso nilrostrychninesulphonic acid!., C«,II, O N S 
has [*]“ — 285'9°, and its solubility in water is 1 in 2000. ^ ’’ ' 3 ’ 
When oxidised with hydrogen peroxide, the sulphonic acid I yields 
the amino-oxide, 0 21 H 22 0 6 N 2 S,2H 2 0, in the form of long, colourless 
needles, with [a# - 101 '8° in alkaline solution. It is readily reduced 
by sulphurous acid, Tho nitrosulphonic acid I. when oxidised in a 
similar manner yields the amino-oxide, C 2l H 21 O s N 3 S, as massive, yellow 
needles, with [«]g - 240°. 

Emmtrychnimnic acid, C 21 H ]8 0 6 W 2 Br, prepared by oxidising bromo- 
strychmne (Beckurts, Abstr., 1890, 1329) in acetone solution with 
permanganate, crystallises in twinned needles, is hydrated, has m. p. 
-74 -i 6 (corr.), and [«]„ - 54'8° in alkaline solution. J. J, S. 

and t rf°8tr 1 vl Alka i l0id8 ' ReactioD 8°fStrychninonicAcid 
19 10 4S D1 oTo 1 o 0ne ^ Heemann Leuchs a od Paul Eeich (Bor., 
-Atw'i ?~1 429 - c j 0m i )are Abstl '-> 1908 . i. 564; 1909, i, 602). 
Etouns in i ^ eU • made t0 prore lhe P reseDC0 of two carboxylic 
chloridVa m y T°, m ° acid ' With meth 7l alcohol and hydrogen 
taininc e hwl ^ ®. 3ter 13 . formed . and ultimately products con- 
stances One ne ’ these Wlch sodium carbonate yield two sub- 
carboxylic InTlZ'l 8 ‘Tu “^“othoxy-groups and the other a 

original acid rl a r^ 0m f h0 t xy ' gr0 ' ip ’ but b ° tb derifed from the 

second Ji ,® a molecu . Ie of water, so that it is possible that the 


SMond carboxvlin „ • . 80 “ at ls P ossil,le that th « 

:s 'C0-grou D in ,, group . 13 formed by the addition of water to an 
. group m the orimrifll strait 


• prnnra ' uj cue auuiLlOIl or 1 

a"? pi “ the original stryehninonic acid molecule. 

-outlining resnerfh! I ' Ute j7 dr ° c l , l° ric acid > yielding two hydrates 
§ respectively one and two molecules of water The former 
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is regarded as an imino-acid formed by the rupture of the || 

group. In the other, the second molecule of water is probablj 
attached to the carbonyl group. . 

An anilide is formed when the acid is boiled with aniline, and 
hence the carbonyl group is in all probability not in the a-position 
with respect to the carboxylic group. 

Methyl strychnincmate, crystallises from methyl alcohol 

in brilliant prisms, m. p. 247—249°. A. hydrate of the methyl ester, 
C H„ OjN,, is formed when the solution in methyl alcohol is saturated 
with hydrogen chloride, and crystallises in rectangular prisms or 
plates, m. p. 184—186°. It dissolves in both dilute acids and dilute 
alkalis. The dimethyl utter hydrate forms a platmichloride, probably 
CHON PtCl 

^Slryckninonic acid hydrate, C 21 H 2a OjN 2 , crystallises from water in 
long needles containing 2H 2 0, which it loses at 105°, and then has 
m p 270 — 275° (decomp.). It has (a]o +39'6°. The dihydrate, 

' C 21 H 21 O 8 N 2 ,II 2 0, _ 

is less soluble in water, and crystallises at0°in rectangular prisms; it 
has m. p. 235—240°. It yields a sodium salt, C 21 H 28 0 8 N 2 Na, which 
forms small prisms, m. p. 250 255° (decomp.). 

Mtroatrychninonic acid, C 2 jH 12 0 8 N 8 , obtained by the action of 
5 IP-nitric acid and carbamide on stryehninonic acid and extracting 
with chloroform, crystallises from glacial acotic acid in six-sided plated, 
m p 264—266° (decomp.). Yield, 20-25%. 

Strychninonanilide, 0 2 ,H l6 O ; -N 5 , crystallises from 75% acetic acid in 
short, massive prisms, m. p. 255'' (decomp.). 

Strvchninolone contains a hydroxyl group, and yields an actljl 
derivative, CLH. 20 O 4 N 2 , which crystallises from methyl alcohol in 
brilliant prisms, m. p. 126-128° (decomp.). With a chloroform 
solution of phosphoryl chloride, strychninolone yields strychnmlm 
chloride hydrate, C„H 19 0 3 N 2 C1, which crystallises from absolute 

alcohol in slender needles, m. p. 236°. 

When heated with concentrated hydrochloric acid at 100 , strycn- 
niuolone yields two hydrates. The hydrochloride of hydrate I, 

Oi 9 H 21 0 4 N 2 01, 

crystallises from hot water in glistening prisms, m. p. dua-oiu 
(decomp . ). The hydrate itself is a syrup. The hydrate U, 
C iq H. i8 0 ( N 2 ,4H 2 0, 

crystallises from water in thick prisms or long needles, m. P- 
239—240°. Both hydrates have the properties of amino-acids. ^ 

Glutamic Acid and Pyrrolidonecarboxylic Aofc 
Adderhaleen and Karl Kautzsch ( Zeitsch . physio . •’ ^ich 

487-503. Compare this vol., i, 230).-Owing to 
it changes into glutamic acid, the formation o py ^ d( , tecW J 
(not pyrrolidinecarboxylic, loc. cit.) acid has Jio y 
amongst the products of the hydrolysis of 
processes. With this end in view, the authors kw®***^ U m 
experiments for the separation of pyrrohdonecarboxyb 
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Other amino-acids, especially from glutamic acid Tftil,\i„„ 
amino-group in the latter, the authors have concerted it k 
of ethyl chloroformate into carlethoxyglutamic acid ° y 08 

C0 2 H-CH 2 -Cn 3 .CH(CO a H)-N f t“o’ Et 

which forms a banum salt, C s H n 0 a NBa,H 2 0, a ettver ®lt 
, ^lANAgj, ’ 

aod an amorphous green copper salt, 0 8 H ll 0 8 NCu, which is much less 
soluble in water than copper .pyrrolidonecarboxylate It “ , 

worthy that glutamic acid, owing to the influence of the amino-grouD 
on the neighbouring carboxyl, behaves generally like a •? 

{Ik. cil.), whereas carbethoxyglutamic acid exerts its b { C “ ld 
in salt formation. The separation of glutamic acid from pyrroMone 11 

ska: miTur y ted by 

The formation of pyrrolidonecarboxylic acid from glutamic acid by 

which (-pyrrolidonecarboxylic acid, [.]„ 1 11 •5° can be separated by 
fractional crystallisation from water. At 180—220° d I f ■ 
acid yields chiefly ^pyrrolidonecarboxylic acid. At 160-1 70° nlT* 
conditions as yet unknown d-glutamio acid yields occasionally ’a small 
quantity of a substance, C 5 H 7 0 3 N, m. p. 180-182°, f a l, + 4.94° 
water. A -pyrrolidonecarboxylic acid, obtained from Vglutamic ac d 
ami having [a]„ - 1 1-27° in water, had f a l D + 4-24° in metbxl ,i “u!, j 
+ 3-i 5° m ethyl alcohol. A /-pyrrolidonecarboxylic acid, [al 0 - 9-38“ 
(therefore containing about 19% of the inactive acid), was treated wth 
’ ^ t0 s ® ven da >’s, whereby d-glutamic acid 

iedhas' r,7 + 2*88“^ P T " re /^ lut f 1 [nic “id slhydrochlorio 
aal lias L«Jd + -J 888 / t/nder similar conditions, i-pvrrolidone 
carboxylic acid yielded J-glutamie acid hydrochloride, m nW 
glutamate, C 5 H 7 0 4 NAg 2 , basic line gluia2le ' 

, (0 5 H 8 0 ( N)..Zn,ZuO, 

and the (,«(, copper, and silver salts 'of pyrrolidonecarboxylic acid are 

c, s 

fcterained, b thfmethod P oV«H ln r- 8 ’ 9 ^ aCet ' C acid at I2 ° h “been 

The saturated solution^ 7 ‘°“ b€1Dg . CODVeisio “ into bromide. 
m of d-lioionene still s hc P A n ° “ aCet,c acid wben shaken with 
solution, although the solution h* 1*™° amount of hydrocarbon in 
rhe two results* are „ . 3 be ? m ? dextrorotatory. 

Votene is a mixture and nott°7fi > Ut ^ aUth ° rS conclude that 

Experiments h„ “ t f 0t a definIt8 compound, 
piperidine and mixture^of*^/ “ ad ® on *he solubility of (K-elhyl- 
and 21-95° The 7- th ^thyip^ridine in water at 

Of means of standard hvdtfhf 1 ” 11 ° f sol " tions was determined 
VOL. acvij, ' ard hydrochl °™ acid, using o-nitrophenol as 

3 y 
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indicator. The results show that the solubility is' not affected bni 
presence of an excess of one of the active constituents. The solutio ? 
however, was bevorotatory. 0| 

Pure i-a-ethylpiperidine is best prepared by resolution of the <jf-b 
with Reychler's acid. The /-base has D 28 08451, and [«]„ - 21-30 ** 
Details of the preparation of the (//-base are given. j j g- 


Anomalous Products of Benzoylation. Gustav Helleb 
-Walter Tisconer ( Her ., 1910, 43) 2574 — 2581).— After quotio' 
several instances in which anomalous products are obtained by benzovf 
ation in pyridine or quinoline (Heller and Fiesselmann, Abstr, 
i, 779 ; Heller, Abstr., 1903, i, 827 ; Scholl and Berblinger, Abstr' 
1907, i, 257), the authors describe the following benzoylated substances 
containing pyridine. By treating a cold pyridine solution of 
benzoic acid with benzoyl chloride, the substance, 2C 14 H n 0 3 N,C NH 
m. p. above 340°, is obtained, which crystallises in slender needles! 
forms sparingly soluble sodium and potassium salts, and retains the 
pyridine even after steam has been passed through its strongly alkaline 
solution ; the pyridine is removed, however, by hydrochloric acid «t 
170°, aniline and p-aniinobenzoic acid being formed. Benzoylation is 
quinoline or dimethlaniline yields only the normal product. In a 
similar way, m-aminobenzoic acid and ji)-aminophonylacetie acid yitld 
respectively the substances, 2C 14 H n 0 5 N,C 5 NH 5 and 
•2C I 5 H 1 :l 0 3 N,0,NH 6 

(which are precipitated by the addition of dilute hydrochloric acid), 
together with the normal products of benzoylation. When p-benzoyl- 
aminobenzoic acid is heated with acetic anhydride, an mmeriii 
separates on cooling in tufts of colourless needles ; it contains JAOjO, 
which is removed at 150 u , but not by sodium carbonate solution, 
and has m. p. 240° (softening at 150 — 155° and resolidifying). The 
dried substance sinters at 265°, resolidifies, and then slowly decomposes 
at a much higher temperature ; it is not immediately soluble in boiling 
sodium carbonate, and only dissolves slowly in warm sodium 
hydroxide, the solution yielding p-benzoylaminobenzoic acid by 
acidification. On account of these properties, the isomeride receives 

the constitution C G H 4 <C^! and is called p-bencoylminohmsit 


acid cycloid. When boiled with acetic anhydride, jo-acetylaminohensoic 
acid yields p-diacetylaminobcnzoic anhydride, (NAc,'C | ,K 4 -(X t ;,0, 

m. p. 253—254°. 

The paper also contains a reply to the statements of Bamberger 
(Abstr., 1909, i, 509) and of Mohr (this vol., i, 113) that acetyl- 
anthranil contains the 1 : 3-oxazine ring. - 3. 


Constitution of Benzoylanthranil, Otto Muiisi and Hcgo 
Hesse (Ber., 1910, 43, 2505— 2511).— Two formula; have been pro- 
posed for benzoylanthranil : that of Friedlander and Wleiigel (I): an 
that of Angeli and Angelico (II), of which .the latter is considered 0 





(I.) 


(Ih) 
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n0r j probable. No direct proof of its validity, however, has yet been 
giver, but such .is now afforded by the interaction of antbranilic acid 
„.jth ’benzanilideiminochloride to form a ring B ystem. From the 
intermediate product of the reaction, water must be • eliminated if 
the Friedlander-Wleiigel formula is correct, and aniline must be 
eliminated if the Angeli-Angelico formula is the true one. Experi- 
ments in absolute ethereal solution, with or without pyridine, proved 
that aniline is eliminated and benzoylanthranil formed. 

DiphenylgwiUteclo'M, could not be obtained by the 


action of benzanilide chloride on anthranil, but it was obtained by 
shaking sodium anthranilate in aqueous solution with benzanilide- 
iminochloride in ether. It crystallises in prisms, m. p. 158—159°, 
and has faintly basic properties, the hydrochloride having m. p. 172°. 

E. F. A. 


Preparation of Substituted Indoles by the Catalytic Decom- 
position of Arylhydrazones. Alexander £. Arbusoff and \V. M. 
IicHtviNSKY (Ber., 1910, 43, 2301 — 2303).— The phenyl- and tolyl- 
bydrazonos of the lower aliphatic aldehydes and ketones yield sub- 
stituted indoles when heated with small amounts (O'l gram) of cuprous 
chloride at 180 — 230°. The bases can be isolated by subjecting the 
crude products to fractional distillation under reduced pressure. 

2 : 3 -Dimetliylindole, 3-methylindole, and 3 : 5-dimethylindole have 
been prepared from methyl ethyl ketone phenylhydrazone, propaldehyde- 
pheriylhydiazone, and propaldebydo-yr-tolylbydrazone respectively. 

Zinc chloride and platinous chloride can be used instead of cuprous 
chloride. J. J . S. 


Syntheses with o-Xylylene Bromide. Max Scholtz and 
K. Woi.FRUM (Ber., 1910, 43, 2304—2318. Compare Seholtz, 
Abstr., 1398, i, 305, 383, 471, 565, 567). — tert.-Bntylamine reacts 
with o-xylylene bromide in the same manner as other aliphatic 
primary amines, no steric hindrance is observable, and the product 

la tei\.-buiyldihydroisoindole y C^H^^Qj^/N’CAIeg, which crystallises 

from ethyl alcohol in glistening plates, m. p. 42° and b. p. 
125— 130°/ 13 mm. Its methiodide, C IS H afl NI, forms colourless 
crystals, m. p, 221°, 

p-Aminoacetophenone (3 mols.) also condenses with o-xylylene 
bromide (1 mol.), yielding p i-acetylphenyldihydroisuindole , 

C « H <<CH> N ' C » H ‘‘ COMo > 

in the form of glisteniug plates, m. p, 197°. This compound con- 
en.ea with aldehydes in the presence of alkalis in much the same 
imT ll^' m[no&ceto ^ eu ^ ^elf (Seholtz and Huber, Abstr., 

ftol h ate Wen t‘ ierivatiTO ' WN-CA-CO-CHlCHPh, crystallises 
fo- ° ho1 “'“S- yeliow plates ’ m • p - 202 ° > the 

' Ji,- h'C 8 il ( -CO'€H10il'ClllUllPh, crystallises from 

3 g 2 
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acetone in slender, orange-coloured needles, m. p. 187°; the nitre, 
bemylidene derivative, C 23 H t8 O s Nj, forms a pale yellow, cry. 
powder, m. p. 238°. if‘-Dimeihyhmino-p-einmmoylpkenyUi) l) . l i * 
iso-indole, C 8 H 8 :N'C 9 H 4 -CO-CH:CH-C 6 H 4 -NMe s , crystallises f ro "' 
pyridine in golden-yellow plates, m. p, 196°, 

At 100° 2-phenyldihydroisoindole combines readily with methy] 
iodide, yielding the methiodide, C g H 9 !NPh,MeI, which forms C0 i 09r 
less plates, m. p. 177°. 2-Phenyldihydroisoindole condenses readily 
with aldehydes, especially in the presence of concentrated hydra 
chloric acid, yielding derivatives of Uiphenylmethsne, or, in th e ra , e 
of aromatic aldehydes, derivatives of triphenylmethane. The coi 
densation takes place in the para-position with respect to the nitrogen 
atom, as p-tolyldihydrotsoindole does not react with aldehydes 
Formaldehyde reacts without the aid of a condensing reagent, yielding 
bisxylylenecminodiphenylnuthane, CH 2 (C 6 H 4 -N!C g H s ) 2 | which foims 
slender needles, m. p, 308 — 309°. BiaxylylenecmirntriphenyUmtlmi 
CHPh(C 9 H 4 , NlC s H s ).>, separates from a mixture of pyridine ani j 
alcohol in colourless, felted needles, m. p. 265°. Btexylylentamino- 
dimethylaminoiriphenylmethane, NMe S! i C < H 4 , CH(C 6 H 4 , li;C 8 H s ) 2 , crys- 
tallises from pyridine in colourless needles, m. p. 185°. Bisxylyk, & 
aminodiphemjletyrylmethane , CHPhlGH'CI^CjIIj-MlCgHj)., forms a 
yellow, crystalline powder, which is not molten at 300°. iimjlyUm- 
amino-di-m-tolylmethane, CH s (C { H 3 lUe-NlC s Tl s ) 2 , obtained from m-toljl- 
dihydroteoindole, crystallises from pyridine in colourless needles, m p 
255°. 


Scholtz and Jaross (Abstr., 1901, i, 485) have shown that secondary 
.1 : 4-diamines condense with alcoholic solutions of aldehydes without 
the use of a condensing agent ; an exception to this rule is xylylene-di- 
o-toluidine, which does not react. It is now shown that this base will 
condense with aldehydes in the presence of concentrated hydrochloric 
acid. With formaldehyde, it yields methylme-di-o-tolyl-o-xyhjhiu- 

diamine, C c H 4 <^p 2 .^ 6 Jj 4 jJ®|>CH 2 , as glistening prisms, m. p, 
139°, and with benzaldehydo, bentylidcm-di-o-tolyl-o-xylylmdiamm 

^<- : :S:Ki:]>cHPh,m. p. 180 . 

Methylamine reacts with xylylenepiperidonium bromide at 200° in 
much the same manner as ammonia (Abstr., 1898, i, 567), yielding 
pent(methylenemethylxylyUnediarnine } 

a, „ ✓CH„*NM6‘CH 2 , CH () s >rjTT 

c « h ^ch 2 -nh-ch,-chP ch «- 

This is a colourless liquid, b. p. 160 — 165°/1 5 mm., and yields a 
b&nzenesulphonyl derivative, C, 4 H 2] N 2 *S0 2 Ph, m. p. 87°. ^ j' en 
distilled, the methyl derivative yields 2 ‘methyldihydrotsoiodoe 

(Friinkel, Abstr., 1901, i, 45). . 

The products obtained by the condensation of xylylenepiperidoniuffl 
bromide with aliphatic secondary amines, and previously represen 
as KH 2 -CH 3 -C 6 H 4 -CH 2 -N:C 5 H 10 , are undoubtedly cyclic compel 

of tbe tvnp C H <^-'H g *NR*CH 2 'CH 2 ^Qg- Aromatic primary 
of the type 2 . 

amines react with xylylenepiperidonium bromide in diffeiea w3 t 
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according to the nature of the amine. With aniline at 200° piperi- 
dine and pheny dihydrmsoindole are formed ; p-toluidine reacts in a 
similar manner, but o-tolutdine does not yield an isoindole derivative 
The reaction probably consists of a rupture of the original ring the 
formation of an eleven-membered ring, and the splitting up of ’this 
into the two compounds mentioned. r 

Pixylyleneamtnonium bromide (Seholtz, Abstr., 1891, 1353 ) when 
heated with piperidine and water at 200° yields a ditertiary base 

c A<£h:> n - c %c 6 h ( -ch 2 .c 5 m, 0 , 

zMenepsntamethylenexylylenediamine, b, p. 240 245°. 

o-Xylylenc bromide and tetrahydroquinoline condense in the usual 
maimer, yielding o-xylyleMtetrahydroquinolonium bromide 
-CH, 


C 6 H 4 <pf7 2 >N B r : c‘H. 


'^lO* 


which is a syrup; the corresponding iodide, C ] 7 ir.,NI, forms 
colourless needles, m. p. 238°, and the picrate, C^H.-N-OC H’/l'in , 
yellow needles, m, p. 165°. 1718 

IHlmtyl-o-xylylmeammonium bromide, C 8 II 8 :NBi (CH.,Ph)„ prepared 
from o-xylylene bromide and dibenzylatnine in chloroform solution 
crystallises m snow-white plates, m. p. 188", and when heated with 
ammonia at 200 “ yields diberizylo-xylylenediamine 
Cf,H 4 (CH 2 -NII'OH 2 Ph) s ,’ 

the hydrochloride of which has m. p. 251“. 

o-.Xylylenedimamylammonium bromide is an oil: the iodide 
C, S H, 0 KI, crystallises from water, and*has id. p. 139°. The bromide 

PHI ™ te K’HC uT° nk , at yields °-*>j¥™di\soamyldiamim, 

a colourless oil with b. p. 210°/12 mm 
Dibeutyl/nperidomum bromide C 5 H lo :NBr(CH 2 Ph)„, prepared by the 
action of (hbenzylamine on ac-dibromopentane, crystallises in colourless 
plates m. p. 2o3 , and when heated with ammODia at 200° yields 
benzyhimne dibenzylatnine, and benzylpiperidine. o-Xylylenedipropyl- 

“ ’?”? 8 8- N1} *'( C 3.H.) 2 , crystallises in colourless plates, 

m. p. 107 , and when heated with ammonia at 200 ° yields propyl 

n no“ 40“ F 7 d ^ droisoi f 0 ^ The latter is a colourless ofl 
,, 0 ’ forms a methiodide, C„II„N,MeI m d 150° Tb» 

(U n H N) 2 H 2 PtCl 6 , forms a'reddish-yel’low polder', m p 

o thatlf theTrf‘°n ,°L tho A ™ VAt ™ is thus ogous 

to mat ot the diethyl salt (Abstr., 1898, i, 508) 6 

by Ofl,- CH:CH 2 , obtain* 

ivaporatinf to l 7* ene P , P cridom ' lra bl ' 0UJlde with moist silver oxide 

JLu is aiso oily!’ “ tlllmg ’ haS K * 140 ~ 150 712 mm. Its 

J. J. s. 


Pictet i^Alfonb ° f w Q uinoli,le Bases. A.me 

Abstr., 1909 i 7 A , ( 4 T’ 1910 ’ 43 ’ 2384—2391. Compare 

’ ' wl )'-;Acylated carbinols of the typo 

'here B« methyl C , Hi>h ; CH 2 -NH-CO-R, 

'l>en heated with ohtwnhif' ° T fi 602 ^’ rea ^ily undergo condensation 
u with phosphoric oxide and xylene, yielding 1 -substituted 
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woaiiinolines. Phenylformylaminomethylcarbinol reacts in a sitml, r 

yielding isoquinoline, and thisis the most convement synthetical 
method'for the preparation of the base. 

obtained by reducing c-phenylacetylaminoacetophenone (Robinson, 
Trans, 1909, 95, 21G7) with sodium amalgam, alcohol, and acetic 
■r crystallises from water in slender needles, m. p. 1 ii . 
Phenylbenzoylaminomethylcarbinol (Kolshorn, Abstr., 1904, i, 675) 

is prepared most readily by reducmg benzoylam, noacetophenone 
(Robinson, loc. cit). 

crystallises from benzene in colourless needles m- P- 104°. 1 -Benzyl, 
isoquinoline forms colourless needles, m. p. 56 \-Phenylmquinohw, 
P H N crystallises from dilute alcohol m colourless noodles, ra. p. 
qoa U 2 9 8°/7 2 9 mm. The hydrochloride has m. p. 235—236” ; the 
pirate, <n. p. 1G4'5°, and the platinichloride forms red needles, m. p. 

U UM^uinoli,u, C 10 H 0 N, is a colourless oil b. p. 243-245”/ 
728 mni The hydrochloride forms colourless needles, in. p. about 
170°' the sulphate forms colourless prisms m. p. 245°; the picreU 
, ’ _ 206—208° ' the dichromnte forms red prisms, sparmgly soluble 

Ifwlr, and decomposes at about 150°; the platini chloride, 
2C, 0 H,,N,H 2 rttl B ,2HjU, 

forms reddish-yellow prisms, and melts at 201'5° when anhydrous. The 
base is probably identical with*he two methylwoqmnolines described 

™l*Savmoaceto V henone, COPh-CH 2 'NH;CHO prepared by the 
action of crystallised formic acid on w -am, noacetophenone hydm 
ch oride crystallises from a mixture of benzene and light petro eum 
•1 flat nrisms m p 70—71°, and when reduced with sodium 

amaTgim alcohol, and formic acid yields phenylformyhmmome^l 
rA ’ OH-CHPh'CH 2 'INU'CHO, as a reddish-brown, crystalline 


1907 i 1074), but whether the product was a dihydi y 1 
carbazolesulphonic acid is not definitely stated- , 

When carbazole is treated with 

at a temperature not exceeding * . * rt i ier treated witb 

Sfsulpbonation takes place ; .f this mixture* >* ' 

two parts of sulphuric acid (contaimng 6 ,o a(1 ], tioI1 of alb 

until the product ceases to be separable finally isolated byerapOT*- 
carbazoletetLulphonic acid is obtained, and finally isolated y 

tion in the form of its potassium salt fronl the f»reg«f 

Dihydroxycarhazoledisulphomc acid, is P™F ? ®V, re 0 f 240—300° 
acid by fusion with alkali hydroxide at a P 



ORGANIC CHEMISTRY, 


i. 775 


the win ***’ um f° rms colourless needles containing 4H,0, and shows 

ecu fluorescence on addition of ammonium hydroxide. 

* The free acid can be isolated from its larium salt. 

F. M. G. M. 

"Preparation of A-Alkyl- and of W-Aryl-carbazoles and their 
Indophenol Derivatives.] Leopold Cassei.i.a & Co. (D.R.-P. 

* i >4 ll 51). ' The JT-alkyl-carbazoles have been previously described; it 

is" now found that A-aryl-carbazoles can be prepared in analogous 
manner, and that they likewise, when heated with polysulphides, yield 
valuable dyes. 

' <j. 1 i m zylearlmoU, colourless needles, m. p. 118—120°, is prepared 
. , t|, e action of benzyl chloride on potassium carbazole at high 
temperatures or under pressure. 

^-PhenylcarhazoU is obtained by heating potassium carbazole with 
in c , molten sene in the presence of copper powder under pressure at 
a temperature of 180—220°; it forms colourless needles, m. p. 
82-84°. 

g.p. Tohjhnlphonylcarbazole , pale yellow needles, m. p. 127—128°, is 
prepared from potassium carbazole and y-toluenesulphonyl chloride. 
These substances combine with p-nitrosopheno], yielding dark blue 
powders, which on reduction form greyish-white, crystalline leuco- 
foiapounds. F. 51. G. M. 

Condensation Products from Salicylidene- and Hydrocyano- 
salicylidene - aniline (Anilino o - hydroxyphenylacetonitrile). 
Georg Rohde and G. Sciiartel (jBw., 1310, 43, 2274— 2286).— Miller 
and Plilchl (tier., 1896, 27, 1730 ; 18*JS, 29, 2C09) have shown that 
Schiff's bases do not undergo the benzoin condensation with potassium 
cyanide. The product obtained by Schwab (Abstr., 1901, i, 380) by 
condensing o-bydroxybenzylideneaniline with an alcoholic solution of 
potassium cyanide is shown to be 4-cyano 3-])henyl-2-o-hydroxypbenyl- 

3 : 4-dihydro-l : 3-benzoxazine, ^ , V and no j 

to have the constitution ascribed to it by Schwab. The product is 
prepared most readily by shaking vigorously for three hours an alcoholic 
solution of anilino (1 mol.) aud salicylaldehyde (2 mols.) with an 
alcoholic solution of potassium cyanide (1 mol.). When its ethereal 
solution is hydrolysed with concentrated hydrochloric acid, the products 
are salicylaldehyde and the acid amide hydrocyanosalicylideDeaniline, 
(Mt/iiico-%(fTOryp/(enyaceta!jd«,OH-C 5 H 4 -GH(NHPh)-CO'NH ; ,which 
yields a hydrochloride, C h H 14 0 2 N 2 ,HC1, crystallising from alcohol in 
■olourless needles, m. p. 183 u . The amide crystallises from benzene in 
.'olourless needles containing benzene and melting at 63° ; when 
urtber heated, it gives up benzene, solidifies, and then has m. p. 126° 
The same amide can be prepared by adding Miller and Plbchl's hydro- 
^anosalicvlideneanilioe (anilinoo-hydroxyphenylacetonitrile) to con- 
centrated hydrochloric acid. 

, s condensation product can be synthesised by shaking an 
a,c ? olic solution of hydrocyanosalicylidenaaniline with salicylaldehyde 
^ potassium hydroxide dissolved in a little water. The following 
derivatives are described; Sodium salt, CLBL 


yellow, 



ABSTRACTS OF CHEMICAL PAPERS. 


glistening powder, m. p, 249°, obtained by shaking an ethereal solution 
of the 1 : 3-benzoxaziDe with 10% sodium hydroxide solution ; 
derivative, C 28 H. 20 O a N 2 , yellow crystals, m. p. 188 ; MnmmulpKen yi 
derivative, C sj H 20 O 4 N 2 S, glistening needles from alcohol, m. p. 162% 
Hydrocyanosa’licylideneamlme and benzaldehyde undergo condensa- 
tion in the presence of potassium hydroxide, yielding i-cyano-i ; 3. 

> -rr y HPh , 

diphenyl-2 : i-dihydro-l : S-benzoxazme, b f, jfpj, t 111 the 

form of yellow needles, m. p. 138°. ‘ 

When molecular quantities of sahcylideneannme and potassium 
cyanide are condensed, a product, C, ( H 12 ON 2 , is formed, which crys- 
tallises from benzene in compact prisms, m. p. 135—137°. The same 
product is formed by condensing salicylaldehyde and salicylidene. 
aniline with potassium cyanide or salicylidene-aniline and hydrocjano- 
salicylideneaniline with potassium cyanide. It is isomeric with hydro- 
cyanosalicylideneaniline, from which it can be obtained Jiy shaking 
with potassium cyanide, potassium carbonate, or sodium ethoxide 

A by-product formed in the preparation of the benzoxazine separate! 
as dark red needles from the mother liquors after a time, and can be 
obtained most readily by boiling an alcoholic solution of aniline, 
salicylaldehyde, and potassium cyanide for two to three hours. It can 
be crystallised from pyridine, has m. p. 258°, and is stable towards 
acids Its acetyl derivative crystallises from alcohol in pale yellow 
needles, m. p. 195°, and its lernoyl derivative in yellowish-brown 
prisms, m. p. 227°. ^ 

Catalytic Decomposition of Phenylhydrazine by means of 
Cuprous Halides. Alexander E. Akbusoff and IV .11. T^htoski 
(Her 1910 43, 2295—2296. Compare Strothers, Proc., 190o, 21, 
951— At 150 ° phenylhydrazine reacts with cuprous halides according 
to the equation: 3N HPh'NH 2 + CuCl = 3NH 2 ?h + N 2 + NH, + CuC 
The reaction is preceded by the formation of an additive compound, 
for example, the compound, 2 NHPh-MI 2 ,CuI has been isolated as 
colourless prisms, which begin to decompose at lot) . 

The rite of decomposition with the different halides has been 
determined ; the reaction proceeds most rapidly with the J eh! on e, 
and least readily with the iodide. If sufficient care is not taken, 
the reaction with cuprous chloride may become explosive. J. J- & 

chiefly in the form of test-tube experiments. It acts as a p 
reducing agent towards mercuric nitrate, yellow mercuric ox > 
nitrates and calcium hypochlorite, being itseH oxidise^ mainly^to 

benzene ( 1 ¥ ect< j d b ? ‘* s "f to *-15“ with a cold saturated 

trated as p* sl bl e , yields at 1 n.itrowvUnylhdrauM, 

alcoholic folution of cupric acetate, ^ lustre, 

Cu^H/In^, which forms copper-red leaflets th^ 

is extremely explosive, and inflames m co t derivative in 
eulphuriyf or nitric acid. The solution of the metallic 
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ncptoue gives, almost immediately, a precipitate of copper sulphide 
with hydrogen sulphide; the reaction, however, is not regarded as 
ionic, the substance being probably an internally complex salt. When 
the red copper derivative is treated with acetic acid containing a little 
water (the absence of water prevents the reaction), nitrogen is evolved 
and pile th' 6 )’ needles of copper nitrosophenylhydroxylamine are pro- 
duced. This copper derivative is more conveniently obtained by 
treating an alcoholic solution of nitrosophenylhydrazine at 0° with 
a solution (saturated at 5°) of copper acetate in glacial acetic acid 
(the reaction fails in the prosonce of 13 — 15% of water), or by adding 
nitrosophenylhydrazine to ammoniacal copper hydroxide at - 16°. 
1 ’his indirect conversion of nitrosophenylhydrazine into nitrosophenyl- 
hydroxylamine is not a case of simple hydrolysis : N HyNPh-NO-t- 
H„0 = OH'NPh'NO + N ff 3 , since it is not appreciably brought about 
by alkaline reagents, but is probably due to oxidation by the copper 
oxide: Nffa'NPh'NO + O OH-NPh-NO + N 2 . 

The paper closes with some adverse criticisms of the symmetrical 
formula, NHPh‘NII*NO, suggested by Thiele for nitrosophonyl 
hydrazine in consequence of its decomposition into aniline and nitrous 
oxide ; in the authors’ opinion nitrosophenylhydrazine, like nitroso- 
phenylhydroxylamine (Abstr., 1909, i, 977), is tautomeric : 

NILpNPh-NO = NHiNFhiN-OHfor NH<| P M, 

its compounds with heavy metals being derived from either of the 
fetter formula. (y cy 


Constitution of Nitrosophenylhydrazine. Johannes Thiele 
and Karl Sieglitz ( Annalm , 1910, 375, 334— 335).— The suggestion 
advanced by Thiele (Abstr., 1908, i, 927), that nitrosophenylhydrazine 
has the constitution NHPh-NH-NO has been withdrawn, because 
bcnzoylnitrosophenylhydrazine, obtained by the benzoylation of nitroso- 
phenylhydrazine, is converted by stannous chloride and hydrochloric 
acid into s-benzoylphenylhydrazine, from which the benzoylnitroso- 
phenylhydrazine is regenerated by sodium nitrite and acetic acid. 

C. S. 


“'Acylated Phenylhydrazines. Oskar Wipmann (Bit., 1910, 
43, 2o95).— The author’s method of preparing a-acylated phenvl- 
hydrazn.es (Abstr., 1893, i, 411 ; 1894, i, 57, 512; 1895, i, 31) has 
been overlooked by Lockemann (this vol., i, 636). C. S. 

Influence of the Halogens on Phototropy in Hydrazones. 
tv ' At , h . R ■ Accad - Lin ™h 1910, [v], 19, ii. 190—193. 
I)hpndu e u ls . T0 , ’ , > 509).— Some hydrazohes derived from »-bromo- 
h2rlv r ? lDe ^ ^ en P re P ared to if the lack of 

LphJd Cnf'Toot 95 a i943)' ieri 3 atl T 
halogen Of n, ? 5 ’ 1943 ) 18 due to the P^sence of the 
Pbototroj Li “ g u . h y dra f nes examined, four are more or less 
Benzaku i T h 6SS 80 t ^ aa the p-tolylhydrazones. 

Sieden, Abstr haS P‘ ]29 ° ( Biltz and 

•i , 1 , 120, gave 127 '5%, and is phototropic, 
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Anisaldehyde-p-bromophenylbydrazone, m. p. 150° (Ott, Abstr, itae 
i, 376, gave 146 — 147°), is not photo tropic. ’ ' 

Ginmmaldehydc-^-hromophenylhydrazone, 

C 6 H 4 Br*N 2 H! CH-CHICHPh, 

crystallises in greenish-yellow, lustrous needles, m. p. 143° aQ( j . 
phototropic. _ * !s 

Cuminaldehyde-y-bromophenylhydrazone, 

C e H 4 BrN 2 H:CH*C 6 H 4 *CHMe 2 , 
forms yellow, phototropic needles, m. p. 135°. 

Piperonaldehvde-'p-bromophenylhydrazone , 

C 6 H 4 Br*N 2 H:(JH«C 6 H 3 :0 2 :CH 2 , 

crystallises in colourless laminas, m. p, 155° (decomp.) and r n 
phototropic. * ° 

y-TolucUdehyde-'p-bromophenylhydrazone, C f .H 4 Br*N 2 H!CH , C H Me 
forms small, yellow laminse, m. p. 162° (decomp.), and i s 4 not 
phototropic. 

Vamllin-p-bromophenylhydrazone is non-phototropic. 

Salicylaldehyde-p broraophenylhydrazone has m. p. 171—172° (Hi|j 2 
and Sieden, loc. cit., gave I75 - 5°), and is slightly phototropic. 

RV.S. 

Relations between Constitution and Phototropy. Maurice 
Padoa and F. Graziani ( Atti R. Accad. Lined, 1910, [v], 19 jj 
193 — 196. Compare this vol., i, 509, and preceding abstract). -The 
authors have obtained a number of hydrazones derived from 1 : 4 ; 5. 
and 1 :3 : 5-xylylbydrazines, and have prepared the latter substance 
for the first time. In agreement with the regularity previously 
observed, the 1 : 4 : 5-derivatives do not exhibit phototropy. Of the 
four 1:3: 5-compounds, one is very feebly phototropic. 

1:4: 5-Xylylhydrazine hydrochloride has m. p. 209° ; Plancher and 
Caravaggi (Abstr., 1905, i, 158) gave 206°. 

Benzaldehyde- 1 : 4 : § -xylylhydrazone, C c H 8 Me 2 *N 2 H!CHPb, forms 
small, yellow needles, m. p. 89°. 

Anisaldehyde-l : 4 : 5 -xylylhydrazone, C 6 H 3 Me 2 , N 2 HiCH , C fi H 4 , 0Me ) 
crystallises in small, yellowish-white laminae, m. p. 117°. 

Cinnamaldehijde-l : 4 : 5-xylylhydrazone, 

C fi H^Ie 2 -N 2 H:CH-OH:CHPh, 
forms small, yellow needles, m. p. 121°. 

Cuminaldefiyde- 1 : 4 : S-xylylliydrazone , 

C t5 H 3 Me 2 -N 2 H:CH‘C 6 H 4 -CHMe 2 , 
crystallises similarly, and has m, p. 85°. 

Piperortaldehyde-l : 4 : 5- xylylhydrazone , 

C 6 H 3 Me 2 -N 2 H:CH-C 6 H 3 :0:CH 2 , 

* crystallises in yellow scales? m. p. 135°. 

p-Tolualdehyde-\ : 4 : § -xylylhydrazone, C fi H 3 Me 2 *N 2 H.CH*C d H 4 Mei 
forms minute, pale yellow scales, m. p. 109°. 

Vanillin- 1 : 4 :5- xylylhydrazone , C 6 H 3 Me 2 *N 2 H!GH , C 6 H 3 (OH)‘C | jle, 
crystallises in very small, colourless needles, m. p. 158°. 

Salicylaldehyde- 1 : 4 : 6 -xylylhydrazone, C fl HgMe 2 ‘X 2 H.CH , C 6 H 4 . 1 
forms pale yellow scales, m. p. 134°. . . 

1:3: 5-Xylylhydrazine hydrochloride was prepared by diazo isati 
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0 f the corresponding xylidine. It is very soluble in concentrated 
hydrochloric acid, and was not obtained in pure condition. 

' Cinnamaldehyde-l : 3 : 5-xylylhydrazone forms yellow crystals, m. p. 
142-143° (becoming slightly brown), and is phototropie. 

n.Tolmldthyde-\ : 3 : h-xylylhydrazone crystallises in rosettes of 
yellow needles, m. p. 119°, and is not phototropic. 

pipeWKddehi/dt-l'.Z'.ft-xylylkydrazone forms yellow, non-phototropic 
needles, m. p. 135—136° (yielding a brown liquid). 

Anmldebjde- 1 : ■ 5-xylylhydrazone crystallises in small yellow 
needles, m, p. 144—145° (giving a brown liquid). r| y g. 


Preparation and Phototropy of Some Osazonea. Maurtck 

Pidoa and L. Sakti ( Atli R. Accad. Lincei, 1910, [v], 19, ii, 302 307 

Compare Tadoa and Graziani, this vol., i, 509).— Continuing the study 
of phototropy, the authors have prepared osazones from benzil aDd 
piperil with o - and p-tolyl- and ^-naphthyl-hydrazines. Even on 
combining these results with, those of Biltz (Abstr., 1900, ii, 125), no 
connexion between constitution and phototropy becomes evident. Of 
the two isomeric forms to be expected, only the ^-modification was 
obtained in every case. 

jl-lSentil-’p-lolylosazone. C 2 Pb 2 (:N-NH*C fi H 4 Me) s , obtained by Pickel’s 
method (Abstr., 1886, 545), is a yellow, crystalline, phototropic 
substance, m. p. 152°. 

. D , , , , CH 2 :O 2 :C 0 H a .C:N-NH-C r H,Me 

^per^lolylosazone, ****! 

prepared, crystallises in small, sulphur-yellow needles, m. p. 215°, and 
is phototropic. 

jl-Jlemil-fi-naphihylosazone, C 2 Ph„(:N-NIi-C w H 7 ) 2 , obtained by the 
same method, forms yellow needles, m. p. 211 -5°.' It is phototropie, 
and one specimen of it showed phototropie change in either direction 
with remarkable rapidity, possibly owing to the presence of Borne 
impurity catalytically affecting the process. 

jl-Pi ]>eril-P-mphtkyloiazom, similarly prepared, is a yellow, crystal- 
line, phototropie substance, m, p, 207°. 

JJzMylosazone was prepared by Purgotti’s method (Gazzelta, 

; ,, 14 ’ I! > 61 and forms a canary-yellow, crystalline, phototropie 

powder, m. p. 179°. r 

fi l’iperil-o-tplylosazone, obtained by the same method, is a yellow 
crjs allme powder m. p. 206-5°, and is phototropie. It becomes 
*?.. instantly in sunlight, and may be said to be the most 
ensitive phototropie substance yet prepared. R. V, g, 

19W43“iT e owi th l? U i n0ne Qroup - Eknst B6RliSTi: “ (Bor., 
acidnn •J r '" 38 i. 4 l~ lhe base obtaioea f>y tiro action of sulphuric 
same c ^ ’" ld . mo ^ tolu f inon etolylimide (Abstr., 1901, i, 376) has the 

“ d is regard£d as 

u C r H »' NH,c o H sMe<^>C 6 H 3 Me. 

yellow no nil ^ r0 me hliv 1 alcohol or dilute acetone in brownish, orange- 
5 ° ffneedks ” Plates, m.p. 173°. The hydrochloric, C S1 H 20 OH 2 ,HC1, 
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forms red rhombobedn, with a greenish, metallic reflex. The pl a n ■ 
chloride, 2C ai H 20 ON 2 ,H 2 PtCl e , has a yellowish-red colour, The s utnhT 
C 21 H 20 ON 2 ,H ! SO 4 , crystallises from alcohol in deep, red compact cufc^ 
The picrate, C 2! H a3 0 9 N 5 , forms golden-yellow, microscopic needles 
m. p. 227°. The base yields a phenylcarbimide derivative, '' 

C 21 dI. a ON 2 ,C.H 5 ON, 

as colourless rosettes of needles, in. p. 188° (decomp.). 

Attempts to acetylate, methylate, and form an oxime gave n6oaiire 
results. When reduced, the base yields p-toluidine. J./s 

Preparation of 5 : 5-Dialkylbarbituric Acids. Alfkd Eisaotv 
(D.R.-P. 225457). — The action of oxalyl chloride on dialkylmalon 
amides affords 78 — 80% of the theoretical yield of the respective 
dialkylbarbituric acid. 

Equal weights are heated together on the water-bath durin» several 
hours, water is added, and the product collected. F. JJ, G. M 


Condensation Products of Alloxan. Otto Kudlisg (Sir 
1910, 43, 2406—2417. Compare Abstr., 1905, i, 944; 1908, i, 571 ' 
Kiihling and Schneider, ibid., 1909, i, 424).— Alloxan condenses with 
ethyl benzoylacetate or the corresponding methyl ester in the presence 
of a mixture of water and alcohol, saturated at -6° to -8° with 
hydrogen chloride, yielding carbethoxy- or carbomethoxy-phenacyl- 
dialuric acid. These compounds resemble the pheoacyldialuric acids 
as regards their behaviour towards dilute acids or acetic anhydride, 
but are readily decomposed iuto their components when boiled with 
water, mixed with sodium carbonate solution at the ordinary tempera- 
ture, or treated with the usual reagents for ketones. The acetyl 
derivatives, are more stable, and react with sodium carbonate solution, 
yielding compounds which are regarded as carbethoxy(iuethoxy)- 
phenacylbarbituric acids. 

Carbethoxy phenuci/ldialuric acid, 

C0 2 Et'CIID?,'C(OII)<J';^™>CO, 

crystallises from alcohol in rhombic prisms, m. p. 207—208° (decomp.) 
after turning red at 180°. When boiled for several hours with 12% 
hydrochloric acid, it yields phenacyldialuric acid. The acetyl derivative, 

COgEt’CHBz’C^AcJ^QQ.^^^CO, crystallises in long plates, melts 


at 167 — 168°, then solidifies, and melts again at 235—236°. Carkthoxy- 
pkenacylbarbituric acid, CO 2 Et , CHBz*CH < s^QQ,^^/ > 0O, crystallises 

from alcohol in prisms, m. p. 239 — 240°, and is also formed when the 
acetyl derivative is heated* at 180 — 100°. It yields a sodium salt, 
C 15 H 13 0 6 N 2 N a , in the form of prismatic needles, and reacts with 
benzenediazonium chloride solution, yielding alloxanphenyl hydra* 
JV'ith phenylhydrazine in acetic acid solution, the barbituric aci 
yields a yellow, amorphous precipitate, and yellowish-red crystals o & 
compound, C 21 II 18 ON 4 , m. p. 174—175°, which is probably a kelo* 

• . , o 0 

amlinodipkenyltetrahydrotriazine, CPh<%^. 
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Q a rhmthoxyph*nacyldialuric acid, 

CO a Me-CHBz-C(OH)<CO;NH >COj 
form* colourless prisms, m. p. 221“ (decomp.). The acetyl derivative, 
C v *u°& a S :4°T„r^’ me ', tS at , 1 , 58 “ resolidifi ^ and again 

melts at 211 -42 - Oarbomethoxyphenacylbarbituric acid Q HON 

forms colourless needles, m. p. 246—247° (decomp.). 'j j §_ 2 ’ 

Compounds of Piperazine with Phenols. H. Stevihnow ( 

Soc. chi.,, 1910, N, 7, 922—926). Schmidt and CCnnE 
shown that piperazme forms additi re compounds with phenol and with 
qumol (Absfcr., 1892, -10), and the author has extended this observation 
to other phenols, and finds that 1 mol. of piperazine combines with 
2 rook of a monohydric phenol or with 1 mol. of a dihvdric phenol 
In all eases the two substances were allowed to react in alcohol 
The following substances were prepared: Dio-creeolpiperazine, 
p. 51-52° (approx ), pale yellow crystals. Aicarmcrolpimrazine. 
in. p. So —86° (approx.), colourless needles. Dithymolpipemzine m. p! 
88°, brilliant, colourless needles. dJi-fi-naphtholpnperazine, m. p. 110° 
(approx,), greyish-white crystals. Cateckolpiperazine, bright brown 
needles. Digmiacolpiperazine, m. p. 98° (approx.), brilliant colourless 
lamella’. The piperazine m these compounds behaves as e, diacidic 
base, and can be titrated directly with lY/lO-sulphuric acid usin« 
helianthiiwl as indicator. T A H 6 

Action of Sulphuric and Hydrochloric Acids on enduBiaazo- 
derivatives. I. Henri Duval {dull. Soc. chim., 1910 fivl 7 
915-922). -It is shown that under the action of sulphuric or hydro’ 
chloric acid, the em/obisazo-compounds behave like azodiazo-compounds 
one aio-group being replaced by a hydroxyl group, which in the case 
of hydrochloric acid is then replaced .by chlorine, whilst the second 

MM? iuoT 4 ' «T“ C f ° f this reaction ha ™ been given already 
(Abstr, 1907, i, 663) and are now repeated with experimental details 
The author suggests that the substances now called indazoles should be 

named atinSes” 110168 ’ ^ ^ ^ present isoazin doles should be 

When 4 : 4 -diacetylbisazodiphenylmethane [4 : 6'-diacetvlnhenvl- 
benzisomdazole] (Abstr., 1908, i, 706) is heated with a 53% solution of 
sulphunc acid at 100-105°, it is converted in the course of a few 
minutes into 2 -bydroxy-4 : 6Adiacety 1-3-phenyl benzijoindazole, 


HO.c,H,A,. CH <-— »>», 


r C 1 ,'“ , , , autho , r ’ a new nomenclature would be “ 2'-hydroxy- 
Me 1 £ P ? e 7 , mdaZ ? le -” lt melts at 235 °- forms bright yellow 

— '■ — 

De, ' i '' ! * tl z eB fr0ln l—»Dlaminodipl»nyI- ■ 

2333— 2337-1 r „ . Bor8 ° hb a &d G. A. Kienitz ( Ber„ 1910,43, 

oy tne usuai Skraup synthesis. It 
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forms a limpid, brown oil, which solidifies slowly, and can be 

as colourless needles, m. p. 160°. vrr.wn \ 

i : i'.Dihvdrazinodiphemjlmethane, CH 2 (C { H 4 'i< a. rlii 2 ) 2 , prepared by 
diaz'otisine /8-diaminodiphenylmethane and reducing the diazo-com. 
nonnd by Fischer’s method, crystallises from benzene in colourless 
elates m. p. 71—72°, but turns brown in the course of a few hours 
when exposed to the air. The hydrochloride forms a white, crystalline 
powder and is somewhat more stable. The dibenzylidme derivative, 
r.TT in Vr -NH-N'.CHPh),, crystallises from glacial acetic acid in golden, 
vellow plates, m. p. 193-194°. Tbe condensation product with 
dextrose! CH 2 (C a H 4 'NH-N:CH-[CH-OH] 4 -CH 2 -OH) 2 , is a dark yellow, 
crystalline powder, m. p. 122-123° (decomp.).^ ^ 

jj H dnet with cyc/ohexauone 

/\ /\ __ /\u realiil y loses ammonia 

Hf I, , ) wH 2 j II |“ when warmed with glacial 

acetic acid (Abstr., 1808, 
i, 365), and yields p-di- 
aj3 - telmmetkylenmidyl 
methane (bistelrahydn curb- 
azolylmelham, formula 
I.), which separates from 
dilute acetone in yellow 
crystals, m. p. 265°. From 



NH H 


Ui y ouaio, UI. p, null . aiuiu. 

evelo pentanone, v .di-a^lrimethjlene«Mylmetham (formula 11) is 
formed in a similar manner it separates from dilute acetic acid 

in a yellow powder, m. p. 262 . 

Suberonc yields ^dipentamtlhyleneindolylmethane, 

^CHo'CH, — m — /X -CH. 2 -/\ — t,-CH,-CII s - 


J-ch^ch; 

NH 




J. J. S, 


NII 

which does not melt at 300°. 

<4vnthesis of the Safranines. W. 0. Saposhnikoff (/. *<«■ 
Phi Chem. Hoe., 1910, 42, 505-512. Compare Barbier and Suef, 
Ahstr 1905 i 840 ).— The author disagrees with the ordinary 

fecepted l ew of the formation of the safranines and 

that the first products of the reaction are indammes which the 

that the first product in the forma ion of the react. 

quinonedichlorodi-imide (or a similar ccmpound), winch U 

with the amioes. The tertiary amines only fo m these ^ 

products when they have the property o y equally 

’ radicles. The secondary and primary amine anll ^libromo- 

al though some primary amines, such “ tnbro cases an 

toluidino, do not react at all or with ddM* “ and M the 
* excess of the amine is favourable to a , g °^ u ^ ber ’ c f molecule* 
molecular weight of the amuse increase , 
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of the amine that combine with one of the p-benzoquinonediehloro- 
di-Iraide decreses. Polyamines, particularly m-diamines, react readily 
with p-benzoqumonedichlorodi-imide. If « a mixed secondary and 
? amlne ’ a meth ^ S rou P 19 introduced in an ortho-position to the 
10-group, the compound so formed reads „„„ 


primary v* 8-“F “ ■■.•uuuucea in an ortho-position to the 

primary ammo-group, the compound so formed reacts very readily with 
p-benz'jquinonedichlorodi-tmide. Thus 4-phenyltolylene-2 : 4-diamine 
readily with the qmnone, forming the leuco-eompound of 
aunne, which passes readily into indamine and then by loss of the 


reacts reauu. -*.u ““4““™™, lorming the leuco-compound of 
,e, which passes readily into indamine and then by loss of the 
heavier amino-grouo can ho 


indamine 


N 


! ““““ Ltl0n 0 y Josg 0 j 

heavier ammo-group can be converted 
into the azone (annexed formula), which 

/\/\/\ Me t, ‘ if f T“ ula P ro P osed for safranine. 

' Choi Ita advantages over the formula hitherto 
115 V VX/ * accepted are discussed. Thus it readily 

N explains why only one amino-group 

p h re f ts w , hen safranine is diazotised ; also. 

Why only a monoacetyl derivative is 

. . ... T t ? m , ed and 9 » forth. This method of 

obtaining safranines is claimed to be far better than any method 
hitherto described. ^ 7 K 

Synthesis of the Simplest Safranine : 3 : 6 Diamino 5-phen- 
azonium Chloride. W. G. Saposhnikom and N. K. Obloff (/. n m , 
thys.Ckm. Sac. 1910, 42, 512- -522. Compare preceding abstract).— 
3 : t>-I)vmino-5-phmyl-%mtthylpheiiazonium chloride was prepared bv 
heating a mixture of gpbenzoquinonedichlorodi-imide 11 mol 1 and 
4-phenyltolylene-2 ; 4-diamine (2 mole.) in alcoholic solution on a 

water-bath tor fifteen to twenty minutes. The yield is 86-7 93-90/ 0 f 

the theoretical. The substance forms bright yellow crystals soluble in 
eoncentra ed sulphuric acid with an emerald-green colour, turning 
noet and red on dilution. The base is precipitated by alkalf 
h, iox,des but not by alkali carbonates, and is readily siduble in 
water. Ibe nitrate and chromate, (C,„II -N 1 Or 0 , 

vw^trsa in 

"v /N yellowish-green, and from glacial acetic acid in 
brick-red, crystals, of which the chromate was 
JNH. P re P ared -_ By eliminating one amino-group by 


I 


means of the diazo reaction, monomethyiapo- 
sat ranine (annexed formula) is obtained (compare 
Ph Cl Kehrmann and Wetter, Abstr., 1898, i, 437). 

It forms a chromate, (C,.H,,.N.’l„Cr.O ’ 

amino crounTf tlle amin< ?‘! rou P from metbyJ (I/ »saframne, or both 
fonaT DkzlTr 9 0r,g r‘ saf,anine ’ phenotoluophenazonium is 

‘ t v 29 a 22 u s I >5)2Cr 2 U-, %vas analysed. Z. K. 


Diamino e 5 3 phLvfo“ ne th Y lth ? Naphthalene Nucleus (3:6- 
N. N. Obloff fj pf ' 2 P \ ^ naphthaphenazonium Chloride). 

(wrfhT ir- So \ 19 ! 0 ’ 42 ’ 522 - 53 °- omtJi 

“'bum chloride prenareH f mmtn0 ‘ 5 -P /un V l - 2 - methylnaphlhaphem- 
4-phenyItolyIene 2 i • r01 ? na phihaquinouedichlorodi-imide and 
•Wls, (C II i° r “ ,S yoUo^h-green crystals; the 

1 -» U i» N .)»CrA, ‘ 9 described. By eliminating one amino- 
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\ 


NH, 


a \/% N . 


/\ • 

Ph Cl 


tb 


group, the monoammo-compound\ai!nexed formula) 13 obtained, of 

the chromate, (C J3 H, 8 N 8 ) 2 Cr s O f , was analysed 
the acetyl derivative forms green CTy8 y 

,N, /\ On removing the amino-group, the chromo?.' 
\v \/ \Me 5 pkenyl-2-mlhylmphtfiaphtna2onitKn,h 0 \ll 
' ' 1 asthe/erricWorid«, C 83 H, f NjCl t Fo, in, n 0* 

is obtained. The latter is converted ' 
ammoniacal -solution, into the am 1, 1 
compound. The diazotised naphthasatr lm K 
gives a blue dye with n 

ckromate, (C 33 n 24 0N 6 ) 2 Cr 2 0., of which was analysed. y K 

Furoxans. IV. Action of Amines on DibenEoylfuroxaj 
Heinrich Wieeand and Erwin Gmrlin (Annalen, 1910 vj. 
297—307. Compare Abstr., 1901, i, 609, 610).— The authors’’ ream 
work (foe. eft.) has shown that the furoxan ring is very easily ruptured 
by ammonia or aminos, amidoximes being produced, thus • 

•c— cn^o RV ">-c fi-MHR 

N-oif-^ 0 ' ^ NOH ft'OH ' 

Under suitable conditions the amidoxime may experience 1 ™ 
closure, with the production of isooxazole derivatives. These resulta 
are utilised to show that Boeseken's bonzoyl-p-bromoanilinoluraaii 
(this voh, i, 643), obtained by warming diphenyldiuitrosaeyl (dj. 
benzoylfuroxan) with ethereal p-bromoaniline, is not a furazan, but s 
nitrosoisooxazole derivative. Using ethereal aniline (2 mok), the 
authors obtain, after the removal of the precipitated benzanilide and 
evaporation of the solvent, an orange-coloured syrup of the nnstabls 
amlino-oxime, OH'N'.CBz'C(iN-OH) , NHPh, which is converted by 
warm acetic acid into i-nilroso-Aanilino-5-plunylkoo.msiile, 
CPhiC(NO) v 


' 0 - 


-N : 


>C-NHPh ; 


which rapidly changes to 


this crystallises in brownish-red needles, and is reduced in alcoholic 
solution by zinc dust and acetic acid to h-amino-3-anilino-5-pien}li» 
oxazole , m. p. 147° (decomp.). An acetic acid solution of the latter is 
converted by sodium nitrite at 0° into an unstable, red nitrosoamint, 
^Ph.O(NH 2 ) >c<NphN ^ 

0 N 

3 : 4 - gem -triazoloisQOvazole (3 2 i-phenylazimino-b-phenylisooxazok), 
CPhiC-N 
C-NPlr ’ 

m. p. 161° (decomp.), which crystallises in yellow leaflets, 
magenta coloration with phenol and sulphuric acid, and T 
dark green coloration with sulphuric acid alone. 

When warmed with alcohol or acetic acid, the brownish-red nitroso- 
anilinophenylwooxazole is converted into the isomeric, colonies 

azoxime, 3 - benzoyl-5 -aniline -1 : 2 : 4-oxadiazole, jj 

(as stated by Boeseken), the formation of which is explained^ by tb« 

CBz— ■ 

intermediate production of the furazan ring, ' 
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fhich than undergoes a partial Beckmann transformation (Boeseken, 

"iffith Alex. Roseeu.] -Results similar to the preceding are 
trained when dibenzoylfuroxan is decomposed by p-anisidine. 
. (iVo-e d-p-'ini«'<>«o-5 ptimyhsaoxazole, decomp. 123° crystallises 
, glistening, black needles, forms dark rod solutions, is converted by 
oiling alcohol mainly into the isomeric azoximc, and is reduced by 
in; and acetic acid to i-a^no-d.p-anisidino-5-phmiflmoxaioU m p 
5r. Thi- base h acetic acid - is converted by sodium nitrite into 
h n i>U) ‘jxio/l-o : 4-gem-triazoloisoo.mzole, 

1 A .CPh:C N 

0 < 'N=iC-N(C 6 ir ) -OM e )> N ’ 
imp. 141°, which crystallises in golden-yellow leaflets, 
ontrary to Bdeseken’s statement that dibenzoylfuroxan only reacts 
i prim try amines, the authors find that a vigorous reaction occurs 
i ethereal piperidine. n g 


frazoles. XVII. Rearrangement of the Tautomeric Salts 
1 : 4-Dipheuyl-5-thionurazole and 1 : 4-Diphenyl-5-thiol- 
zole. 'SinxEY Nirdmncer and Salomon F. Acree (Amer. C/iem. 
1910, 44, 219— 251).— The slow rearrangement of tautomeric 
s and their final states of equilibrium have been investigated by 
ral authors, but the tautomeric salts of such acids have not 
efto been studied. In view of the importance of such work as a 
of the validity of Acree’s theory, an investigation has now been 
e of the salts of 1 : 4-diphenyl-5-tbionumole and 1 : 4-diphenyl-6- 

lurazole. ^ J 


has been shown by Busch and Holzmann (Abstr., 1901, i 234) 
JIarekirald’s thiosemicarbazides (Abstr,, 1893, i, 46) are struc 
1 isoiuerideg of the types NH 2 -NR-CS-NHR and 
NHR-NH-CS'NHR. 

he action of carbonyl chloride on /JSdiphenylthiosemicarbazide, a 
pound, to. p. 141., is obtained, which was regarded by Busch and 
smarm (loc. at,} as 5-thioI-l : 4 diphenylurazole 
/G(SH)-NPh 
NPh< >0 I . 

X C=N 

DdiMmHc, 1 ! 02 ’*’’ 3 r 2) ha - Stated that when this substance is 
> igoes transformation into a compound, m. p. 219 221° 

h he assumed to be 5-thion-l : 4-diphenylurazole, NPhc^'"? 1 ’ 1 * 

;ph i’S NH, . CO'NH 

1 v(0H):n ’ 0r a mixture of the two forms in equilibrium. 

tomltHf !°T7iio h - at thsse views are incorrect, and that 
Me of existing in t" / 1S ? ctualI y 5-thion-l : 4-diphenylurazole, 

*• 

>»ylara»rand 5-S^Ld- h Dd f azoet , hane on E thion- 1 : 4- 
d which differ from twl ' 1 P k fl lar ? o] °’ compounds are ob- 
it -xcviii P UC by the action of alk J' iodidea 

3 h 
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on the sodium salts of the urazoles. With diazomethane, 5-thion 

diphenylurazole yields a compound , C J 6 H 13 ON 3 S, m. p. 74.5 ^ 

and with diazoethane it furnishes an ester, C 16 H 15 ON,S~~ ' 

79 — 81°. By the action of diazomethane on 5-thiol-l : P* 

urazole, an ester, m. p. 129*5 — 130-5°, is produced, isomeric with ' 
obtained from the thionurazole. The thiolurazole and diazoethsn • 
an ester, m. p. 105-5 — 107*5°. e ^ e 

It has been found that 5-thion-l j 4-diphenyl urazole and 5 * 1 - 
1 : 4-diphonyl urazole yield sodium salts which are reconverted ' 
the respective urazoles on addition of hydrochloric acid. Both 
react with methyl iodide, and the reaction takes place about eighty r* S 
as rapidly with the salt of the thiolurazole as with that of the fh^ 
urazole. The methyl ester of the thionurazole is obtained as a r t 
viscous oil, which gradually becomes semi-solid. The methyl ester f 
the thiol compound is identical with that obtained by the action °f 
carbonyl chloride on /38-diphenyl-y-methylthiosemicarbazide. ' ° 

The sodium salts have been esterified quantitatively, and a methw 
has been devised for analysing mixtures of the salts or esters depend 
ing on tbe fact that, under certain conditions, the methyl ester 0 . 
5-thiol-l : 4-diphenylurazole is completely hydrolysed by alkali hd 
oxide in presence of chloroform, whilst that of the thiouurazolo i* but 
little affected by this treatment. 

The sodium salts of the two urazoles are mutually convertible ink 
one another by two apparently reversible unimolecular reaction? thi 
velocity of rearrangement of sodium 5-thion-l : 4-diphenylurazol 
being about nine times as groat as that of sodium 5-thiol-l : 4-dip}m| 
urazole. p; (j 

5-Hydroxy l :2 : 3-triazole. Theodor Curtius and Awch 
B ocKMUHL(Z»cr. } 1910, 43, 244 1 — 2446). — 5-IIydroxv-l :2: 3-triazole 
N — — N ’ 

( tH:c(OH)> OTI - 

was prepared by Curtius and Thompson (Abstr., 1907, i, 95) from 
diazoacetamide, and by Dimrotb and Aickelin (Abstr., 1907, i, 151'j 
from ethyl-1 -phenyl-5-triazolonecarboxy late. It has now been more 
closely studied (compare Dimroth, this vol., i, 5 IS). 5-Hydroxy- ; 
triazoie has ra. p. 129°; it is a monobasic acid,<and forms a eolourles 
crystalline potassium salt and a hydrazonium salt, C, 2 H 2 N 3 (Oh’.,If; 
crystallising in needles, m. p. 117°. An ammonium salt could not i 
prepared ; on evaporation to dryness with ammonia, a colourlea 
crystalline substance was obtained of the same composition as hydroxy 
triazole, m. p. about 95°. On the addition of bn mine water to at 
aqueous solution of 5-bydroxytriazole, it decomposes, the gas evolrs 
consisting of molecular proportions of nitrogen and carbon motioxidf 
Probably dibromoglycollic acid (Curtius and Welde, Abstr., 1 90 ", i 
449) is first formed, and decomposes into oxalic acid, which 
carbon monoxide. & E ^ 


Diazoacetylglycinehydrazide and 5-Hydroxy-l : 2 : 3 
1-aoetylhydrazide. Theodor Curtius and Ernst Welde (Ber. , 
43, 862 — 880).— Curtius and Thompson (Abstr., 1906, i, « 4, 
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1907, t. So) have shown that ethyl dmzoacetylglycine yields derivatives 
of a-triazolone-l-aeetic acid when treated with ammonia or alkali, and 
the pre^ut authors find that hydrazine nydrate reacts similarly with the 

ester. v 

IliatoMeti/lglymtehydmzide, N s :CH-CO-NH-CH 2 'CO-NII-NH nre 
oared by boiling hydrazine hydrate with ethyl diazoacetjMycine (for 
which an improved method of preparation is given) in alcoholic 
solution, crystallises in yellow, glistening leaflets, which darken at 120° 
•ukI decompose at 147 \ the benzylidene derivative 

N 2 :CH-CO-NII-CH 2 -CO-NH-N:CHPh, 

foims minute, almost colourless needles, in. p. ig9-io(}0° . 

Uoyropylidene derivative, N s ,:CII'C(>NH-CH,-Co'NH-N'CMe 

ervstallises in bright yellow, glistening leaflets, m. p. 178° (decomn f 
When treated with hydrogen chloride in alcoholic solution, the diazo- 
hviliazidc yields cldoroacelylglycinehydrazvle hydrochloride 

CH 2 CI-CO-NH-OII 2 -CO-NH-NH 2 ,HCI, 

a colourless powder, m. p. 168°; the benzylidene derivative of the base 
is a colourless powder, which does not melt at 300°. 

When a cold aqueous solution of diazoacetylglycinehvdrazide is 
treated with a trace of sulphuric acid, nitrogen is evolved, and the 
sohii" m with benziildehyde furnisiies hydroxyacetulalucuiebenzulidene- 
OH'Cir 2 'CO’NH-CH 2 -C(KNH -NiCHPbf crystalling in 
.'Wall, colourless needles, m. p. 143°. 

Ibjim'Muum 5-hydroxy-l : 2 '■ 3-lriazole-l-acelMmlraside 
CH-N=» J J ’ 

cwX)> H2 ' C0 ' NH ‘ NH *- 

is fornied as a by-product in the preparation of diazoacetylglycine- 
hydrazide, and is obtained in larger yield by beating ethyl diazoacetvl- 
glycine in more concentrated solution with a greater excess of 
hjdiazme Lydiate; it forms pale red, feathery crystals, m n 175° 

J-lfylnry-l :2 : Uriazoh - 1 -acelylhydrazide, G,H-0„X,,H,0 prepared 
™ the potassmm or silver salt, crystallises in ‘colours, 

powder’ P u i 7 ,°M l ai ?rr p,C ' the hdrocklonde, a colourless 
t • p. 1<4 (decomp.), the benzylidene derivative 

m n i own C 2 HiNT M(OH)'C H 2 *CO-NH*^:OHPh, 

were prepared 0BlP ' ’ “ d the iS0 P rp M lidene derivative, m. p. 155-160°, 

1 J. C. C. 

'J'lloi a AS 0 c! etjigly0yIglyCinehydraZide - Theodor Curtius and 
'^i^LIrhn 1910 ’^ 24 ^ 2457).— Curtius and Wald. 

h.'J'^iii hydrate ti e M It' fi °7 I an* 

with a further amount of tL ' dla ““etylgljcinehydrazide, which 
to the hdmonium SS1 1 , „ f h / dr “ IBe h I drate undergoes rearrangement 
*°* shown that ethvl r ° 5 h J drox J trlaz o | e-l-acetylhydrazide. It is 
f'Jtmhyi-mzide T1 1 la zoafetyi ig!ycy glycine forms diazoacelyhjlycyl- 
^d uleo of “ n acid the properties of a true diazo-compound 

vou \- CVI1I ■ ydrazllle ’ Iterates nitrogen with dilute mineral 
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acids, and forms a crystalline compound with benzaldehyde. When 
boiled in aqueous solution, hydroxyacetylglycylglyciwhydrazide , 
OH-CH 2 -CO-SH-OH 2 -CO-Nn-CH,-CO-NH-NH„ 
is formed. Prolonged boiling of the hydrazide with hydrazine hydrate 
converts it into a yellow oil, the kydrazonium. salt of 5-hydroxtjirim^ 
l-acelylglycinehydrazide, the benzylidene derivative of which was obtained 
crystalline. The triazole derivative is more readily obtained on 
warming the hydrazide with dilute alcoholic potassium hydroxide, when 
the potassium salt is obtained as a colourless, very hygroscopic 
substance. The benzylidene derivative of the triaaole,^as also that of 
the 5 -hydroxytriazole-l-acethydrazide of Curtius and Welde (foe. dt.[ 
combines with yi-toluenediazonium sulphate, forming red- and orange- 
hued azo-dyes respectively. 

Dmzoacetylghjcylglyeinehydraziie , 

«r it mr r<r \ . t 


NjlOH-COUH-CH, 


•CO-NH-CH./CO-NH-NH,, 


crystallises in lustrous, yellow needles, aggregated in rosettes, m. p. 1C7 3 
(decomp.). Dimoacelylglycylglyeimbenzylidenehydrazide is a yellow, 
amorphous powder, m. p. 180—181° (decomp.). 

Hydroxyacetylglycylglycinehydrazide is a colourless, very soluble 
powder, which blackens at 230°, decomp. 240°. llydroxyactiylyhpjl 
glycinebenzylidenehydrazide forms short, colourless plates, decomp, 
240“ 


:4tr. 

AcetdhydroxyacetylglycylglycineJiydmztde, 

OAc'CH.'CO'NH-CIL-CO-NH-C 


OAc'CH/cO-NH : CII 2 -CO-NH-CH 2 'CO-NH-N]I 2 , 

is a colourless, microcrystallino powder, decomp. 180°. 

5-lJydroxylriazole - 1 ■ acetyl g! ycinehydrazide* 

N— =N CH 0 - NH . CHC0 , NH , NH 

cH:c(0Hr . 

the hydrazonium salt is a colourless oil, soluble jn water with a strongly 
alkaline reaction ; the potassium salt is a colourless, crystalline mass. 

fj-Hydroxytriazole-l-acetylglycinebenzylultnehydrazide is a pal# 
brown, amorphous powder, m. p. 180° (decomp.). It condenses with 
y-tolue nediazonium sulphate in dilute sodium hydroxide solution, form- 
ing i.tolwTMZO-5 hydroxylriazoleA-acetylglycmebenzylidenehydmidt, 

which crystallises in small, reddish-brown needles, in. p. 151 '5°. 

i-Tolueneazo-5-hydroxytriazole-\-acttylbmzylidenehydrazide forms an 

orange powder, m. p. 149'5° (decomp.). 

Transformation of Diazo-hydrazides into Monohalogen 
Hydrazides and Azoimides. Theodor Curtius and Thojas 
Calian (Ber., 1910, 43, 24&7-2467).-By the action of gaseous 
hydrogen chloride on diazoac'etylglycinebydrozide, Curtius and Weld* 
(this vol., i, 786) obtained chloroacetylglycinehydrazide hydrochloride. 
The action of hydrogen bromide and hydrogen iodide has now been 
studied in a similar manner. The iodine derivative could not » 
obtained pure, but it condenses with benzaldehyde to form « dmatyl- 
glycinebenzylideneh y dr azide, CH 2 I * CO* N H • CH 2 • CCHs H ’ y * , 

other compounds are also formed together with the iodo-deriva w 
one, formed in small quantity only, has a high melting P° 1E j , ■ 
probably the symmetrical secondary hydrazide of lodosmcty g V 
The other, C 6 H 12 O s N,T, crystallises from alcohol m needles ; when bo 
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with water an ethyl group disappears, and it is supposed that the original 
compound contains an ethyl group in the hydrazine residue. 

When treated with a concentrated aqueous solution of sodium 
nitrite, the halogen acetylglycinehydrazides aie converted into halogen 
acetyV'yeineazoimides. These melt and decompose explosively at 
higher temperatures ; they form anilides with aniline, and boiling with 
alcohol converts them into urethanes. 

By the action of hydrogen chloride on diazoacetykdycylglycine- 
hvdraziile, a colourless powder, m. p. 172—174°, was obtained, which 
did not correspond m composition with chloroacetylslveyMvcine- 
hydrazide hydrochloride. ° 

Chlomcelyklyciruazoimvh, CH 2 Cl-CON H-CH 2 -CON 3 . crystallises 
from other in well-formed, colourless, lustrous plates. The aqueous 
solution when heated desposits a colourless, insoluble powder m n 
184-1 ,< 5 °. 

ChloroacetylglycintanUidi) forms cenlimetrc-long, colourless needles 

hi. p, 170—171°. 

CUomeetylaminomelhijluret/iane, OTI,C1-CO'NII-CH 2 -NH'CO F.t 

crystallises in beautiful plates of silky lustre, m. p. 149—150°. 2 ’ 

gromoiuxtylglycimliydraiide hydrobromidt , prepared by the action 
of hydrogen bromide on. diazoacetylglycinehydrazide in alcoholic 
solution, is a heavy, crystalline powder, deliquescent in the air decomD 
115 °. v ‘ 

gmoxmcelylyhje'mebenzylidimehydradde is a colourless, amorphous 
jpowiler, m. p. 187— 190° (decomp.). 1 

Bromoucetylglt/cineazoimide crystallises from ether in colourless 
lilky, lustrous plates. It melts and explodes when heated on a 
smtula. 


bundles of intergrown, 


Bromoacettilyli/cineanilide cry s tal I i ses 
•wall ueedles, in. p. 1»>1 — 16*2°. 

Jlnmoacdijlaminomethylureihane separates from alcohol in colourless 

plates, m. p. 154—155°. 

lodoacttylj/Iycinebenzylideni/ii/drazide was obtained as an almost 
olourless, amorphous ponder, in. p. 177 179 =, 

himxtyhjhjcinmzomuk foims colourless platelets, which melt and 
xplode. m 

/Odd, celyhminmethyhrethmie crystallises in well-formed, colourless 
dates, ui. p, ]/l° (decomp.). 

IjdoimtyyyciiK-^iylkydTazide (?) was obtained in colourless, micro- 
1 ^ l 4 '-~148°. When lioiled with water a residue, 
le p .w ,’ 04 ( d «' 0 “P-)i remained, which with benzaldehyde formed 
V , ; , , nbe< Iodoace hd T| ^ycinehenzylidenehydrazide. 

«H 2 I.C0.NH-CH 2 -00-NH, prepared by 
iclitLinr /J h °* en lod,deoa diazoacetylglycineamide, crystallises 
t n toning, colourless needles and plates, m. p. 173 — 175 “ 3 

E. F. A, 

HydMzidicarhoxylhydrazide. Egbert Stolle [and, in part, 

™pareCurtius ' Keauch ] ( Blsr - 191 °. 43, 2168-2470 

■On prolong R T He f ld T eich ’ Ab ° tr “ 1895 > ! > 12 i 1896, i, 143). 

I a d boiling of ethyl hydrazidicarboxylate with hydrazine 

3 i 2 
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hydrate in alcoholic solution, the hydrazine salt of liydrazidtcarboj;). 
amide separates out. The mother liquors, when shaken wfo 
benzaldehyde, yield di benzylideine^drazidi^^aydraztde, 
CHPhiN'HH-CO’NH-NH-CO'NHjN.CHPh, 

crystallising +H,0 in slender plates, m.p. 229°. 

Bydrazidiearbcrxylhydraade hydrochloride, prepared from the benzyl- 
idene compound by heating with hot hydrochloric acid, crystallises i n 
small, glistening prisms, decomp. 203°. The condensation prod K t with 
anisaidehyde has m. p. 218°, that with Eal.cylaldehyde has in. p, 238’ 
On heating ethylhydrazidicarboxylate with hydrazine hydrate at Jip 
and evaporating to dryness in a vacuum, hydrazidiccirboxylhybinvl^ 
NH/NH-CO-NH-NH-CO-NH-NH.,, is obtained in monoelinic prisms 
in p 196°. It reduces ammoniacal silver nitrate in the ro’d, and 
Fehling's solution when warmed. The sulphate ( + H 2 0) crystallises in 
strongly refractive prisms, in. p. 210° (decomp.). 

Hydrazidicarboxylazoimide has m. p. 146, and detonates very 
violently. With aniline in ethereal solution it forms hyinm- 

dicarboxylanilide. . 

Hydrazidicarboxylethylamide crystallises in plates, m p. 2o5'. 
Hydrazsidicarboxylphenylhydrazide has m. p. 213 (decomp,) 

K. F. A, 

Stereomeric Azobenzenes. Catherine V. Gortner and Hess 
aJTgS (/. rimer. Chen, Soc . , 1910 32 1294-1296).- 
Although it is evident from the structural formula of azobenzene! 
that it "should be capable of existence in syn- and rmM-moclifications, 
only one form has hitherto been described. 

On heating azoxy benzene with iron filings, a distillate obtamtd 
which consisted of a red liquid containing a crystalline substance. On 
removing the red liquid by means of light . petroleum, m which > u 
readily soluble, a substance, m. p. 237’ (coyr.), was left m the km t 
light grey needles, representing about l%of the azoxybenzene im . 
This substance was not further investigated. n . -i 

The deep red solution was washed with cold dilute hydrochloric id 
and afterwards with water, and was filtered and left to evaporate, h 
several cases, only ordinary azobenzene, m. p. 68 . ^"““8 !" 
prisms, was obtained, but, in other cases, a deep red ’ i,! 

which furnished a stereoisomeride, m. p. 25“ (corn), 
stellate groups of needles. From a mixture o the two “ 
that melting at 68° may be removed by crystallisation, the 

Eg a. -I.- «*»• “» 

syn- azobenzene. It has been converted into the form ^ y 
but the reverse change has not been effected. 

Chromoisotneriani and Ho ™ ochr °“° i80 jS erl o5p^°2516).-- 
phenols. Arthur Hantzsch {her., 1910, ‘ ^ (M i. 

Anhydrous a-azophenol is green ; /3_azop ^ c h r omoisomerhH 
■Utter and Benz, Abstr., 1907, i, 566). These “N h ica U,! 
„i. p. 216-218“ (decomp., corr.), are very V L is w l, 

chemical properties, like the cbromoisomeric ni roan 1 ^ ^ 
i 475). The chromoisomeric a- and /3-azopheno 
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j;,.ni: i k' (yellow, red, and green) alkali salts, which, however, show 
the sima absorption spectra in solution. Also, a- and ,3-azophenols 
them-elves in solution exhibit the same molecular extinction and 
the same absorption spectra (the orange tinge of jS-azophenol in 
ether, described by Willstatter, is due to the presence of a little 
iihenvlhydrazine). Consequently, the azophenols, and also their salts 
fonn'hoiuochromoisomendes in solution. This behaviour, examples of 
, ,-hirli have hitherto been furnished only by stereoisomerides, is further 
evidence of the syn- and anti - configurations of the a ■ and ,3-azophenols 
suggested by Willstatter. py g 

The Nitration of Diazonium Compounds. Farbwerke vorm 
MtiiTEE, Lotus.* Broking (D.R.-P. 224387).— The nitration of 
diazonium salts frequently yields nitrophenolic compounds, but if the 
diazotisation is effected in somewhat concentrated sulphuric acid and 
the solution (or suspension) subsequently treated with nitric acid, or a 
nitrating mixture, the corresponding nitrated diazonium salts are' pro- 
duced u-Niiphthylamine-5-suiphonic acid (23 parts) was dissolved in 
concentrated sulphuric acid (200 parts) and treated with nitrosyl- 
suljdiuric acid (13 parts), dissolved in 50 parts of concentrated sulphuric 

acid, the mixture stirred, and the temperature maintained at 10 20° 

during several hours ; it was then treated with potassium nitrate 
(11 parts), when the partly separated diazonium compound redissolved, 
and, on careful dilution, the nitrated product slowly separated in 
orange-yellow crystals. j? jp q jj 


The Changes Produced by Urea in the Internal Friction 
and Electrical Conductivity of Protein Solutions. G. Moruzzi 
\lhixhm. Zeitsch., 1910, 2S, 97 — 105). — The addition of urea to a 
protein solution in small concentration at first produces a decrease of 
conductivity, for as a non electrolyte, it lessens the movements of ions. 
Later, or in the case of greater concentrations within a few minutes, 
conductivity, rises owing to the formation of ammonia. Ammonia can 
also lie detected by Nessler’s reagent. Ammonium cyanate acts in 
tbe same way Protein acts in this way in virtue of its being a 
pseudo-base. Lrea is believed to owe its haemolytic power, and its 
capacity to unite with complement, to the liberation of ammoDia 
hi fluids which contain protein. W D H 


Action of Alkalia on Protein. III. Albrecht Kossel and 
its ,L, ■ A physio1 Chm -’ 1910 < 68 ’ 165—169. Compare 
hvdrovidfl 90 )\'’ p 12) - _Gelatin was di ge s ted with OSiF-sodium 
a Ut ’ 10n f ° r SeTOa t0 niBete en days, then precipitated with 
mo add containing a little sodium chloride (precipitate 1), and the 
rteti li n e , d W /V odiu “ chloride (precipitate 2). To remove 
ibo-nhnhm r 0nde . fr t m the !iltr,ite ’ tllIS was precipitated with 
barium liviw/™ ’ the r8s dting precipitate decomposed with 
Wei's siUm ld f’ rt tte pepfcoce derivatives precipitated by 
•liter removal ”‘ t ™‘ e ~ ban " m hydroxide method (precipitate 3), and, 
pbosphotimvrtro 'T “ ltrate > tlle filtrate was precipitated with 
P g tic acid, the latter removed, and the filtrate precipitated 
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with sodium bismuth iodide solution (precipitate 4). The precipit wt| 
were removed Prom each of the four precipitates by making u , e Q , 
acetone solutions, and then the precipitates were hydrolysed with 33 
per cent, sulphuric acid. The precipitates before hydrolysis gaV9 
glycine, di-ornithine, and f-valine. After acid hydrolysis, cfi-histidine, 
di-arginine, d-lysine, and proline were isolated. The action of alkalis on 
gelatin is thus similar to its action on clupein. Certain groups of the 
protein molecule are sensitive to racemisation so long as they are not 
united as “intraprotein.” When the gelatin which has been partly 
racemised by alkali is subjected to acid hydrolysis, certain group, 
are racemised and others remain in the active form. The ornithine 
group especially appears to be readily racemised. J. J p § 

The Amino-acids Obtainable by the Total Hydrolysis 0 f 
Proteins. Emil Abdkrhaldes (Zeiisch. physiol. Chm., 1910, 68, 

477 4S8). A general account of the methods adopted and results 

obtained by the author and others is given. The paper also contains 
some new details of analytical results, and replies to criticisms. 

W. D. H. 


The Behaviour of Commercial Egg-albumin to Hydriodic 
Acid. TiiEonon Weyl (Zeitsch. physiol Chein., 1910,68, '236-242), 
—The name iodalbose is given to the product obtained by the action 
of hydriodic acid on egg-albumin ; the iodine is firmly held, and the 
passage of ammonia through an alcoholic solution oi lodalbose still 
leaves an iodine containing residue which differs from iodalbose mainly 
in containing le-s carbon; it is termed apo iodalbose. By treatment 
with ziuc au iodine-free substance, redalbose, is obtained, which 
resembles ’the original egg-albumin closely in composition. Elementary 
analyses are given throughout. w - u - H ' 


The Union of Iodine in Iodothyreoglobulin. Anou Osivaid 
(Arch. exp. Path. Pharm., 1910, 63, 263-269. Compare Ate, 
1909 i 123).- -All hydrolytic agencies (boiling with acids or alkalis, 
action of the enzymes trypsin, erepsin, autolasc) split off iodine from 
iodothyreoglobulin in an ionised condition as soon as the protein 
molecule is broken up into its final cleavage products. A part of th 
molecule is easily decomposed in this way, and readily yields 1 up ih 
iodine ; another part is more resistant. vv ' v - u ' 

Hordein and Bynin. A Contribution to our Knowledge of 
the Alcoholic Extracts of Barley and Malt Albumin. it 
Kraft (Zeitsch. yes. Bramcesen, 1910, 33, 193—195. Con p - l 
1907 i 666 ; 1908, i, 69).— An account of experiments 
extraction and reactions of hordein and bynin as obtained from m 

a Methods of analysis, by hydrolysis and estimation of the ^ com P^ 
tion products, are described, and the results £ 

obUined by Osborne and other workers, 6 t difficulty of 

found to resemble each other very closely, but the gre fj[? 

obtaining them pure rendered the interpretati ^ ^ j[. 

difficult. 
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Thrombin, Antithrombin, and Prothrombin. William H 
Howell (Amer. J. Physiol., 1910, 28, 453— 473).— Thrombin was 
prepared by extracting washed fibrin with 8% sodium chloride solution 
and then precipitating coagulable protein with chloroform. It is soluble 
in water, is not coagulated by boiling in neutral solutions, it gives the 
majority of the protein colour tests, and contains no phosphorus 
or sulphur. When allowed to remain in solution, especially at a high 
temperature, it gradually loses its power of coagulating fibrinogen. 
If putrefaction occurs, its coagulating power is at first increased and 
then lost. Saline solutions may be boiled without losing completely 
their coagulating power ; dialysed solutions are more rapidly and 
completely destroyed by high temperatures. It keeps indefinitely 
wlnn dried. Increasing amounts of thrombin give increasing amounts 
of fibrin, although in decreasing proportion. The weight of fibrin 
produced by a given submaxiraal amount of thrombin is not affected 
by the time during which the thrombin is allowed to act. 

The conclusion drawn is that thrombin is probably not an enzyme. 
One pari of thrombin can convert at least two hundred and fifteen 
times its weight of fibrinogen into fibrin. In the non-coagulablo 
“peptone plasma” of the dog, it is antithrombin which prevents 

the action of thrombin. This anti-substance is destroyed at 75 80° 

but not at 60°. Dilution with wafer causes spontaneous coagu- 
lation in “ peptone plasma " ; dilution with normal saline solution has 
no such effect. Prothrombin can bo converted into thrombin in 
solutions free from calcium salts. One experiment is recorded of 
intravenous injection of large quantities of thrombin; no result 
followed, w. d_ jj. 

New Method for the Preparation of Crystals of Blood 
Colouring Matter. J. Offiunga (Biochem. Zeitsch., 1910, 28, 
106 — 111 ).— Methods previously employed for the preparation of pure 
hsmoglobin involve the action of treat, solvents, etc., on the blood. 
The author believes that these processes are not without influence on 
the labile hemoglobin, and in any case crystal formation is very slow. 
He therefore mixes the corpuscles with kieselguhr, and submits the 
mass to hydraulic pressure. A fairly concentrated haemoglobin solution 
is thus obtained, which, in the case of horse-blood, is frozen solid aDd 
leiitrifugalised until again fluid, when a fair crop of crystals is left. 
The solution from pig’s blood required previous concentration in an air 
current. The purity- of the crystals was established by measurement 
ol the extinction coefficients with the spectrophotometer. In each 
rase the ratio I '59 was obtained, agreeing closely with tho Hiifuer 
hgtire, 1578, for oxyhemoglobin. (J. D. 

Tr Til 'Tv 1 Re ^ raCfciV6 I . ndices of Solutions of Certain Proteins, 
Him « f aranucleins - T. Bkailsford Robertson (J. Biol. Chem 
■ j 3 wo7 296. Compare this vol., i, 526). — The collective term 
pwacucein is applied to an insoluble substance which results from the 
wl 1 tT P - et f hydrolysis of casein, and also to the substance 

w i 1 , ls p ,Ile< * by high concentrations of pepsin from the synthetic 
Uc s o complete casein hydrolysis. Additional confirmation of 
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the view that the (substances are identical is obtained by a study of 
their refractive indices (this vol., i, 526), the value of a being O'OOU 

W.D.H. 


Comparative Investigation on the Composition and Cleavage 
Products of Different Silks. X. Monoamino-acida of the 
Cocoon of the Italian Silk- worm. Georg Roose. XI. The Mono- 
amino-acids of the Cocoon of the Japanese Silk “Baruko” 

Akikazu Suwa ( Zeitsch . physiol. Chem. t 1910,68, 273 — 274, 275- 276) 

— The following table gives the results in percentages with the two 
kinds of cocoon (freed from “gum 1 ’) employed, calculated on the ash- 
free substance. 



Italian. 

Japanese. 

Glycine 

33*5 

350 

Alanine 

20*0 

22-6 

Leucine 

0-75 

0-7 

Seriue 

V9 

07 

Aspartic acid 

l-o 

1*0 

Glutamic acid 

0-25 

0-07 

Phenylalanine 

1*2 

1*3 

Tyrosine 

9-0 

9-7 

Proline 

0-8 

0-7 


W. D. II, 


Partial Hydrolysis of Proteins. II. Fibrinheteroproteose. 
Pdcebus A. Levene, Donald D. van Slyke, and F. J. Birchard (J, hi Q \, 
Chem 1910, 8, 269— 284). — Heteroproteose was prepared from fibrin 
by a combination of Kiihno’s and Pick's methods; it contained 
C 49*52%; H 6*64%, and N 16*46%, which figures agree very well 
with Pick’s. The results of hydrolysis in parts % are as follows : 


Glutamic acid 9 *51 

Leucine 3 *05 

i*oLeucine 2*96 

Valine 3*54 

Alanine 3*39 

Valine-alanine mixture.. 1*86 

Proline 4 "27 

Phenylalanine 2*45 


Aspartic acid 473 

Glycine 015 

Tyrosine 3*48 

Arginine 6*35 

Histidine 1*76 

Lysine 4 SO 

Cystine 470 

Ammonia 1*65 

Total 58 - 05 


W. D. II. 


The Study of Enzymes by means of the Synthetical 
Polypeptides. Abthuk H. Koelkek (/. Biol. Chem., 1910, 8, 
145 — 175). — r-Alanylglycine can be used with great accuracy for the 
study of proteolytic enzymes, using the optical method. Solutions 
of d-alanyl-rf-alanine and of r-alanylglycine remain unchanged in 
solution at 15 — 20° for thirteen months if toluene is used aa a pre- 
servative. Buchner’s grinding method yields the most active enzymes 
precipitation with alcohol cannot be used with advantage in the 
purification of the active principle. The active principle of y»st 
which hytolyses aianylglycine dialyses through parchment. 
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solution of the enzyme, freed from most of the solids by dialysis can 
be evaporated to dryness and redissolved without impairing its activity 
The enzyme is still present after thirteen days’ digestion at 37°. 
heating to 75° for a few minutes destroys it completely. Sodium 
chloride has no influence on the rate of hydrolysis ; calcium chloride 
in concentration (M% increases, and in concentration 1% inhibits 
the hydrolysis. w D H ’ 

Isoelectric Constant of Pepsin. Leonoe MTciiaelis and 
IlriNIticu Davidsohn ( fiiochem . Zeilsch., 1910, 28, 1—6)— From 
electrometric measurements of the changes in the hydrogen-ion con- 
centration which are brought about by the passage of a current through 
solutions of pepsin containing hydrogen ions in gradually diminishing 
quantities, the authors have obtained the so-called isoelectric constant 
of pepsin. This is the hydrogen -ion concentration for which the 
positive and negative ions of the amphoteric electrolyte are equal, and 
the stun of the ions has a minimum value. The value found is 0-5 x 10 ~ 3 
For hydrogen-ion concentrations greater than this, the pepsin migrates 
to the cathode, and for smaller concentrations towards the anode. Jf 
the acidity is much greater than that corresponding with the isoelectric 
constant, the same effect is found as in the neighbourhood of the iso- 
electric point. This is attributed in the case of hydrochloric acid 
solutions to the formation of undissociatod pepsinium chloride in 
presence of the excess of acid. jj ^ 


Action of Pepsin and Hydrochloric Acid. Emil Abdebhalden 

ami Ki'gkn Steinbeck (Zeitsch. physiol. Cliem., 1910, 68, 293 311) 

Gastric juice and hydrochloric acid of the same strength were allowed 
to act on peptone from various sources, and the result estimated 
polarimetneally ; no change was produced in times varying from one 
to b 0 hours. _ In similar experiments on native proteins after treatment 
w.th gastric juice or hydrochloric acid alone of the same concontra- 
tmn, no effect was observed in either case by the optical method 
When solid, denaturalised protein was employed ; hydrochloric acid 

" htion ?fth 1AA 7 bU ‘ gaStriC juice caused a rise in 

rotation. If the solidified protein is placed for a short time in gastric 
u.ce washed, and then placed in distilled water, the water after a time 

-cliontdlhe^ltimet:, 0 P ~ ° f pept0M ValT 

ALiTO A T 0t T°VA Of S ° diUm Pluoride on p eP8in and Trypsin 

28, m-rnilTmT DE T? Ed \ Poppb (***•»■ ZsiUe^im, 

tte action of lipase flltr mTi 'if flUOTideS retarcl 
used they have no effect „ *i ’ but m t,he concentrations 

trypsin effect °“ tlle d, h' estlve activity of pepsin and 

W. D, H. 

BkaelfW / 0 '// 880 and ^n^-ieneoprotease. C. H. Bubton 

pepsin-like' enzyme ”aa ■ 10 * .^09— 230).— Lympho-protease is a 

protease is a wLTf mono-nuclear leucocytes. Leuco- 
trypsm-like enzyme associated with polynuclear leuco- 
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evtes, and was in the present experiments obtained from pus ce i ls 
Experiments on its rate of -action are given. It acts only in neutral 
or faintly alkaline media. The anti-tryptic action of serum varies in 
different animals, and in the same animal under different conditions 
(disease, etc.). In the present experiments, the variation in mammals 
was slight and immunisation with leucoprotease caused only a small 
increase of anti-tryptic activity. Goats were the animals used, 

W. 1). H. 


- Th e Erepsin of the Cabbage (Braseica oleracea). Alice F. 
Blood (/. Biol. Cliem ., 1010, 8, 215-226). -An active solution of a 
vegetable erepsin can be prepared from the cabbage by the ammonium 
sufphate method ; the solution deteriorates very slowly if kept cool. 
It splits off tryptophan from Witte’s peptone and from casein, and 
tyrosine from “ peptone Roche.” It clots milk and liquefies gelatin, 
It does not digest, fibrin, egg white, or edestin m neutral, acid, or 
alkaline media, or in the presence of hydrocyanic acid. It is active 
over a considerable range of acidity and alkalinity, but is inhibited by 
a concentration of hydrogen ions corresponding with the acidity of 
inethyl-oraDge. W ' D ' 11 


Some Peculiarities of the Proteolytic Activity of Papain. 
Lafavette B. Menuel and Alice F. Blood (/. Biol. Cltem., 1910,8, 
177 — 214 ). —The digestion of Witte’s peptone by papain in the 
presence of the common antiseptics, judged by the tryptophan te.t, is 
very slow. Hydrocyanic acid, however, as v ines pointed out, 
accelerates proteolysis. The same accelerating effect is noticed when 
other proteins are digested by papain ; it also accelerates the clotting 
of milk and liquefaction of gelatin. Whether there is more than one 
enzyme in papain is discussed. Hydrogen sulphide also accelerates 
the digestion. Hydrocyanic acid is provisionally placed with the co- 
enzymes. Another peculiarity of papain digestion is that digestion 
nroceeds rapidly even after mixtures of the protein and enzyme have 
been boiled, and plant proteins are rapidly digested at 80 . Spontaneous 
deterioration occurs rapidly in solutions of papain ; egg-white protect, 
papain in some measure. Extracts of A scans, which are strongly 
antipeptic and anti-tryptic, exert no inhibition over papam^proteolysis. 


Chemical Composition and Formation of Bnzy^ II. 
iT.va Fitifr and Beth afUcglas (Arhv. kern. Mm. Geol., 1 J 10 , 
34 ^ 1 p S _^ 12 BR Compare I this vol., i, 345). I. Variation of 

of Brewer's Feast.— No difference was found id the amour i f 

extracted from yeast dried (1) by treatment with absolu 

(2) by treatment with 95% alcohol, (3) by drying in a vacuum tf, 

and (4) dried at 40° and subsequently slowly 

cultivated for several generations on dextros .3„t e d in sucrose-pep* 
■ half as much invertase as the same yeast c ^ ltivat ® d l ° b uer! tly dried, 
Vyeast kept some days under toluene water and ubseq^ ^ 
tmd a low inverting power ; the same yeast kep 7 ; power. 

0-5t% aucrose, and strongly aerated, had a normal 
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The diastatic power of barley corns germinated in the one case on moist 
sand, and in the other on sand moistened with A/ 10 -disodium phosphate 
solution, was in the ratio 1 :2'3. The increase is attributed to the 
formation of a co-enzyme from the absorbed phosphate. 

It. Adsorption of Nitrogenous Substances.— Iron and alum ini um 
hydroxides adsorb proteins, but are not suited for the separation of 
protein and peptone. Charcoal entirely adsorbs peptone from solution, 
whilst from yeast extract it adsorbs both nitrogenous and nitrogen-free 
compounds. Fropr erythrodextrin solutions about 90% is adsorbed by 
charcoil. Pectic acid is hardly adsorbed by kaolin, strongly by char- 
coal. Kaolin adsorbs the carbohydrates from veast-extract preferen- 
tially to the nitrogen compounds. The peptonos may be removed by 
charcoal, but the larger part of the nitrogenous constituents still 
remains. E. F. A. 


Inversion of Sucrose by Invertase. V. Destruction of 
Invertase by Acids, Alkalis, and Hot Water. C. S. Hudson 

mid H. S. Paine (J. Amer. Cham. Sue., 1910, 32, 985— 9S9). It has 

been shown in an earlier paper (this vol., j, 601) that invertase 
is destroyed by both acids and alkalis at 30° ; in each case, the 
destruction begins at a concentration of about O'OLV, and becomes 
almost instantaneous at about 0-0577. It is now found that as the 
teinpeiature is raised, the rate of destruction by acids and alkalis 
increases, and that at about 60° water itself slowly destroys the 
enzyme, and at 65° the destruction is quite rapid. The destruction of 
invertase by hot water is evidently duo to the same cause as its 
de-truction by acids and alkalis, namely, the hydrolysis of the complex 
enzyme molecule. The rates of destruction in the same medium 
at different temperatures are compared, and the coefficients of the 
rates of increase for 10 ° rise of temperature are recorded. The 
average value of this coefficient is 31, which agrees with the general 
observation that this factor for most chemical reactions is between 
2 and 4. The hydrolytic destruction of invertase by acids, alkalis, 
and hot water thus accords with the common types of chemical 
reactions. 

It is shown that lrovulose has a remarkable power of protecting 
invertase from destruction. The rate of destruction by O-OIA-hydrm 
chloric arid, 0-03A r -sodium hydroxide, 50% alcohol, and hot water was 
fir.-t determined in the absence of the sugar and then with it present 
in concentrations of 2 7, 54, and 10 9%.- The results arc tabulated 
I I™ 1 ™ as a cnr "“- This protective action of Imvulose can be best 
exp ained by assuming that the enzyme forms a compound with the 
sugar which is more resistant to the action of acids, alkalis, hot water, 
aim alcohol than is invertase itself. 7 ? q 


Invermon of Sucrose by Invertase. VI. Theory- of the 
nfluence of Acids and Alkalis on the Activity of Invertase. 
br™ ! , ■ (J ' A '. rU!r - Chem ' Soc -’ 1910 > 32 < 1220—1222). — It has 

thatinvJtl m earl “; r - Pa ? ers (t M s vo1 " b SOI ; preceding abstract) 
dilute scMc 18 1 “ ai ; tlTe . m alkaline solutions, whilst in presence of 
S the activity rises te a maximum and afterwards decreases 



i. 798 


ABSTRACTS OF CHEMICAL PAPERS. 


with increasing acidity*. These phenomena are most readily exphj 
on the assumption that acids and alkalis combine with invertase • 
accordance with the law of mass-action, and thus prevent it '(.J 0 
effecting the inversion of sucrose. On this hypothesis, a formula li ™ 
been deduced by means of which, tho activity of invertase has I S 
calculated over a considerable range of acidity and alkalinity n D 
results thus obtained agree closely with the observed activities 9 

E.G. 

Inversion of Sucrose by Invertase. VII. Effect of Alcohol 
on Invertase, C. S. Hudson and H. S. Paine (J. Amer. Ohem 
1910, 32, 1350 — 1357). — The work described in this paper was 
out with the object of ascertaining tho influcnco of alcohol of various 
concentrations on invertase at 30°. The observation of O’Sullivan 
and Tompson (Trans., 1890, 77, 927), that the activity of invertase b 
reduced by alcohol, is confirmed, and it is found that the relation 
between the strength of the alcohol and the activity of the enz™ 
may be represented as a logarithmic or hyperbolic function. 

Invertase is destroyed by alcohol of certain strengths. The 
destruction follows the course of unimolecular reactions ; it is not 
appreciable if the alcohol is under 20%, is almost instantaneous at 
50%, and then decreases to nearly zero at 80%. The rate of destruc- 
tion is greatly retarded by the presence of Bucroso, 6% of the sugar 
reduciug the rate in 50%, alcohol to about 1% of its original value, 
An equation is given expressing the rgte of inversion of sucrose by 
invertase in presence of sufficient alcohol to effect the slow destruction 
of the enzyme, and is found to yield results agreeing closely with those 
obtained by experiment. In this way the activity of invertase has 
been determined in 50% and 00% alcohol. 

Invertase can be precipitated by alcohol of about 90% strength 
without much being destroyed, and a preparation has been thus 
obtained with 78% of the activity of the original solution. In presence 
of sucrose very little invertase is destroyed, even when precipitated 
with 70% alcohol ; by this method the enzyme has been recovered with 
94 — 96% of the original activity. E. G. 

The Invertase of Malt Extracts. Albert J. J, Vaxdevklde 
(Biochem. Zeitsch ., 1910, 28, 131 — 1 33). — The extract of green mult 
inverts sucrose. Illustrative experiments are given. W. P, H, 

Existence of a Specific Metbylglucase in Beer Yeast. 
Bresson ( Com.pl . rend., 1910, 151, 485 — 487. Compare Bierry, 
Abstr., 1909, ii, 747). — Top-fermentation yeast hydrolyses a-metlijl- 
glucose, whilst bottom-fermentation yeast does not. The author con- 
siders that an extract of the former contains a specific diastase not 
identical with invertin or maltase. V. 0, V- 

Preparation of the Polypeptolytic Ferment of Yeast. 

A. H. Koelker ( Zeitsck . physiol. Cftem., 1910,67, 297 — 303). — VI bib* 
the filtered liquid obtained from yeast after treatment with cbloro- 
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form very rapidly causes the hydrolysis of sucrose, it was found that 
alaiiTlgly cine * s veI 7 slow ‘y hydrolysed by the liquid, which is 
distinctly acid. When, however, calcium carbonate is added, much 
carbon dioxide is given off, and the liquid becomes very active, far 
,‘ ore f0 than freshly-prepared expressed yeast. 

The liquid is prepared by intimately mixing yeast (500 grams) and 
precipitated calcium carbonate (30 grams) and adding chloroform 
f jii c c ). The yeast liquefies in one to three hours, and is then left for 
three to four days at the ordinary temperature and filtered. After 
treatin'' with tolhene, it is kept at 38° for auto-digestion until the 
rotatory power becomes constant (ten to forty hours). When filterod 
it is ready for use. 

Calcium chloride does not increase the hydrolytic activity. 

N. H. J. M. 

Amylase (Diastase). Alpked Worn, and.E. Gu.mii (Biochem. 
Ztitsch., 1910, 57, 349—375). — The results of experiments on the efEect 
of maltose and other sugars in checking the production of sugar from 
rtarch by amylase showed that the union of sugar with the enzyme 
increases with the concentration of the solution, and is sufficiently 
complete in 15% maltose solutions to render the production of sugar 
inappreciable. Similar results were obtained with 10% dextrose solu- 
tions, whilst 15% dextrin solution only reduced the activity of amylase 
to 25%. Galactose (20%) reduced the action by only one-third, . 
and mannose (10%) by only 15%, whilst sucrose and Itcvulose had no 
effect. 11 

Addition of 10% of maltose to solutions of amylase enables the 
latter to retain its enzymatic power when heated at 60° for ten 
minutes. The same effect is obtained by addition of 20% of dextrose, 
invert-sugar, and dextrin, whilst sucrose and starch have less effect, 
In each case the protective action depends on the concentration, and 
not on the absolute amount of tlie substance added. 

N. H. J, M. 

Amylases. II. Action of Pancreatic Amylase. E. C. 
Kendall and Henry C. Sherman (,/. Amer. Chm. ,Soc., 1910, 32, 
1087 — 1105 . Compare this vol., ii, 1011). — A study of the effect of 
electrolytes and of the concentration of starch on the amylolytic 
activity of pauereatin. The best commercial preparations are without 
action on pure starch, but are activated by the addition of neutral 
electrolytes, or, better, by the action of both a salt and alkali. Below 
the concentration for maximum activation, the optimum concentra- 
tions of salt and alkali depend on each other $ above this concentration 
the optimum for the alkali depends chiefly on the concentration of the 
starch. Under these conditions, the initial rate of hydrolysis is 
1 n't. pendent of the amount of starch, but the rate diminishes as the 
reaction proceeds, the less rapidly the greater the amount of starch 
present. Equilibrium is attained in 1% starch solutions when the 
weight of maltose is about 85% of the initial weight of starch. 

>etween 20 J and 40°, the temperature-coefficient for amylase conforms 
to van t Hoff’s rule for normal chemical reactions. 
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Apart from its action as an alkali, asparagine haB little effect as an 
activating agent. " ' 0- W. 

Individuality of Cellase and Bmulsin. Gabriel Bertram and 
A. Compton ( Compt . rath , 19X0, 151, 402 404. Compare this 
yol., i, 212, 290).— Previous experiments not having definitely 
established the non-identity of cellase and emulsin, a number of 
comparative observations have been made on the diastases extracted 
from almonds, maize, and bran. In each ease the material was allowed 
to act on cellose and on amygdalin, when it was found that the ratio 
between the rates at which these substances underwent hydrolysis 
varied very considerably according to the source of the enzymes. It 
would appear, therefore, that cellase and emulsin are two specific 
enzymes occurring together in plants in variable proportions ^ 


S-Emulsin. Leopold Bosf.nthaler (fiiochem. Zeilsch ., 1910, 28, 

408 4]2. Compare this vol., i, 403). — The action of emulsin on 

amygdalin occurs in three stages: in the first, mandelonitrile- 
glucoside and a-dextiose are formed ; in the second, the first-named 
substance yields mandelonitrile (d-benzaldehyde cyanohydrin) and 
fl- dextrose ; in the third stage, the first-named substance splits up into 
benzaldehydo and hydrogen cyanide. The first two stages are 
hydrolytic, the third is not, and the enzyme responsible for the 
'splitting of the nitrile (oxynitrilase) is distinct from that concerned 
id hydrolysis (glncosidase). Complete saturation with magnesium 
sulphate and filtration leads to the appearance in the filtrate of the 
hydrolytic enzyme only. In precipitation with copper sulphate and 
half saturation with ammonium sulphate, the filtrate contains both 
enzymes. The action of oxynitrilase is reversible. TV. 1). Id. 


Lipase Reactions. Harold C. Bradley (J. Biol. Oh tern 1910, 8 

251 264). — When water ia present in excess, ihe hydrolysis ot 

triolein is regularly increased by an increase of lipase ; this suggests 
a mass effect of lipase on the equilibrium of the reaction. A given 
amount of lipase ran under optimum conditions iberate a definite 
amount of fatty acid from triolein irrespective of the mass ot tse 
latter. If more than 50% of water is present, reversion is negligible. 
Reversion is only appreciable in conditions approaching delation. 
It is possible that lipase, while important in the “*} . J e 

tion of fats, is not important as a factor in their synthesis - 0 

in the cell. 

Action of Acids in tbs Enzymic Decomposition of Oil by 
Castor Oil Seeds. Yofiiio Tanaka {J. Coll. Eng. o !/»■ 
25—42. Compare Armstrong, Abstr., 1906, 126). a& ^ t ^ e 

only hydrolyse fats after acid is added. The absolu e qu J ^ 
added acid is the important factor, its concentration hf ‘ v ‘ « d ” rj th8 
influence. The optimum amount of acid required 1 ^ j n 

amount of castor oil seeds alone, and not to the J quant ;ties 
the case mineral and strong organic acids, the optirnu q 
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arP proportional to their equivalent weights, with weaker organic 
oc ids they are larger. The optimum quantity of an acid of the 
acetic series increases the higher the homologue is ; the inhibitory 
action of an acid when present in excess is greater the lower the 

homologue. 

Lipase is present in castor oil seeds in the form of an insoluble 
zymogen, which is readily converted by dilute acid into the insoluble 
enzyme. The added acid does not act by acidifying the medium, but by 
liberating enzyme from its zymogen. After treating castor oil seeds 
with acid and completely washing out all the acid and soluble matter 
with water, a residue was obtained which hydrolysed fatty oils in 
neutral solution. This proves lipase to be insoluble and active in a 
neutral medium. It is less active in the presence of free acid, and 
inactive in an alkaline medium. jy p ^ 

Filtration of Rennet and Pepsin. Casimir Funk and Albert 
Niemann (Zeitsck. physiol. Chem., 1910, 68, 263— 272).— A complete 
parallelism between the actions of the two enzymes rennet arid pepsin 
was found ; they behaved exactly in the same way in attempts to 
separate them by Holder’s filtration method. W. D. H. 

Inactivation of Rennet by Shaking. Sighs Sohsiidt-Njet.sen 
and Sicval Suhmiut-Nielsen ( Zdlach . physiol. Chem,., 1910, 68, 
311—343. Compare this vol., i, 83).— A solution of rennet inactivated 
by shaking recovers its activity after about an hour. The cause of the 
inactivation is the concentration of the enzyme on the surface of the 
froth ; on remaining quiet, the former condition of things once more 
obtains. If the froth is removed after shaking, reactivation does not 
occur in the residual fluid. There is never a complete return of 
activity, part of the enzyme disappearing; the non-reversible part of 
the inactivated rennet increases the longer the shaking is continued ■ 
this is regarded as an adsorption phenomenon, W. D. H. 


The Milk-curdling and Proteolytic Action of the Gastric 
Infusion of Ox and Calf and of Natural Gastric Juice, A 
RiKorzy (Zeitsch. physiol. Chem., 1910, 68, 421— 463).— The milk- 
curdling enzyme spoken of as chymosin is not identical with pepsin ; 
the former is easily destroyed by incubating at 40° with dilute hydro- 
chloric acid. The two enzymes can also be separated by dialysis, 
pepsin being almost completely precipitated, whilst the chymosin 
remains mainly in solution, Chymosin can be extracted from the 
ornacb with water or very dilute hydrochloric acid ; a stronger acid 
en r ves out the pepsin. The milk-curdling power of gastric 
a re IS due partly to chymosin, partly to pepsin. The amount of the 
r - /I 1 essens with age, so that in the ox the milk-curdling 
With nrr, '' 6 t0 pepSm alone ' B * n 6’ s parachymosin is possibly identical 
P P ' W. D. H. 


Theory of the Action of Oxydas 
>■>»:«■ ml, 1910, [i v ], 30j 152-164).- 


Alexis Bacii (Arch. 
polemical summary of 
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the rival theories of the action of oxydases of Bertrand and of R ac |, 
Colloidal aluminium hydroxide and, to a less extent, other aluminium 
salts accelerate the transformation of the red oxidation product, p ro . 
duced by the action of tyrosinase on tyrosine, into black melanin. 
Lacoase actiDg on pyrogallol produces a yellow coloration ; the solution 
in time becomes reddish-biown, and deposits crystals of purpurogaliin 
The addition of a few drops of a solution of an aluminium salt at the 
yellow stage greatly facilitates the formation of purpurogallin, and tbc 
rate of oxidation is the same in a portion of tho solution which was 
boiled to destroy the oxydase. The influence of, metallic salts on 
oxydases is analogous to that of ferrous sulphate on peroxides ; the 
salts are only enabled to act because the oxydase has formed a per- 
oxide. Inorganic salts are not an integral part of oxydases, and do 
not constitute their active principle ; their function is solely to 
accelerate the oxidising action of the peroxides formed by the true 
oxydases. ' & F, A. 

Peroxydase Character of Oxyhemoglobin. Jules hV out and 
E. DE Stoeklin ( Compt . rend., 1910, 151, 183 485. Compare Abstr., 
1908, i, 490, 573, li, 1022 ; 1909, i, 347). — The authors have indicated 
previously the resemblance between certain colloidal compounds ol 
iron and the peroxydiastases of vegetable origin. Oxyhemoglobin is 
now shown to share this similarity, and it has been found by 
quantitative experiments ou the oxidation of potassium iodide, in the 
presence of hydrogen peroxide, that its catalytic activity surpasses 
that of the plant peroxydases. It is extremely sensitive to the 
influence of other substances in the medium, and loses its activity when 
the solution is boiled.* The best results were obtained in an A';20- 
solution of sodium citrate ; small quantities of organic acids inhibit 

the action. . ,, . 

Oxyhamoglobin shows the usual reactions with pyrogallol, guaiacol, 
and quinol, ° The substance appears to be more active after a second 
crystallisation than after the first. 0- W- 


Isomerisation of Some Phosphorus Compounds. 1. 
Alexander E. Akeusoef(/. Russ. Phytt, diem. Soc., 1910,42,39;)— 4.0). 
— The esters of phosphoric acid of the type P(OR) s under it 
catalytic influence of alkyl halides are capable of being isomeriseil m o 
the ethers of the type PKO(OR) 2 . A rise in temperature of 1 
doubles the velocity of reaction, which is also greatest with alt}' 
iodides and least with the chlorides. , , , ,, 

Ethers of the general formula. 1 PR(OR) 2 and PR 2 j w . 
is an aliphatic radicle, and R' any other aliphatic or aroma to > 
also undergo isomerisation when treated with alky ‘ p 
converted into derivatives of quinquevalent phosphorus, 
and 0;PRR 2 ' respectively. The velocity of isomensatic ^ 
portional to the mass or concentration of the ’intermediate 

readiness with which the reacting substance form loc ; tJ 0 ( 
additive products; thus tho following is the order PR'(OEt).,, 

isomerisation of some of the substances employed : rR 2 ' ’ 

P(OEt),. 
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Plio.'phenyl chloride, PPhCl 2 , was prepared by a modification of 
Jlicbaclis 1 method (this dourn., 1873, 1148; 1874, 168), a detailed 
description and figure of the modified apparatus being given ; when 
tliiS*ubst:u'ce is heated in a sealed tube at 300°, diphenylphosphoryl 
chloride, Ph 2 I J Cl, is obtained, which, on treatment in ethereal solution 
ff ith sodium ethoxide, furnishes ethyl diphenylplmphinite, PPlyOEt, 
h. p. 179°/ld mm., D„ 1 0896; the additive product with copper iodide 
-lias in. p. ISO — 191°. As a by-product in the formation of the ester, 
diphenylphosphinjc acid, PPh. 2 0*0H, is obtained. Under the catalytic 
influence of ethyl iodide at the ordinary temperature, the ester 
in coiivfrted quantitatively into diphenylethylphosphine oxide, 
O'.PKtPhj. 

iso Vropyl diphenylplmphinite , PPlyOPih, has b. p. 1 60°/S mm., 
11, l'OD 25, and' forms a crystalline additive compound with copper 
iodide, in. p. 114—115°. iso Propyl diphenyl phosphinate, PPhjO-OPn 8 

l , 1 . p. 95—96°, is formed as by-product in the preparation of the ester 

On heating at 115° with isopropyl iodide, isopropyl diphenyl- 
plm-phiuite is quantitatively isomerised into diphenyl ieopropylphos’ 
plane oxide, OlPPWPhj, which crystallises in piisms, in. p. 145—146°. 

koIMyl diphenylplmphinite, PPIyOC,H g , has b. p. 202 203°/ 

1 1 mill., 1!,!' 1 '031 1 ,and forms a crystalline additive compound with copper 
iodide. In the preparation of the ester, hobutyl diphenylphosphinate, 
PPli.O'OCqHj, m. p. 77°, and diphenylphosphinic acid are also 
obtained. ‘weButyl diphenylphosphinite, when heated at 120° with 
isotiuty 1 iodide, is isomerised to diphenylisobutylphosphine oxide, 
u:PPIi. ; 'C 4 ir 9 , which forms needles, m. p. 137-5— 138°. 

Diphnylmethylphosphine oxide, OiPMePb,, prepared from diphenyl- 
pliosplioiyl chloride and sodium methoxide, crystallises in needles, 

m. p. 109—110°, and diphenylmethylphosphine is formed as a by- 
product. 1 lie intermediate ester was not obtained, as it isomerises so 
rapidly. Similarly, diphenylbenzylphosphine oxide, m. p. 192—193°, is 
obtained from diphenylphosphoryl chloride and sodium benzyloxide. 
Diethyl pheny Ipliosphinite, PPh(OEt) s , in contact with ethyl iodide 
is lsonieiised into ethyl phenylethylphosphinate, PEtPhO-OEt, b. p. 
102—161° 16 mm. On hydrolysis, phenyletkylplmphinic acid, 

PEtPhO-OH, 

m.p. 79— 80°, is formed, of which the barium and silver salts are 

described. / n- 


Preparation of Amino-derivatives of Hydroxyarylarsinic 
Acids and Their Reduction Products. Farbweuke yorm. Meister, 
uvirs ,V. BRtixtxo (U.R.-P. 224953. Compare Abstr., 1909, i, 347). 

is brand that the therapeutically active hydroxyarylarsinic acids 
„ “ "Urat.ed, and subsequently reduced to the corresponding amino- 
uipounds having enhanced medicinal value. 

- diophenolarsinic acid is prepared by dissolving sodium v hydroxy - 
p ieny arsmite (144 parts) in 450 c.c. of concentrated sulphuric acid 
* ! ““''-'y dropping in a mixture of 39 c.c. of nitric acid (D 1-4) with 

uul " rae concen t r ated sulphuric acid, with continual stirring 
u emperature of 0°; the mixture is diluted with 1250 c.c. of 
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water, from which the product separates as a yellow powder 
The alkali salts are readily soluble in water, 'yielding deep j>u ow 
solutions. 

Aminophenolaninic acid is prepared by the reduction of the f 0re 
goiDg nitro-compound with either sodium amalgam or sodium hyn 0 
sulphite; it forma minute prisms or leaflets, which blacken ai)( j 
decompose at about 170°. 

Viaminoarsetiophcnol, a yellow powder, is formed by the energetic 
reduction of nitrophenolarsinic acid with a large excess of sodium 
hyposulphite; by oxidation with hydrogen peroxide, it is converted 
into aminophenolarsinic acid. 

tfitro-ocresolarsinic acid, OH*0 (J H 2 Me(N0 2 ) , As0 3 H 2 , prepared f r(jm 
o-cresolarsinic acid, is a yellow, crystalline powder, sparingly soluble in 
cold, readily in hot, water. 

Amino-o-cresolarffinic acid is exceedingly soluble in water. 

JDiaminoarsenocresol , m. p. 165 — 167° (decomp.), is sparingly soluble 
in water and in organic solvents. 

Dinilrophenolarsinic acid is prepared by the action of excess of nitric 
acid (0 1*5) with concentrated sulphuric acid on p-hydroxypheuyl- 
arsinic acid at a temperature of 15 — 20°; it forms dark yellow leaflets 
sparingly soluble in cold, readily in hot, water. 

Diaminophenolarsinic acid, silver grey needles, decomposes at about 
170° without fusion. 

Tetraminoarsenopkenol, a bright yellow powder which blackens and 
decomposes at about 155 — 157°, is obtained by the reduction of dinitro- 
phenolarsinic acid with a largo excess of sodium hyposulphite. 

F. M.G. M. 


Preparation of Pyrimidine Derivatives containing Mercury. 
Farbenfabriren yorm. Friedrich Bayer & Co. (D.R.-P. 224491). — 
When the alkali salt of 4 - imino-2 : 6 - d iketodihyd ropy ri midi ne- 

3-acetio acid, CO<^qj^ is shaken in aqueous 

suspension with freshly precipitated mercuric oxide or mercury acet- 
amide during several hours, the solution filtered, concentrated in a 
vacuum, and treated with alcohol, a compound. 


co <CH g .c ( :Nm> N - c ^ co ^ Ta - 

. is obtained. It is insoluble in organic solvents, but readily soluble in 
water, and from which mercury is not precipitated on the addition of 
sodium carbonate. F. M. G. 5b 


-C(K 
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Molecular Rearrangements of Carbon Compounds. O'. G 
Pekick (/. A mer. Chem. Soc., 19)0, 32, 1333 — 1350). — A. general 
paper of » theoretical character, dealing especially with rearrangements 
of the non reversible type, such as the transformation of dd-unsaturated 
arid! into their A*-isomerides. A discussion is given of the formation, 
stability, and .verity of rearrangement of compounds of this class’ 
and a system of classification of molecular rearrangements of organic 
compounds is presented. y 

Wax Oil. Thor EKECRiNTz and E. Lundstruh (Arch. P/mrm 
1010, 248, 500—513). — At the present time wax oil (oleum cerae ) is 
always prepared by the dry distillation of wax and calcium oxide. 
The authors have examined wax 'oil obtained by three different 
methods: (A) pure beeswax and twice its weight of calcium oxide are 
distilled in an iron retort, the distillate boing rectified by two distil- 
lations with twice the quantity of calcium oxide; (B) equal weights of 
beeswax and calcium oxide are distilled in a glass retort on a sand- 
bath, the distillate being rectified by a second distillation with an 
equal weight of calcium oxide ; (C) wax oil prepared in an apothecary’s 
laboratory, and guaranteed unadulterated. A is a greyish-yellow mass 
of crystalline leaflets, and has m. p. 34-5°, * 0-792, acid number 

15-4, arid iodine number 68-3. B is a brownish-yellow oil, having 
D-o 0-792, acid number 8-7, and iodine number 84-3. C is also a 
brownish-yellow oil, having D-* 0-790, acid number 9 7, and iodine 
number 86 6. The oils are distilled with steam, and the residues nro 
separated by acetone into a liquid and a solid portion; from the 
proportions of the liquid volatile with steam, the liquid non-volatile 
with steam, and the solid, it is evident that in the distillation of wax 
ami calcium oxide the decomposition of the initially-formed products 
is least in the oil prepared by method A and greatest in that prepared 
by method B. The liquid volatile with steam consists chiefly of a 
mixture of saturated and unsaturated hydrocarbons, containing 10—16 
atoms of carbon; the non-volatile liquid, of a similar mixture containing 
lb-27 atoms of carbon. The solid portion, m. p. 58—59°, iodine 
number 13-1, is separated by ether into two parts; one, sparingly 
l , i m ether, consists chiefly of nonocosane and a little myricyl 
j ol > the other > easily soluble in the solvent, is probably a mixture 
o nonaeosane, pentacosane, aud a small quantity of nnsaturated hydro- 
carbons. Several commercial wax oils have also beon examined. The 
authors state that the sp. gr. of a wax oil should lie between 0-790 and 
J't: Z “umber between 8 and 12, and the iodine number 
, . en j . and 90 \ T lie y recommend that the iodine number should bo 
aimed m the liquid constituents which are volatile with steam. 

C. S. 

BH^ itiV n £ 0Wer of ^-Fentene [A«-Amylene]. Roger F. 
4:)l-4aa and n EDOEI,E G ’ Probkck (Amer. Chem. 1910, 44, 5, 
Compare Michael, Abstr., 1909, i, 197).— A comparison 

' 0L XCV "'- i- 
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is given of the additive power of A^-amylene towards acid with that 
of S-mcthyl-A^-butylene and of a-butylene. Michael s hypot-huds 
regarding the relation between the position of atoms in a molecule 
and their influence on each other is adopted (Abstr,, 1900, i, 321 ; 
1906, i, ff50). According to this hypothesis, if one of the unsaturated 
carbon atoms in the molecule be numbered 1, the mutual iuilue Qce 
between this atom and the other atoms of the molecule will decrease 
according to the scale: 2—3 — 5 — 6 4 7 (9—10 11)— 8. 

In the case of A- butylene and A? amylene this gives : 

4323 1223 3 2 12 2 ? 34 45 

ILC-CH.-CHICH, HjC’CHiOII'CHj’CH,. 

54342312 4323122331 

By an additive process the unsaturated atoms in each molecule arc 
compared, and it is shown that from this consideration alone, the greater 
additive power should be found in the case of A^-atnylene, although 
the difference should not be great. As, however, with the transition 
from the C, to the C 5 series the reduction in the affinity for hydrogen 
increases, there is a possibility that A^-amylcne may show the weaker 
additive power. This is found experimentally to be the case, the ratio 
being about 7:5. A similar comparison with /3-mothyl-A0-butyleiie 
shows that the difference in additive power in this case must only 
depend on the degree of attraction of the negative radicles. Experi- 
mentally the velocity with which /3-methyl- A-butylene dissolves in 
dilute sulphuric acid is over one hundred times as great as for 
A'-amylene. **■ 


The Adsorption of Acetylene by Colloidal Palladium. Caul 
Paal and Christian Hohenecuer (Her., 1910, 43, 2G84 — 2092).— 
The liquid hydrosol of palladium, prepared according to the method of 
Paal and Amberger, dissolves considerable quantities of acetylene. 
The determination of the amount adsorbed was made in a way similar 
to that used by Paal and Gerum (Abstr., 190S, ii, 392) to mcasme 


the adsorption of hydrogen. . .. 

Several days are necessary before the adsorption is complete. Alter 
adsorption is complete at room temperature, warming at 40— (0, 
accompanied by the exercise of a slight pressure, increases the amount 
of acetylene adsorbed. This extra acetylene is not liberated when to 
original temperature and pressure are restored, since it is converted 
partially into volatile and non-volatile condensation and polymei ra- 
tion products, which, however, could not be isolated m sufccie 
quantity for identification. 

4 On exposing a palladium hydrosol which has been satu< 
acetylene to the air, the chemically unchanged acetylene « ■ ‘ ’ 

especially on warming. On bringing the palladium o ‘ 

contact with acetylene, very little gas is adsorbed probably bec.^ 
the palladium particles are coated with the acetyt- tH | 

products. This is also the case when the palladium so 1*^ 
with ether, acidified in order to precipitate the adsorp ? jtaM 

of the solid palladium sol with free protalbic aci , m 3 

again converted into a liquid sol by the addition of ■ 

little sodium hydroxide. . , „,. a m-atoin of 

The Dumber of molecules of acetylene adsorbed { g 
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palladium varied from 0'44 to 1'90 molecules, namely, from 1075 to 
volumes of acetylene per one volume of palladium, depending on 
tin.- duration of the experiment and the concentration of the palladium. 

T. S. P. 

The Adsorption of Acetylene by Palladium Black Cam, 
I'.ui. and Christian Hohenegger (Her., 1910, 43, 2692—2694) — 
Xbe adsorption of acetylene by palladium black was measured in an 
apparatus similar to tiiat used by i J aul and Gerum (Abstr 1 008 ii 
392) to determine the adsorption of hydrogen. The palladium was 
suspended either in an aqueous solutiou of sodium protalbate or in 
an aqueous solution of ammonia, or in aqueous alcohol, in order to 
determine whether the acetylene adsorbed by the palladium reacted 
with the dissolved substances. In all three cases, approximately equal 
quantities of acetylene were adsorbed (1-36— P53 molecules per gram- 
atom of palladium) ; in no case did the adsorption exceed that obtained 
with colloidal palladium under similar conditions. 

Some of the adsorbed acetylene was changed into condensation 
products, but not to the same extent as with colloidal palladium, 


a. o. r. 


Tetranitromethane. Ernest Berger (Comjit. rend., 1910, 151 , 
M2— 815. Compare Pictet and Geoequand, Abstr., 1905 i 305 ' 
otll ; Chattaway, Trans., 1910, 97, 2099).— The following method is 
recommended for the preparation of tetranitromethane. A mixture of 
hill grams of absolute nitric acid (or ISO grains of fuming nitric acid) 
with glacial acetic acid (100 grams) is treated, in a da.sk kept cool 
under the tap, with acetic anhydride (290 grams). The flask is allowed 
in remain 111 cold water for some hours, and then for a ni»ht at the 
ordinary temperature. After heating for three to four' hours at 
l'j— 30 J , the temperature is raised by 5° every three to four hours until 
it reaches 65-70“ when the liquid is poured into four times its volume 
*»*«• , V ,e tetranitromethane is washed and dried ovei anhydrous 
sodirmi sulphate ; the acid liquid from which it separates contains 
trinitromethane and tnmtroacetic acid. The yield is 28—60 crams 
according to the concentration of the nitric acid 0 ‘ ' 

Tetranitromethane has b. p. 21—23-/22 nun., 124—125-/750 mm 
7 " S1 ' gh . t .Composition; D“ PG20. The heat of combustion was 
i 111 P u eSeECe of am >’ 1 aIc <M since the compound itself 
. » too much oxygen The results arc expressed by the equations ; 

t!s f I 2 + 3 ° 2 + S9 '° Cal - C diamond + 2K 2 ( S as) + 4^, . 

,1, + iiui. w. 0. w. 

R t a v ti °”® by means of Metallic Oxides. Alphonse 
1 hi, L ’ 191 °’ 43 ' 1173 -1174, 1182-1184, 1201-1204) 
carried « S ^ a xi f mi is given of the results of recent work 
I, Cheated metiir att M° r “ d otJlers on the catalytic reactions induced 
of alcohols aeidf lhe fir st paper deals with the decompositiou 

already imblid 1 kT ? ter>h aud records ’ for the most part, results 

5T , 7; 19IJS ’ 16i; i 

4{?L> ■ ) ai *d tlua voJ., 1 , 11, 179 318 

vol„’j, 294 60fiT d 1 Mai l he ’ 1908 > h 591, 713; 1909, i, 546, and this 

‘heady outlined ' If nr “ , S f C ° 11 ' 1 pa P er a theor >' of tkese catalyses 

1 “Mimed (loc, atj bllt especially 1908, i, 594, and this vol., i, 


H k 2 
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294') is discussed in 'detail in its application to 'various special cm* 
and the preparation of amines is described (Abstr , 1909, l, 292), with 
a number of new examples of the application of the process to this 
class of .compounds. The third paper deals with_ the preparation and 
decomposition of thiols by this process (this vol., 294, 456 536). 

I. A. H. 

Ttro Active Alcohols and a Third Ketone Contained in 
Cocoanut Oil. Aluin Haller and A. Lassikur (Compt, rend., laid, 
j 51 697—699. Compare this vol., i, 355).— T^e odorifero us con- 
stituents of the “essence” of cocoanut butter have been shown 
previously to consist of higher fatty acids with neutral substances. 
The latter have now heen separated into alcohols and ketones by means 
of Dbthalic anhydride. The alcoholic portion consists chiefly of 

With a small quantity of A-mtUiylUplylcmbmol, b. p. 195-1567 
q.8^3 n„ 1-4249, [o] B +2°25'. The ketoine portion contains about 
75% of' methyl nonyl ketone, together with methyl heptyl ketone 
and methyl undecyl ketone. u - "’• 

Basic Properties of Oxygen ■. Compounds with Bromine 
and Iodine. Douglas McIntosh (/. Amer. Chm. Son 1910, 32, 
1330— 1333).— It has been suggested by Tschelinzeff and Konowalotf 
(Abstr., 1909, i, 353) that the compound C^mOBr^ obtained by the 

action of bromine on ethyl ether, has the constitution C 4 Ii lf) 0<Cj., r • 

It is now stated that the compound obtained by these authors mu 
not pure, and that the value of the molecular weight in acetic acid 
which they obtained is not trustworthy, since the dibromide is 
decomposed by this solvent. Attempts have been made to determine 
the molecular weight of the di- and tn-bromides of ethyl ether by 
f p measurements in chloroform solution, but without success, since 
the substance undergoes partial decomposition under those conditions 
It has also been found that this constant cannot be determined by 

Uamsav and Shields’ method. . 

Waentig (this vol., ii, 117) has stated that iodine cambuies « 

certain organic solvents at low temperatures. It is now found Un 
when a solution of iodine in alcohol or acetone is cooled to -8 or 
- 90°, a substance separates which may he mistaken fot . a .comp ^ 
When completely dried at a low temperature however the prod • 
shown by analysis to be iodine, contaminated w a > ^ “ 

solvent. When ethyl acetate is msed, mixed crystals 

and iodine may be obtained. . solvents 

When bromine and chlorine are dissolved i o ^ 
containing oxygen, an appreciable amount of bent P ^ baiij 

in the case of iodine, a slight absorption of boat “ cu «- 0 „„ l!s 

of these facts, it is shown that it is ^probable thaU^ ^ 

could be produced in a reasonably pure state by cooling £ & 
to a low temperature. . 

The Solubilities of the Pharmacopoeia! Organ ^ 

Their Salts. Atherton Keip™,( f 'L 'lxheffpo. tecce attached 
Hedlh and Mar. Hasp, hem., 1910, 7—98). th l 
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to the quotation of solubility determinations in pharmacopreial descrip, 
tions of chemicals has led the author to re-determine the solubilities of 
the organic acids of the United States Pharmacopeia in water, 
aqueous alcohol, and a number of common organic solvents, and to 
obtain like data for the official salts of these acids as regards water 
and aqueous alcohol. The results obtained, together with obviously 
trustworthy results recorded by previous investigators, are tabulated, 
and aho represented graphically in the original. 

The method used consisted in agitating the solvent with excess of 
the acid or salt at the selected temperature, due precautions being 
taken to secure saturation in each case and to ensure uniform 
experimental conditions. The specific gravity of the saturated solu- 
tion was determined, and then the quantity of substance in solution 
ascertained by evaporation to dryness, or if this was impossible, by 
chemical analysis. The results are expressed as the number of grams of 
substance in 100 grams of the saturated solution. 

The following deductions are drawn from a consideration of all the 
results obtained. Of the thirty-fivo substances examined, only nine 
gave results showing satisfactory agreement, with the figures quoted 
in the U. S. P., the remainder showing differences ranging from 5 to 
lull* A solubility determination is of littlo value as a criterion 
of the purity of a substance. It is impossible to predict the solubility 
of a substance in a mixture of alcohol and water from a knowledge 
of its solubility in each of these soivents alone. Citric acid shows 
nearly parallel solubility curves for the anhydrous and hydrated 
forms in aqueous alcohol, the second being the more soluble substance. 
Potassium citrato mixed with aqueous alcohol causes the separation of 
•m upper layer of nearly pure alcohol, and a lower layer of aqueous 
salt solution (compare Linebarger, Abstr., 1892, 114G). Oloio acid 
shows apparently unstable solubility equilibrium in aqueous alcohol 
at certain concentrations. Trichloroacetic acid undergoes partial 
esterification in aqueous-alcoholic solutions. T. A. H. 


Organic Salts of Yttrium. Sebastian Tanatar and I. Von- 
J.WSKI (,/. Hum. I'hys. Chau. Hoc., 1910, 42, 586— 590).— Yttrium 
1 ‘i‘Ofimnate. (htC0 2 ) 3 Y, formed by the prolonged heating on a water- 
'•ith ol yttrium oxide with dilute propionic acid, can he readily 
0 :u :i "^ P m ‘ e by recrystallisation. It forms white, monoclinic needles, 
•mil is insoluble in all organic solvents except warm alcohol, by which, 
tnvever, it is converted into the basic salt. The following salts were 
also obtained : the iso butyrate, (C 3 H 7 -CO„bY ; lactate, 

. , (0H-CHMe-CO,),Y,!H,O; 

bewate, A(OBz) s ; fumarate, (0 4 H ? 0;) 3 Y 2 ,2H,0 ; phthalale, 

. (*qi,II,0,),Y.,C, jr..O/: 

and citro - 

oxide t <W nitrale ’ Y(N0 3 ) 3 ,2H ? 0, is formed by dissolving yttrium 
ex( ; ess Mute nitric acid and evaporating to a syrup, 
forriK H 116 100°* After cooling and stirring, the syrup suddenly 

f0FmS tlQ y ^ls with development of heat. Z. K. 
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Transformation of Stereoisomeric Ethylenic Comp OUnd3 
I Paul Pfeiffer (Her., 1910,43, 3039 — 3048). -When an 
haloid derivative of butyric or /3-phenylpropionic acid is treated with 
potassium hydroxide, it furnishes the unstablo corresponding a-halo 
gennted isocrotonic or uHocinnamic acid, whereas With pyridine, it 
yields the stable a halogeuated isomeride. In both cases the unstable 
form is first produced, but in the presence of pyridine this u 
transformed into its isomeride. 

[With A. Lancieniserg.]— a/3-Dichlorobutyric acid roads slowly with 
pyridine at the ordinary temperature, but more rapfdly on warming at 
100°, to give a-ehloroerotonie acid. Under like conditions, 
bromobutyrie acid furnishes a-broinocrotonic acid. a/3-l)ichloro- 
/l-phenylpropionie acid is not decomposed by pyiidino at atmospheric 
temperature, hut at 100° furnishes a-chlorocinnaniic acid, wliiht 
a/ 3 -dibroino-/?-pheny]propionie acid gives cinnamic with some a-bromo- 
cinnamic acid. 

a-Chloroisocrotonic acid, when kept, in pyridine solution with 
pyridine hydrochloride at atmospheric temperature, or more rapidly on 
warming, is converted into a-chlorocrotonic acid, and under like condi- 
tions a similar etiango ensues with a-chloroaf/ocinnamic acid, a-bromo- 
oifociunamic acid, and a-bromoisocrotonio acid, the last-mentioned 
acid being also transformed when kept with pyridine alone. [i-Cliloro- 
fsocrotonic acid is not transformed into /3-clilorocrotonic acid under 
these conditions. A, 11, 


Linolenic Acid and Linseed Oil. Ernst Erdmann ami Fuel 
Bedford (Zeitsch. physiol Che.m., 1 910, 69, 76—84. Compare Abstr,, 
1909, i, 357).— Several miscalculations are pointed out in UolletO 
work (Abstr., 1909, i, 76(1). The general conclusions drawn arc; 
(1) The hydrogen and iodine numbers show that in linseed oil there is 
not more than^O— 25%) of acids, C ls lI 30 O. 2 , containing three ethylene 
linkings. This is rnaiolv a-linolenic acid, which yields a hcxi- 
bromide, m. p. 179". (2) \Vben the solid hexabromide is treated with 

zinc a mixture of two stereoisomeric acids is formed; 70% of tnis 
mixture consists of /3-linolenic acid and 25% of the a acid. The^nJ 
yields an oily tetrabromide, and this with zinc gives the 0-acid together 
with polymerisation and aiihydro products. (3) Rollctt s conduw 
that, only one linolenic acid is present in linseed oil, and tlM 
amount is some 50 — 60% arc incorrect. 


The Composition of Boiled Linseed Oil and the Distribution 
of Oxygen in Dried Layers of Oil. I. E. 
l'bj,. Chan. Hoc., 1910, 42, 658-676. Compare Erdmann, Ab.. j 
1909, i, 357).— The solid substances formed when 1 ' Bseed o , tk 
on a plate contain unsaturated double linkings, and eve 
greatest quantity of oxygen has been absorbed, the c Iried 
an iodine number not loss than 1415. The amount . }g tera „ eB 
depends on the thickness of the layer and the surround i ^ 

tore, but in all cases if, after tho layer has_ ceased ^ ^ 

weight, tho surface of the layer be removed, oxjge 
absorbed again and the weight increases, 
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Although fresh linseed oil has no reducing properties, the oil dried 
plates is markedly reducing, owing to the formation of two linoxins 
from tile glycerides of linolie and linolenic acid. 

The linoxin (I) from linolenic acid is a solid insoluble in alcohol and 
, t | ]el . that (II) from linolie acid is a soluble syrupy liquid. The 
HiK’\ins are not ozonides, and a detailed study of their properties 
j „al- to the conclusion that they have the following constitution : 

° 


I 


I 


I. (CH 2 Mc*€H-OH-CH 2 -OH-CH-[Cir 2 ] 10 'CO),O. 

0 0 

/\ V~? /\ 

II.{Cll,Me'UH-CH-CH,-CH-CH-CIf a *CH-OK-[CH,] ; -CO)jO. 

The relative proportions of each formed in various experiments are 
estimated and found to agree very well with the theoretically calculated 

numbers. 


Z. K. 


The Ability of Alcoholic Hydroxyl Groups to Form Com- 
plexes. (1. Calcagni (Alii K. Amid. Lincei, 1910, [v], 19, ii, 
83:1—337). — By a method analogous to that of Weinland (Abstr., 
lfiltP, i, 757 ), tho author has prepared basic salts of hexaglycollato- 
aml hexulsctato-tricbrome bases. To them is to be assigned a constitu- 
tion similar to that of the salts obtained by Weinland, so that in this 
rase the alcoholic hydroxyl groups take part in the formation of the 
salt, whilst other negative radicles (chlorine, bromine) only strengthen 
the carboxylic hydrogen. The basic glycollate of a kexaglycollutotri - 

Arm bass, [ ( > 3 ^ CU2 ' 0H ^"]c0 2 -CH 2 -0U,Cr(0II) 3 , is obtained 

as a dark green, hygroscopic powder by dissolving chromic hydroxide 
in glycollic acid and precipitating with alcohol. It is stable towards 
ammonia and sodium hydroxide ; chromic hydroxide is only 
precipitated after prolonged ebullition with the latter. The Sasic 
lactate of a hexahiclatolrichrome base, 

[ Cr3 (OH) CHMe ' OH,6 ] CO i ,CMo ' OII ’ Cr ( OH) 3’ 
was obtained ia the same way, and has similar properties. The 
analytical results indicate the presence of about 5H.,() in the molecule. 
When it is treated with fuming nitric acid on the water- bath, only one 
ol the lactate groups is replaced, the nitrate , 

| Cl '3[oH) o CHMe 01I)6 ] N0 3' Cr ( 0H )3l 
being formed. " R. Y. S. 


The Equilibrium Isomeriem of Acetoacetic Ester and the 
So-called Isorropesis of its Salts. Arthur IIantzsch (Ber., 1910, 
43, 3049— 3076).-- -A systematic investigation of acetoacetic ester aud 
itij hoinologues has been made both by refractometrio (compare Br uhl, 
- ^tr., 1905, i, 407) and ultra-violet absorption spectra methods, with 
1 wew to determining its constitution. The following are the chief 
Stilts recorded. 
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The dialkylacetoacetates, which exist only in the ketonic f 01m 
absorb but little ultra-violet light, whilst ethyl ethoxycrotonate show’ 
large absorption, but neither of these exhibits much change 
absorption in whatever solvent it is examined. Ethyl acetoacetate, on 
the contrary, shows great variation in absorption, depending on y le 
eolvent used; thus, in water and dilute hydrochloric acid, it i s slightly 
absorbent, whilst in indifferent solvents the absorption increases 
inversely as the dielectric constant- of the solvent, and reaches its 
maximum in hexane. The absorption also increases with rise o' 
temperature and with increasing dilution, the latter especially ij 
hexane. This rise in absorptive capacity is parallel with Briihl's 
exaltation of infraction. Methyl- and ethyl-acetoacetic esters show 
similar behaviour. Homogeneous ethyl acetoacetate shows greater 
absorption than its solutions. 

Tables and graphs illustrating these general results are given in the 


original. 

The following explanation of these results is given. The aceto- 
acetates and their mono-substitution products, in the homogeneous 
state and also in solution in indifferent solvents, are equilibrium 
mixtures of heto-enolic isomerides. The equilibrium point is shifted to 
the enol side by (1) rise of temperature, (2) dilution in the same 
solvent, (3) use of solvents of decreasing dielectric constant, Ethyl 
acetoacetate is strongly enolised and slightly associated. In dilute 
hydrochloric acid solution, it is practically entirely ketonised, and in 
dilute hexane solution almost entirely enolised, 6ince then it shows 
nearly the same absorption spectrum as ethyl ethoxycrotonate. In 
water, at medium temperatures, it is about one-fiftb, and in methyl 
alcohol about nine-tenths, enolised. These results are continu'd in part 
by Stobbe’s observations on the ferric chloride test (Abstr., 1007, 
i, 177), 

It is pointed out that the phenomenon of isorropesis (Stewart and 
Baly, Trans., 1906, 89, 498) is particularly well shown by the addition 
of alkalis to ethyl acetoacetate (compare Baly and Descb, ibid., 1904, 
85, 1036), and is probably the result of “salt” formation, since 
maximum absorption is reached more quickly the greater the con- 
centration of ester and the more acidic in nature the latter is. 
Further, the metallic derivatives of ethyl acetoacetate are optically 
and chemically different from the enol-form of the ester itself, and in 
these derivatives the ester must exist in a new form, which may he 


called the aci-form, since it probably also occurs to a minute extent m 
solutions of the ester in hexane. The relationship of the aci- and 
enol forms cannot be that of stereoisomerides, as these would be 
optically identical (this voL, i, 474), and of the formula; considered 
for the aci-form, the most likely is the annexed one, the dotted line in- 
dicating a “ subsidiary valency." This formula repre- 

rMn-n-l\WH \ sents a ‘‘ ™lency isomeride”of the enol form and perm 
CMe O Me(H) ^ & of Ba|y and De6ch ' 8 « oscillate 

r*TT*rvOFrVO explanation of isorropesis, the oscillation taking p ace 
CH C(OEt).Q icterchange J ■■ principal" and 

linkings at the points marked 1 and 2, with a suitab e c an ^ 
position of the double linkings. Apart from the equilibrium isom 
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’ etfffen the koto and enol forms and between the enol and aci-forms, 
’ _, n , 15 a third possible equilibrium between the trans-enol and cis- 
uol forms, and it seems likely that the eis-enol form only can pass into 
the M'i-form thus : 

Me-CO __ Me-C-OH _ CMo-C-OH(Me) 
(CO'OEt)CH. 2 (COOEt)CH H-C-CO-OEt 

Koto-form. Trans-enol form. Cis-enol- = aci-form. 

„ T. A. H. 

Ethyl a-Nitrosoisoheptoate and the Action of Nitrous 
Ga8 es on Allyl-, Dimethyl-, and Diethyl-acetoacetic Esters. 
j.- LJl - s Schmidt and August Haid (Annalen, 1910, 377, 23—30. 
Compare Schmidt and Widmann, Abstr., 1909, i, 453).— The nitrous 
eases from a mixture of nitric acid and arsenious anhydride react 
with ethyl i-soheptoate, yielding ethyl a-niirosohoheptoalt, 

CHMe 2 *CH 2 *CH 2 *CH(NO)*CO,Et, 
asa dark blue oil, Df 2 1*054, and nf* 1*6251. It has a strong odour, 
cannot be distilled oven under very low pressures, and gives 
I.iebmnann’s nitroso-reaction. When kept or when treated with 
water or alkalis, the blue liquid becomes colourless ; this is partly due 
to polymerisation, and partly to conversion into the isomeric oximino- 
derivative. It has a deeper colour, and is also somewhat more stable 
than the analogous fsohexoate (Schmidt and Widmann), When 
oxidised with hydrogen peroxide, the nitroso-ester yields ethyl a-nilro- 
i *)hept(tate, C I i Me/ CH/ C 11, ■ CH( NO.) * CO, 1-1 I., as a yellow oil, 
Dj 5 1 070, «L 5 1*4486. 

The nitrous gases react with ethyl allylacetoaeetate, but definite 
products could not be isolated, and when ethyl dimethyl- and diethyl- 
acetoacetates were used, the unaltered esters were recovered. It would 
thus appear that substituted acetoacetic est-ors, in which both the 
methylene hydrogens are replaced by alkyl groups, cannot yield 
nitroso-derivatives. J J_ g. 

Esters of Aliphatic Nitroso- and Nitro-carboxylic Acids- 
Julius Schmidt and Hedwig Dustekle (Annalen, 1910, 377, 30—70. 
Compare Schmidt and Widmann, Abstr,, 1909, i, 453; Schmidt and 
Haid, preceding abstract).— Nitrous gases from arsenious anhydride 
tuid nitric acid are able to replace by nitroso-groups, not merely 
iicety], but also formyl and benzoyl groups in esters of u-acylated 
saturated carboxylic acids. The formyl group is replaced most 
readily , and the benzoyl group least readily. In the last case 
tile reaction requires several days for completion, and the product 
actually isolated is not a true nitroso -derivative, but the isomeric 
oxnmno-compound ; at the same time, partial hydrolysis occurs, so 
ti-at the final product in the case of ethyl benzoylsuccinate is ethyl 
“Vdcogen oximinosuccinate, C0 2 H*CH 2 *C(:NOH)*C0 2 Et. 

ic mtio-group iu esters of nit-ro-substituted saturated acids can 
e replaced by the nitroso-group by the action of the nitrous 
r 011 the ester * n the absence of a solvent, but it has not been 
UUD I'cssHcle. 60 far, to replace the bromine atom iD a-brominated 
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esters by the nitroso-group. When ethyl formylphenylacetate is 
an oximino-group replaces the formyl group, and at the same time tv 
phenyl radicle is nitrated, so that the final product is u 

N 0 2 * C 6 H 4 * C( I NOH) • C0 2 Et. 

Ethyl diacetylacetate does not react with the nitrous gases- a 
presence of a CH-group in the acylated ester is thus essential for a 
reaction (compare preceding abstract), and it is probable that ti^ 
nitroso-group first replaces the hydrogen atom of this group and that 
hydrolysis then takes place, resulting in the elimination of a molecu! e 
of the organic acid, for example: CHg-CO^CHK'CO Ft 

CH,-CO-C(iJO)K-C0 3 Et — > CH s -CO,H + NO-CHR-CO,Et. 2 ' ^ 

The changes which the nitroso-dorivatives undergo when kept have 
been examined, mainly by cryoscopic measurements. In the case of 
ethyl a-nitrososuccinate and ethyl a~nitroso ra-butyrate, the blue oil- 
undergo polymerisation, yielding the nearly colourless biinoleeulu 1 
products, which, in their turn, change gradually into the yellow or 
colourless, unimolecular oximino-derivatives, for example : 

C0 2 Et*CH 2 *CH(ls T 0)'C0,Et [C0oEt-CIl 2 *CH(N0)-C0 2 Et], 

Blue. Nearly colourless. 2 

C0. 2 Et-CH 2 ‘C(:N-0II)-C0 2 Et. 

Yellow. 

In most other cases the second change begins before the first is 
complete, so that the molecular weight never reaches the value 
required for the bimolocular compound. This is extremely well shown 
in the case of ethyl a-nitrosopropionate, prepared from ethyl a-formvl- 
propionate. The conversion into the oximino-compounds is accelerated 
to an enormous extent by the presence of minute traces of alkalis, and 
most solvents, for example, water and benzene, also facilitate the 
transformation. 

Good yields of esters of amino-acids cannot be obtained by reducing 
either the nitroso- or the more stable nitro-esters, the best result' 
being obtained when stannous chloride and hydrochloric acid are used. 
Small amounts of the oximino-carboxvlic acids can be prepared by 
hydrolysing the esters of the nitroso-acids with very dilute alkali at 
low temperatures. Small yields of the potassium salts of the a-mtro- 
acids are formed when the corresponding esters are treated with con- 
centrated potassium hydroxide solution. They form golden-yellow 
crystals, and cannot be transformed into the corresponding acids. 

Ebert's ethyl a-oxiininosuceinate (Abstr., 1885, 1122) is formed 
readily when ethyl a-nitrososuccinate is shaken with sodium carbonate 
solution ; it has 1 ’3765, and when hydrolysed with sodium hydroxide, 
the oximino-ester yields oximinosuecinic acid, ethyl oximinoproptonate, 
or oxalacetic acid, according to the conditions of the experiment, but m 
all cases the yields are extremely poor, namely, 1 to 2%. 

Ethyl a-nitroso-n-valerate , 0HEfCIl(NO)-CO 2 Et, prepared from ethyl 
?r propylacetoacetate, forms a dark blue oil, and retains the blue co out 
for some twelve to twenty-four hours at the ordinary temperature, 
has Df 1-213 and nf/ 1-4350, and the isomeric a-oximino-ester * ‘ 
yellow oil, with wj* 13250. When oxidised with hydrogen P® l0 * l |^j ^ 
ni(roso-derivativeyieldsef/t?/£ a- ? t i tro-n-val>]rate, 01I 2 bjt*0Il(i .>) 2 

as a yellow oil, with D« 1 0551, nff 1*4595, and has a very strong o<jo . 
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Fihvl o-nitrosohexoato (Abstr., 1009, i, 454) has «fj 1'45 15, ami 
j lrM [lie corresponding nitro-derivative is treated with concentrated 
lotossi'io' hydroxide solution, yellow crystals of potassium a-nitro- 
L aw i", C , U 9 - CH(N0 2 )-C0. 2 K, are formed, together with the potassium 
^itcf a oximinohexoic acid. 

a .().nminohexoK add, C 4 R fl 'C(.N-0H)-C0 5 H, crystallises from water 
iD colourless needles, m. p. 132° (decomp.). 

Pure ethyl a-nitrosopropionate, prepared from ethyl a-formyl- 
propionate, has 1 "4295, and can be kept for two or three days. 
Use best, method for transforming it into the isomeric u-oximino-ester 
j, Poking for a few minutes with very dilute sodium hydrogen 
carbonate solution and keeping for two to three hours. 

odmino'iiitrop/ieiiylaceiate, N0 2 'C B H 4 -C(:N0H)-C0,Et, crystal. 
Ii, t ,s from alcohol in colourless, glistening needles, m. p. 195°. It 
v j e l,| 5 sparingly soluble mercurous and silver derivatives, and gives a 
III, tv reddish-brown colour with ferric chloride. The benzoyl derivative, 
_\ I) [■ r, Hj • C(C0 2 E t) I N 0 • COPh , has in. p. 145°, and its methyl ether 
forms colourless needles, m. p. 151°. 

It has not been found possible to isolate a nitroso-derivative from 
ethyl dibcnzoylsuccinato by the action of nitrous gases, although 
benzoic acid is eliminated. 

Ethyl u-benzoylpropiouale reacts with nitrous gases, yielding ethyl 
a-oxiiuinopropionate and the corresponding acid (Ebert, loo. cit.). 

J. J. S. 

Synthesis of /3-Methyl-a/3diethylhydraorylio Acid and its 
Properties. I. Matschubevitscu (J. lluss. Ploys. Chem. Soe., 1910, 
42, S91--89D. Compare Abstr., 1909, i, 304).— Klhyl 
dielhylhjiracrylale [ ethyl fi-hydroxy-ft-rnethyl-a-ethylvahrale], 
OH-CMeEc-CHEt'COjEt, 

is best prepared by mixing methyl ethyl ketone with ethyl a-bromo- 
butyrate dissolved in dry benzene, and pouring on to dry zinc previously 
treated with sulphuric acid. The whole is heated on the water-bath 
in a reflux apparatus for some hours, after which the product is treated 
with water, fractionated, and purified. It is a colourless, mobile liquid, 
b. p, 115-5 — 11 6°/25 mm., 214—2197760 mm. (decomp.), D f 0*96230, 
which with barium hydroxide yields the acid, O H •OMeEfCHEt - C0 2 H, 
ot wltich the potassium, sodium, barium, silver , and copper salts are 
described. 

W itb sulphuric acid the acid is decomposed, thus : 

OH-OMeEt-CHEt-CO, H = H.,0 4- CMeEtICEt-COJI 
and OH-CJIeEt-CHEfCOjH = H s O + CO, 2 + OH*CMeEfCH,Et. 

M hen the ester is treated with phosphoric oxide, ethyl fi-methyl - 
sethjl-^.penteHoate, CMeEtlCEt-COjEt, b. p. about 183—190°, is 
wined, which when treated with potassium hydroxide yields /1-methyl- 
uet >}l-A n -pentenoic acid, CMeEt!CEt*CO.,H, ofpvhich a bromide and the 
I'oUmium, silver, lead , and calcium salts were prepared. Z. K. 

, Unai T Termolecular Pseudo-ternary System : Acetalde- 
^1 n ^ arace ^ a ^ e byde, and Metacetaldebyde. Andreas Smlts 
'm's "o' de L^euw (Proc. K. Akad . Weteusch. Amsterdam, 1010, 13, 
^'^'"Observations relating to the connexion between acet- 
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aldehyde, paracetaldehyde, and metacetaldehyde are discussed, and it i s 
shown that the apparently contradictory results relating to the 
conditions under which these substances are formed and transform^ 
into one another can be accounted for on the assumption of a ternary 
equilibrium represented by : 

Acetaldehyde Zt Paracetaldehyde. 

Nn // 

Metacetaldehyde. 

On account of tho conversion of metacetaldehyde into the other 
two isodynamic forms, previous attempts to determine the triple 
point of metacetaldehyde have given erroneous results. By a 
in which the substance, contained in closed thin-walled capillary tubes 
was immersed in baths of different temperatures, the melting point 0 , 
metacetaldehyde under its own vapour pressure was found to be 
246'2°. This is much higher than the temperatures, 184" and 16Z 
obtained by Koozeboom and Hollman respectively. II, H, p 


The System Acetaldehyde-Alcohol. Andreas Suits ami 
II. L. de Leeuw (Proc. K. Akad. Wetmsch. Amsterdam, 1910, 13 , 
329— 339).— Experiments have been made to determine the nature 
of the additive compounds which are formed in mixtures of acetalde- 
hyde and ethyl alcohol. Mixtures which had been kept at the ordinary 
temperature for about a year, or heated for several hours at 100 ", gave 
no indication of the presence of water when tested with anhydrous 
copper sulphate. When acetaldehyde-alcohol mixtures are left in 
contact with copper sulphate for a long time, a blue colour appears, 
however, and this is supposed to be due to the catalytic influence of 
the copper salt on the formation of acetal. This accelerating effect 
affords a convenient method for the preparation of acetal. 

The mixing of acetaldehyde and alcohol is attended by a large 
diminution in volume, and it is found that the density of an equi- 
molar mixture has a maximum value (I>i s 0-8719) which is very 
much greater than that of either of the components. The density data 
indicate therefore the formation of a compound CHyCOH.CjHoOH, 

Measurements of the boiling points of various mixtures at different 
pressures, and of the composition of the vapour emitted by these 
mixtures, were also made. The curves obtained by plotting boiling 
points against the composition of the liquid also indicate the forma- 
tion of the above compound, and a further compound containing a 
larger proportion of alcohol. Similar conclusions are drawn from the 
heats of mixing, a maximum heat effect being obtained for an equimo ar 


mixture. . „ , 

The data obtained in freezing-point measurements confirm tw 
results, and indicate with certainty the formation of compound , 
CH,-COH,C 2 H 5 -OH and CH,-COH,2C 2 H 5 -OH, which are consulerabl) 

dissociated at their respective melting points, -122 ami -*•' 


Preparation of Keten from Acetone. Jotius ; Sen 
Maximilian Bergmans (Her., 1910, 43, -8A 2 . F 

Wilsmore, Trans., 1907, 91, 1938).-Keten appears to be 
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■it fairly high temperatures, and a 14% yield can be obtained by 
' the vapour of acetone through a hard glass tube filled with 
oru ,is earthenware and heated at 500 — 600°. The decomposition of 
acetone appears to take place in two stages : (1) at about 500—600°, 
•’CH •CO - CH 3 = 2CH,.GO + 2CH 4 , and (2) at higher temperatures, 
jpH' ICO = 200 + C 2 H 4 . It is impossible to prevent part of the keten 

horn "decomposing even at the lower temperature. 

It is highly probable that in the preparation of keten from acetic 
anhydride, acetone is the first product formed. J, j, g. 

A New Sugar, Verbascose, from the Root of Mullein. Emile 
BoiBijMLOT and Marc Bridel (Campt. rend., 1910, 151, 760—782*).— 
A description of the detection and isolation of a new polysaccharide 
occurring in the roots of Verbascum thapsus. The sugar, for which the 
name verbascose is suggested, crystallises in minute, spherular 
aggregates of slender needles, m. p. 219—220°, on the Maquenne 
block; [«] u + 169‘9°. It appears to be analogous to stachyose, 6inee, 
on hydrolysis, dextrose, lacvulose, and galactose are produced. 
Verbascose does not reduce Folding's solution ; on oxidation with 
nitric acid, it yields mucic acid. 

Yerkscum thapsus appears also to contain a glucoside, hydrolysable 
by emulsin. W. 0. W. 

Purification of Starch. Giovanni iMaltitano and Mlle. 
A. N. Moschkoff ( Compt . rend., 1910, 151, 817—819. Compare this 
vol, i, 301).— Further experimental details are given for the prepara- 
tion of starch free from electrolytes by the method previously described. 
Potato starch is the variety most amenable to this method of purifica- 
tion. The material so obtained contains less than 002% of ash. With 
hot water it gives a colloidal solution less viscous than an ordinary 
starch solution, but from which the substance is precipitated by 
dilution. \y. q. W. 


The Adsorption of Acids by Carbohydrates. Fred. Robinson 
(Pi'Oc. (Jamb. Phil. (Joe., 1910, 15, 548 — 558. Compare Fenton and 
Go-tling, irans., 1898, 73, 554). — -The dry carbohydrate is covered 
with chloroform or carbon tetrachloride, a standard solution of dry 
hydrogen chloride or bromide in the same solvent is then added, 
and, after several hours, a known volume is withdrawn, shaken with 
water, and titrated with barium hydroxide. 

Carbohydrates adsorb the acids rapidly, the results agreeing well 
wit t an exponential adsorption formula, but the relative order of 
a .-oiption is not related to the chemical nature of the carbohydrate, 
t is also, independent of chemical action, as the adsorptive power 
o ■ a -it is the greatest, although starch yields the smallest quantity 
. ' ' 010IL1 e t by If Liiiiira Iclehy do. Lactose and dextrose have the lowest 
'* * 01 l ,tlTe power, lactose and maltose differing widely. Lsavulose 
un sucrose become pink, and finally black, with hydrogen bromide. 


23 unto 30 ' ellulose. Carl G. Schwalbe (Zeiisch. angew. Chem., 1910, 
' ” The conclusions of Jentgen (this vol., i, 654) are 

sous, as the cellulose used would retain a considerable quantity of 


and /. Pham. Chim., 1910, [vii], 2, 431—490, 
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water, so that the acid is diluted with water, and is not in .. 
so-called molecular condition. 0, jf 8 


Nitrous Esters of Cellulose. Paul Nicolardot and 
Chertier ( Compt . rend., 1910, 151, 719 — 722). — Estimation of tt* 
nitrogen in nitrated cellulose by the Schltesing method always gi te , * 
higher result than when the analysis is effected in the Lunge nitrn 
meter. This appears to be due to thc existence of nitrous esters, .. 
tmdergo immediate decomposition when dissolved in sulphuric acid 
Attempts to prepare such compounds by the action of oxides of 
nitrogen on cotton under various conditions were unsuccessful, oxida 
tion usually taking place. By their action on viscose, however in 
presence of acetic acid, a product was obtained containing j a 
nitrogen (Schlursing) or 5% (Lunge). This was freed from nitrates 
by treatment with acetone, in which the nitrites are insoluble, 

The nitrous esters of cellulose are somewhat unstable, grey sll i,. 
stances, pulverulent when dry, but gelatinous when wet. They w 
insoluble in water and organic solvents : alkalis bring about hydrolvsis 
nitrites being formed. Hydrolysis is slowly effected by water at' the 
ordinary temperature, and in contact with alcohols, decomposition 
occurs, the corresponding aldehyde or acid being produced. The 
deterioration of nitrated cotton is probably connected with the presence 
of these substances. W. 0, \Y. 


Ammonium and Oxonium Perchlorates. Relationship 
between Constitution and Behaviour towards Water. Km 
A. Hofmann, R. Roth, K. Hobold, and A. Metzi.er (£er„ 1910,43, 
2624 — 2630. Compare this vol., i, 105, 168, 1S7, 370). — The solution 
of perchlorates in water is primarily due to the formation of hydrates; 
electrolytic dissociation and hydrolysis are secondary phenomena. 
Quaternary ammonium perchlorates are not so readily soluble iu water 
as the perchlorates derived from primary, secondary, and tertiary 
amines. Diazouium perchlorates and the perchlorates of the magenta 
and methylene-blue series are also sparingly soluble. 

Oxonium perchlorates of the type R,0,HC10 4 are readily soluble, 
whereas tertiary peichloratcs, R 3 0-C10 4 , are sparingly soluble. 

These phenomena are attributed to subsidiary valencies of the 
acidic II atom, which can be used up in attaching water to the 


molecule of the acid or salt. 

The following salts are described : TrirnethylammoniuM perchlmk, 
NH.Ue 3 'C10,, doubly refracting prisms and pyramids ; at li°, JO 
grams dissolve in 100 of water; trimethylamineoxide percUumk, 
N.Me 3 0,HC10„ hygroscopic cubes; ethylmediamim perchlmlt, 
C 2 H 3 N T .,,2HC10 4 , compact prisms, soluble in its own weight of water 
at 17°'; Utramethytiivunonium perchlorate, NMe 4 -C10 4 , tetragom 
crystals, decomposing above 300“, solubility 0 -34:1 at 1 :L, 1 003 at , 
and 1'554 at 25°; tetraelhylammonium perchlorate, solubility-, - 
17°, decomposes above 300“; trimethyUthylammonium perchlorate, ot e , 
rectangular prisms, solubility 11 06 at 17° and 11'97 at 20 , “ m '■ 
Iromoetlwl perchlorate, O,H 4 Br-NMe s -C10 4 , rectangular P latcs ; ' 
about 21)0“ (decomp.), Solubility 3-59 at 19“; M*» 
0H-C 2 H 4 -NMe 3 -C10 4 , glistening, rectangular plates from 
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. , f0 labiHfcy 0'89 at 20°; murine perchlorate , C. 2 H 8 ‘NMe 3 *CK) 4 , 
L "‘ 0 prism?, solubility 5764 at 0°, also soluble in 30% hydrogen 
' ViJo ' betaine perchlorate , C 2 H 3 0 2 *NMe s 'C10 4 , doubly refractive 
,vtA * lability 17*73 at 19°; diphenyliodmiumperchlmile, IP}yC10 4 , 
hurled felted needles, solubility 0*624 at 19*6°. The per- 
bnte^ of malachite-green, crystal- violet, and methylene-blue are 
1 i 'ru'iirdy soluble that the solubilities can be estimated by the 
iloruuetric method only. The perchlorates of the corresponding 
i»co-l)U?es are much more readily soluble. Magenta telraperchlorale, 
H N.vlHC10 4 , is a dark orange-coloured, crystalline powder, 
ituiied by mixing the monoperchlorate with 60% perchloric acid 
dntion and ether ; it decomposes above 300° and is hydrolysed by water 
the monoperchlorafco. p-Phenylenediamine, p-phenylenedimethyl- 
i-uuiue, acetyl-p-pbenylenediamino, and wi-phenylenediamine, all yield 
oarin^ly soluble crystalline diazonium perchlorates, that derived from 
^lieDvleneiliamine beiDg extremely explosive. The diazo-compounds 
•out i-pheuylenediamine and o- and ;j-aminophenol do not yield 
rvstallinc perchlorates. 

The following alkaloid perchlorates are formed as precipitates when 
f trtic acid solutions of the base are mixed with excess of 20% per- 
hloric acid solution: Cinchonine perchlorate (2), prisms; strychnine 
m Morale (1), long needles, solubility 0*22 at 15° ; brucine perchlorate 
\\ rhombic plates, solubility in 2% perchloric acid solution 0T5 at 
ig : morphine perchlorate (1), glistening needles, solubility iu 4% acid 
*41 at 15°; cocaine perchlorate (1), long needles, solubility iu 8% 
cid 0 26 at 6°. The numbers refer to the number of molecules of acid 
Dinbined with one molecule of alkaloid. Quinine, quinidine, kairine, 
iilliue, nicotine, piperidine, piperazine, and solanine are not precipitated 
; 20",, perchloric acid. 

Aniaahlehyde perchlorate , 20Me , C ji lI,‘CII0,HC10 4 , crystallises from 
boreal solution in colourless prisms or plates, which deliquesce in 
•ntact with the air. Chrysoquinone perchlorate, C js IT 10 O 2 ,HC1O 4 , 
«tin dark violet-coloured prisms, decomposing at. about 190 u . 
utbranol, anthraquinone, diphenylene oxide, and phenyl ether do not 
;e!«l perchlorates, but dibromophenyl ether and dibromodiphenylene- 
[ide yield sparingly soluble perchlorates (3 mols. of oxygen compound 
► 1 of acid) which are hydrolysed by water. 

A anlhoxonium perchlorate , O ]3 H 0 O*OlO 4 , prepared from an ethereal 
rtution of xanthhydrol and 70% perchloric acid, forms intensely 
bDow crystals ; these decompose at 235°, and are hydrolysed by water 
) xantlihydrol and perchloric acid, but are more stable than the crystals 

santheme perchlorate. The group X*0'% is thus comparatively 
able (compare Baeyer, this vol. t i, 763). J. J. S. 

Some Derivatives of Pentamethylenediamine and a New 
)uvenient Synthesis of 2 Methy Ipyrrolidine from Piperidine. 
' u ' :s vox Bkaun (tier., 1910, 43, 2864— 2879). — 2-Methylpyrrolidine, 
1U 1 f - a, inot be obtained from piperidine in the same way that 
®eti}ldihydroindole is prepared from tetrahydroquinoline, has been 
tifeiaed as follows: JBenzoylpiperidine is converted by phosphorus 
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3 mu,, 
in 

in con- 


pentachloride into benzoyl-e-ehloroamylamine, and this, for p rict j 
purposes, is changed by excess of alcoholic sodium iodide into i,,. rztv ' 
t-iodoamylamine. The latter reacts rapidly with warm alcoholic 33 

trimethylamine to form e-lcnzoyluminotrimethylamylammoniun iojjj,' 
NHBz-[CH 2 ] s -NMe 3 I, m. p. 189°. ('l’he corresponding chloride is ^ 
oil which yields a platinichloride , m. p. 198°) The iodide is con _ 
verted in the usual manner into a solution of the hydroxide, which 
after evaporation to dryness, yields by distillation in a vacuum ' 
mixture of henroyldiinelliyl/'C'n Unof./hylemdunniuc. NH 1>^ ‘[OH,). -y 
b. p. 220 — 225°/ 1 0 mm. ( picrate , oily ; methiodi^e, m. p. i.o, ^ 
above), andp«K<eiiyl4eii2fmit<fe,CH,,.CH , [CII 2 ]. ) ‘NHBz,b. p. 1955l:j m 
which is easily separated, owing to the insolubility of the latter 
dilute acids. The solution of the unsaturated compound in Cw . 
eentrated hydrochloric acid, after many hours at 70°, yields on 
cooling impure benzoyl 8-chloroamylamine, which is converted by con- 
centrated hydrochloric acid at 150 — 160° into %-chloroamylmmehifbt. 
chloride ; this forms a platinichloride, m, p. 192°, and is converted into 
2-methylpyrrolidine by warming with alkalis. Since the m, p.’s of the 
platinichloride and of the aurichloride, 181 — 192° (decomp.) and 18| ; 
respectively, of the 2-methylpyrrolidine thus prepared do not agree 
with those, 206—207° (decomp.) and 158—161° respectively, of Tafel 
and Fenner’s 2-methylpyrrolidine, the author’s base has been cot- 
verted by exhaustive inethylation into the quaternary methiodide, the 
platinichloride of which, deeomp. 255°, blackening at 240°, agrees 
exactly with the corresponding derivative of Tafel and Fenner’s base, 
Benzoyldimethylpentamethylenediamine can be readily prepared bv 
heating aqueous dimethylamine (2 mols.) and benzoyl-t-chloro- 
amylamine on the water-bath. By hydrolysis with hydrochloric acid 
at 150° it yields as dimetkylpenlamelhylenediamine, NMej-fCEdySH, 
b, p. 181—182° ( aurichloride , m. p. 168°). Jiamylditlhylpt* te- 

rn ethjhnediamine, NEt 2 '[CH f ]-’NHBz, b. p. 232 234°/ 10 mm., simi- 
larly prepared from diethylarnine, yields by hydrolysis as-dWji/jmla- 
methylenediamine, b. p. 87— 8S°/10 mm. [platinichloride, m. p. 2!5 : 
(decomp.); picrate, m. p. 110°J. Benzoyldiisobutylpentamelhylmerliaam, 
NHBz-[CH,] s -N(C 4 H g ) 2 , b. p. 250°/10 mm. (deeomp.), yields bj 
hydrolysis as-diisobutylpentamethyleiudiamiwi, b. p. 126— 121-/11 mu. 
(platinichloride, m, p. 212°). These three rts-dialkylpentamettyle* 
diamines aro almost odourless, remain unchanged above 201) ,m 
almost unaffected by air, and do not react with nitrous acid. !s 
inactivity is attributed to steric causes, not to a concentration of t 
basic properties at the tertiary nitrogen atom to such an extent U 
the primary nitrogen atom no longer exerts basic functions, 
latter explanation is rejected because es-phenylmethylpentamiy^ 
diamine, NH s -[(lH a ] s -NI>hMe, b. p. 180°/16 mm. (prepared 
lysing the benzoyl derivative obtained from methylamlmea • 
c-iodoamylamine), in which the tertiary nitrogen atom pro a ) 
weaker basic function than the primary, reacts with nitrous 
the evolution of a gas (probably, therefore a nl J r f°'?“ P 
phenyl nucleus), and also because o-y-dimelhylaminopi py 
NMe 2 -[CHj,-C f H 4 -NH 2 , b. p. 151°/15 mm. (picrate, m-pH ^ 
platinichloride, m. p. 213° (decomp.)], in which the . 
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group is certainly weaker than the aliphatic di'methylamino-groun 
react 3 with nitrous acid with evolution of nitrogen, forming a 
substance which is so uble in alkalis and is therefore probably 
oyilimethylaminopropylphenol. o-y-Dimethylaminopropylaniline is 
obtained by hydrolysing its benzoyl derivative, which is prepared 
from c-y chloropropylbenzamlide and dimethylamine. 1 

])i- ( l,mzoylaminodimethylamyl ammonium iodide 
(N HBz-[CHj j n ) 3 N Me., r, ’ 

»■ V- J 6S > obt f, ed as , a jv-produrt in the reaction between 
dimethylamine and- benzoyl e iodoauiylamme, is converted by hvdriodle 
arid at 1 60° into dUamimdimethjlamylammoniuni iodide ihJriJsd. 

the — 

chlornk, (UU,MJ 2 LCH 2 J 5 ) 2 NMp 2 CI, has m. p. 240°, and form* « 

m. p. 221°. The dibydriodide by exhaustive methySon 

yields the tris-ipiaternary ammonium iodide , 1 

NMe 3 l-[GH 2 ] s -NMe 2 I-[CH 2 ] 5 -NMe s T, 

wldch docs not melt at 300“; the corresponding tris-quaternary 
^ 1 3 extremely hygroscopic, and forms a piotmic/doride, in. n 
2 S(r, blackening afc about 250°. n o ^ 

Oyclic Imines. Iy . Oonstitution of Hexam ethylene- 

.mine and the Action of a£-Di iodohexane on Bases J„T , ,, 

1910,43, 2 853-2864).-The presence of a sev n 

limbered heterocyclic ring in hexamethyleneirnine, which is denied hv 
Unite and Bouillon (Abstr., 1006, i, 692), is p’rove.1 by di 1 in' 
MyUrwmme b. p. 206-208“/! 9 mm., with phosphorus 
«,tac-l,londe and boding the portion of the distillate which is insoluble 
u water with an excess of alcoholic sodium phenoxide for ten hours 
thereby af-diphenoxyhexane is obtained in 65% yield. ’ 

The reactions between di-iodohexane and methyl, imine, dimethyl- 
mine aniline, and pipendine do not yield a trace of hexamethyleL 
ilia derivatives, the products being derivatives of a^diaminohexane 
, of a-pipecohne and substances of high molecular weight Thus 
j i- odohexime and aqueous methylamine (4 mols.) in the presence of 
( l‘U e ideohol after two days at the ordinary teuipeiatuT 2 ld 

. P%h"tnd t^Tt“ Tl ( ' d , ent ‘ fied 111 the fo ™ of methiodide, 

3 o dimethvl P r , ChI r ■ deCOm P' 222 “ obUined therefrom) 
i a 18 - “ lmet M-«£diaminohexane ( dibenzmesulphonyl derivative 

'Vances fCh ’ T P i I#7 ^“ d about ■«* oU mixture of 
Mh f! - m 1 P h moIec J ulai ' we ‘g ht - When heated on the water- 
h ,L, hoK1 ,%<' dl ' lodoh exaiie and aniline (3 to 4 mols.) yield 
| jLS Tr by r 6Imine or phenyl-a-pipecoline, but about' 50»i 
mi S^rn t?^ NHPI,.[0H 2 ], ; -N-HPh, m. p. 74°, which 

■''"•Wcoapound i p’ 6 qo ' !i ? I) der ! V f tive ' m - P; 163 °. ^ 
nine yield dimethvl V P 'i- 1 ‘ . “t-Ducdohoxane and dimethyl- 
»««, SJi e .r CH ^ ,«/ eC f and tetramethi/UZ-diamino- 

■ r- b ' »■ l03= /20 mm., which forms a picrate, 

Sane and piperidbef^’l “? n0t melt at 270 ° ^W-iodo- 

"“•lolrtl , a kott solution on the water-bath yield 
■° m H-ai-l-pipendi/l/iexane, 1 

C 6 NH 10 .[CH 2 ] 6 -C 5 NH w , 
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t). p. T 08°/ 1 6 mm. (picrate, m. p. '208°, blackening at 195’ ; ^ 
chllide, m. p. 230°; <netlMidf, m. P . , 


' , „„ /CU 3 -CH,\ Nr /Cllile-UU 2 -v 

quaternary iodide, CH 2 < C jj\ C jj'/" ^CHj — ». 
263°, which ia identical with the product obtained from 2-pip^ 

and as-di-iodopentane. ... 

The preceding behaviour of di-iodohexane with primary m 
secondary bases proves that caution is necessary m assigning cj* 
structures to substances produced m reactions in which tho rcag ent! 
employed would, apparently obviously, produce ring compound* 

Detection of Choline. Trimethylamine. Max KtMmn« d 
Dauiku Yohlander (Her., 1910, 43, -735 .743), Ghohne platitii- 
chloride is dimorphous; it separates from water m mound;™ 
, , .t.in rlilntp a kohol in regular ocl 


chloride is dimorphous; it separates uum -aver m monoclmi c 
anhydrous crystals, and from dilute alcohol m regular octahedra and 
cubes or combinations of these. The monochmc ntt » slightly deeper 
orange in colour; both have in. p. dlo— 40 with frothing, The 
monoclinic salt is doubly refractive. Tho conversion of one form into 
the other takes place on crystallisation from water or o 0 % aicohol 
respectively and affords a certain test for the presence of choline. 
Choline may also be detected by distillation with potassium hydroxide, 
when trimethylamine is formed and recognised by its odour, men 
trimethylamine is smelt for any length of time, the odour become; 
firstly like that of a monoamine, ami subsequently like that of 
ammonia which persists. Many other substances show a similar 

“ reversal of odour.” . * , , . , 

When choline chloride is heated with excess of MM 
chloride trimetbylcbloroethylammonium chloride, NM« 3 (C,H 4 <S)U, 
is formed. The platimebloride crystallises in octahcdra, iu. p. ; 
the auriclloride forms slender, yellow, doublyrefractive needles. This 
chloroethyl base takes a middle position between neurine and cbolme 

By the' i lit eract ion of aqueous trimethylamine and benzenesulphonyl 

chloride a quaternary ammonium salt is obtained. Tho platmuhlm lie., 

(SO PlrNMe,)»i , tCl f ,,41i J 0(?) 1 crystalliseaiu anisotropic, prismatic, oi 

82 ”« -■ rV-“; Th r«rtr“.?. ~ 

sroDic doubly-refractive needles, m. p. 19b , decomp. .» 1 

chim’d* was obtained in needles; it gives a yellow preciphato with 

picric acid. 

Derivatives of Amino-alcohols. Ernest Fouhneaf (d. «"■ 
uenvauv 337 344 , 397 — 401. Compare this vol., , 24b). 

—The' first papi’ deals with the esterification of 

shows (1) that tho salts of such esters are easily 7 ^ bl ’ h „ 

convenient for the identification of the alcohols - « 

readily obtained by mixing solutions in benzene of 

and the necessary acid ehlor.de or of „ sio g 

of formation appears to be analogous with “ nhorn * duct 0 f 

pyridine to promote esterification of aioohols an add.t p ^ 

the type Ctl lt-N(CO-il)Ii,Cl bemg formed in both cases, 
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min" yields the ester. Mairo’s observation tliat amino-alcohols 
W!ir " • two ethyl groups attached to the nitrogen atom behave 
-^4, is confirmed (Abstr., 1908, i, 248), but an ester was 
pruned in this case by avoiding the use of any solvent. Such amino- 
ilcuhols, however, behave normally with cinnamoyl chloride. The 
* tors of the amino-alcohols aie liquid, distil without decomposition, 
£ > stable towards alkalis, are easily hydrolysed by mineral acids, and 
1 o much less basic than the amino-alcohols ; they have little or no 
\linu'. Their halogen acid salts crystallise well as a rule, but may be 
hvooscopic. The' second paper describes a series of amides obtained 
bv"tbe application of the Schot ten- Baumann reaction to tho amiuo- 
•dcohok In these conditions no esterification of the hydroxyl group 

°°Diuuthylaininotrimethylcarbinol hydrochloride furnishes a benzoate, 
jn. p. \ crystallising with 1 mol. of alcohol, a cinnamate , in. p. 208°, 
aiiil an iso valerate, m. p. 125°. Dimethylaminodimethylethylcai-binol 
ff {vesa benzoate , b. p. 150°/1 3 mm., a diethylcarbamate, 
NMe 2 *0lI 2 , CMeEt*0 , C0vNJ£t 2 , 

]) p, 136741 mm. [the hydrochloride of which, m. p, 142° (decomp.), 
crystallises from acetone in hygroscopic needles, and yields an 
nurichloride , m. p. 98°, which forms orange-red needles, whilst the 
hydrohroniide , m. p. 148°, is very soluble in alcohol and exhibits 
a. marked sedative action], a valerate , b. p. 128°/23 mm. (yielding 
a hydrochloride, m. p. 151°, and a hydrobromide , in. p. 12G°, both of 
which are anaesthetics), a bromovalerute hydrochloride, in. p. 158°, 
which is markedly ameathetic, a diethylacetate hydrobromide , m. p. 169°, 
a bromduthylacelate hydrochloride , w. p. 1G0' J , a he.coate, b. p. 152° 
(under reduced pressure), a bromohexoate hydrochloride, in. p. 130°, 
a bromohej/toale hydrochloride , m. p. 128 u (which is markedly amesthetic), 
and a bromolauraie hydrochloride , m. p. 99°. The higher homologues 
beyond the hexoate show increasingly the characters of the acid 
group, and exhibit the properties of soaps. The hydrochlorides of the 
benzoyl derivatives of the following amino-alcohols : dimethylamino- 
niethyldiethylcarbinol, dimethylaminodimethylpropylcarbinol, diethyl- 
auiinodimethylethylcarbinol, and dimethylamiuodimethyU'soamyl- 
carbinol melt at 180°, 146°, 140°, and 142° respectively. The last 
of these gives a plalinic/doride , m. p. 178°, and the amino-alcohol 
also furnishes a cinnamate hydrochloride , in. p. 1 1 0 U . 

Aminodimothylethylearbinol gives with bromovaleryl chloride an 
amide, CHMe 2 , CHBr*CO‘NH , OH. 1 , CMeEt , 0-H, m. p. 93 u , forming 
brilliant octahedral crystals. Valeryl chloride yields with the same 
amino-alcohol an amide, m. p. 50 — G0°, b. p. 190°/32 mm., and with 
methylaminodimethylethylcarbinol and iminobisdimethylethylcarbinol, 
amides, having b. p. 163°/2D min. and 210°/23 mm. respectively; the 
second substance crystallises in spangles, and has m. p. 152 — 153°. 
All these amides are sedative, and some of them hypnotic; they 
are less toxic than the corresponding esters described in the first 
paper, 

Ethyl cblorocarbonate reacts in presence of sodium hydrogen 
carbonate with ammodimethylethyleai binol to form the urethane , 
0H , CMeEi*CH 2 *NH*CO 2 Et, b. p. 151 — 1 52°/ 1 7 mm., whilst with 

3 l 2 
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the same .alcohol propyl chloroearbonate furnishes the propyl eS ( 
having b. p. 174 — 175°. "These urethanes are hypnoticdn action ^ 
must be given in large doses, for example, 0'4 gram per kilo. 0 f 
weight in rabbits. They are toxic to rabbits in doses of 1-gj* 
per kilo. 

Aminodimethylethylcarbinol with potassium isocyanate yi e ],j s 
substituted carbamide , Oil ‘(’MeKt‘CII,‘lS II -CO" 81],. ni . p . 
which is a powerful hypnotic; the corresponding mahylcartami.li 
similarly obtained, has in. p. 128°, and carbamide iiedmutliyUaJ 
carbinol, m. p. 90° (approx.). ' T. A. Hi 

Carnitine ; Synthesis of y-Trimethylamino-/3-hydroxybuty r in 
Acid. It. Enceland {Her., 1910, 43, 2705- — 2707). — Carnitine, 
present in meat extract, has been pronounced to he ytriinetlivl' 
amino-o-hydroxybutyric acid (Engeland, Abstr., 1909, i. D57). It'fe 
shown now to differ from y-trimethylamino-^hydroxybutyric acid' 
which is obtained synthetically by beating epichlorohydrin will! 
anhydrous hydrogen cyanide to form cUorohydroxybutyruuitrile ; 
this, when heated with alcoholic trimethylamine in scaled tubes it 
110°, or even in open vessels at 70 — 80°, is converted into the chloride 
of y-trimethylamino-fi-hydroxybutyronilrile. The aurichloritk of this 
compound crystallises in reddish-yellow prisms, m. p, 124 — 3 29'. 
Hydrolysis of the nitrile requires ten hours’ boiling with a mixture 
of aqueous and alcoholic hydrochloric acid. A by-product is a 
bimolecular anhydride-like product, of which the sparingly soluble 
aurichloride, C u tf„0 5 > r .,,2AuCl 4 , was analysed. The auriddoriU 
of y-trimethy!amino-j3 h'jdro.vyhulyric acid crystallises in reddish- 
yellow [dates, m. p. 145 ', decomp, at 225". The chloride crystallises 
in needles, sparingly soluble in alcohol. When heated with alcohol 
containing hydrogen chloride, it is converted quantitatively into the 
elhyl ester, the phlinichtoriJe of which sinters at 200°, m. p. 210 — 212 . 
These derivatives are very different from those of carnitine. 


Syntheses of Hydroxybetaines. II. Synthesis of y-Tri- 
methyl-(3-hydroxybutyrobetaine (<H - tsoCarnitine). Adolf 
Kollett (Zeitech. physiol. Chem 1910, 69, 60 6o. Compare this 
vol., i, 658 ).— Ethyl y-trimthylaniino ji-hydroxybulyrate chlomh, 
Nile cl'CH., , CH(OH )-CH„-CO.jEt, is formed when Lespieau’s ethyl 
v-chloro-fl-hydroxybutyrate (Abstr., 1899, i, 243, 790) is heated will, 
an alcoholic solution of trimethylamine for six hours at 100 . llie 
phUinichletride, O ls H l0 O 6 N 5 PtCl fi , crystallises from 90% alcohol in 
slender, pale yellow needles, which decompose at 233 -31 . 

ylatinichlwide of the corresponding acid, 

[NMe,-C'H.,-CH(OH)-CH 2 -CO,H],PtCl c , 
forms orange-coloured crystals, decomposing at 248", and is isomeric 
with carnitine platinichloride (m. p. 214 — 218°). 

A by-product obtained iu the preparation of the ester is tnmetbyl- 
ethylamnionium chloride, which is deposited as the platmchlm e, 
(NMe,Et),PtCl 6 , in the form of pale orange-coloured plates decod- 
ing at 281 — 284". The corresponding aurichloride, NMe 3 MU,. u s> 
forms characteristic needles, which are unchanged at 290°. J- 3- >-■ 
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Action of Ammonia on Unsaturated Acids. II. George 
[ stadnikoff (/. Rusa.^^Phys. Ckem. Soc., 1910, 42, 885—890, 
Compare Abstr. , 1909, i, 772). — In order to confirm the explanation 
, heady given for the formation of imino-acids by the action of aqueous 
ammonia on unsaturated acids, a mixture of crotonie and aminoacetic 
acids was heated in a sealed tube at 120 130° with sufficient aqueous 

ammonia to convert both acids into their ammonium salts. The 
products of the reaction were < ethyl /3-aminobutyrate and diethyl- 
‘S-imino^ityratemetale, C0 2 EfCH 2 -NH , CHJle , CH 2 -C0 2 Et, b. p. 
1 44 “ 19 mm., Df 1'0340, 1-4370, a colourless, mobile liquid, soluble 

j„ alcohol and ether, and readily saponified into / 3 -iminoacetic- 
hutvric acid, C0 2 H*CH 2 , KK*CHi\le 1 CH 2 -C0 2 H, m. p. 200° (decomp.). 
To "avoid the formation of /3-amino-acid, and thus make this a 
convenient general method for the preparation of imino-acids, the 
ammonium salts are substituted by the potassium salts of the amino- 
anil unsaturated acids. To prove that glycine unites with crotonie 
acid in the / 3 -position, propaldehyde and potassium cyanido were 
made to react with the hydrochloride of ethyl aminoaeetate, when 
a-iminomMutyric acid, C0 2 H-CHEt-NH-CII. 2 -C0 2 H,H,0, was 
formed. It forms large, elongated prisms, m. p’. 104—105°. The 
In/ilmfiloi'ide forms small crystals, decomposing at 175— 1 77°. 

‘ Tims, in the interaction of a-amino-acids with crotonie acid, a^-imino- 
dinlipluitic acids are formed. 2 . K, 

Synthesis of y-Guanidinobutyric Acid. R. Exgelaxd and 
1 ’r. Kutsciier {Her., 1910, 43, 2882— 281 33). —This substance may be 
readily prepared by the following method. Concentrated solutions of 
cyanamide and of twice its weight of y-aminobutyrie acid are mixed 
rendered alkaline with a few drops of ammonia, and kept for five 
weeks at the ordinary temperature, the evaporated ammonia being 
replaced from time to time. The guanidinobulyrie acid which crys- 
tallises out is purified by conversion into the hydrochloride, which is 
sparingly soluble in concentrated hydrochloric acid and in alcohol. 
Tire umkhloriie, C 5 H l{ 0 2 N ;i AuCT ( , forms broad, lustrous plates, m. p] 
198—200°. The hydrochloride regenerated from it has m. p, 184° ; it 
is precipitated by phosphotungslic acid even from dilute solutions, 
but not by picric acid or sodium picrate. The synthetic acid is 
identical with that obtained by oxidation of arginine or agmatine. 

R. V. S. 

Action of Some Salta of Tervalent Metals on Thio- 
cyanates. Corrado Rongiovanni ( Boll . chhn. farm., 1910, 49, 
789 791, Compare Abstr., 1908, i, 859). — Molybdenum thiocyanate 
is decolorised by the same substances which decolorise ferric 
thiocyanate. Chromic hydroxide and thiocyanic acid yield a reddish- 
violet solution, which is much less intensely coloured than that of ferric 
thiocyanate, and it behaves differently in other respects, for it is 
not hydrolysed appreciably, and is not decolorised by saline solutions, 
oxalic acid, or acetic acid. Vanadium thiocyanate behaves similarly 
■o the ferric compound. The mode of formation and the properties of 
Ticse substances do not accord with Tarugi s hypothesis (V oc. cih) as 
o their constitution. jt, y. g. 
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Orientation in the Benzene Nucleus. Julius OfiEKwm 
(/. pr. Chem.* 1910, [ii], 82, 462 — 472). — A reply to, and a cUi m ^ 
priority over, Holleman. (j ^ r 

Uneaturated Hydroaromatic Hydrocarbons with Semi C y c v 
Double Linkings. Karl Aluyers and G. Peters (Ber., 1 'jiq ^ 
3076 — 3094). — In two papers published already (this vol., ii 5 3^5 
Atiwers and Essenlohr discuss the determination of constitution b 
optical methods, and point out the importance of ascertaining the 
normal value of the exaltation of refractivity and dis[>ersivity in un ^ g 
turbed conjugated systems and the influence thoreon of various kinds 
of distortion. In pursuance of this object they are attempting to prepare 
and examine optically, substances derived from the three 
/=\ /^\ /-\ ‘ j 
\ /’ \ \ ) XH -' and the P resent P a P er gives the 

results of attempts to solve this question for the third of these 

1 : 3-Dimethyl-A s -c!/c/ohexen-5-oiie on treatment with magnesium 
methyl iodide furnishes 1 : 3 : 5 -trimethyl-A 3 -cyc\ohxen-5-ol ra „ 
46°, b. p. 87 — 90°/17 mm., Uf 0 9132 to 0-9140, n« 1-47319 
1-47053, and n” 1-48715 (whence 2„= +0-36, 2„ +0-31, and 
2, -2, + 9%); it is crystalline. On heating alone or with dehydi-at- 
iog agents, it yields a hydrocarbon having b. p. 63 — 64“/ 1 7 mm. or 
151°/760mm., D ;' 1 0-821 to 0-828, nf 1-467 to 1-477, 1-471 to 1-481 

(whence 2 „ = + 0-68 to + 1 - 02 , and 2 ,- 2 , varies from 24 to 4 (K). 
These data agree with the assumption that the hydrocarbon is 

1 :Z ■dimethyl-5 -mthylene-tf-cjchhexene, 

and belongs to tho third system referred to above. On oxidation with 
permanganate, it furnishes a saturated neutral suhslanc C 9 H 1 S 0 S , 
m. p. 96—97°, but on treatment with ozone in acetic acid it yields 
y-acetyl-/?-methylbut.yric acid (Knoevenngel and Brunswig, Abstr., 
1902, i, 640), identical with that obtained by the action of perman- 
ganate or ozone on 1 : 3 -dimethyl - A 3 -ct/cfohcxen-5-one, which is 
probably formed as an intermediate product iu the oxidation of the 
hydrocarbon. y-Acetyl/? -methyl butyric acid hash, p. 140— 142“/12 mm., 
Di” 1*0614, 1-44383, 1 '44 611, and yields a crystalline 

semicarbazone , m. p. 170 — 171°. The hydrocarbon on bromination acd 
subsequent treatment with potassium hydroxide in alcohol yields 
mesitylene. 

1 : 3-Dimelhyl-5-eth/lilene-& 3 -cyclohexene, b. p. 178°, Df 0'833 to 

0- 837, nf 1 -476 to 1 -483,»if? 1 '480 to 1 -487 (whence 2. = +0 80 to + 1-05, 
2 D + 0-84 to +1-10, and 2, -2„ = + 27 to 40%), probably identical 
with Klages’ dihydroethylxylene (Abstr., 1907, i, 597), is obtained by 
beating the corresponding tertiary alcohol alone or with oxalic acid. 

1 : 3-Dime,tfiyl-5-i$opropylidene-£i 3 -cyc\ohextne, similarly prepared, has 
b. p. 101°/36 mm. or 1967760 nun., D'f 0-841 to 0-848, it;' 1 1481 to 

1- 492, 1-485 to 1-496 (whence 2, = +0-70 to +1*20,2,,= +0‘/3 

to + 1-26, and 2, - 2., = 33 to 51%). These hydrocarbons agree in 
general properties witn tho similar products containing setnieyclio 
double linkiogs described by Wallacb ( A bstr., 1 907, i, 425), but possibly 
all of them contained isomerides having two endocyclic double linking*. 
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_ i.vrtrocarbons of this type probably have 2„ = + 1-0 to 1-2, 2 D = 
P + " 1 I to 13, and 2 y -2„ = 40 to 50%. T. A. H. 

deducibility of Conjugated Double Linkings in Hydro- 

matic Substances. Karl AuwERsand G. Peters ( Ber ., 1910, 43, 

3120 ).— An extension of the work described in the preceding 

' bstract and this vol., i, 841. The results resemble those obtained by 
]'b t, es (Abstr., 1904, i, 45, 1001) in the case of styrene derivatives, 
that tiie redaeibility of the hydroaromatic hydrocarbons de- 
fends on thenumher, nature, and distribution of the side-chains attached 
to the carbon atoms in the double linkings of the conjugated system. 
This influence has been illustrated already by the reduction of 3-chloro- 
iseterpinolene to a mixture of menthenes (this vol., i, 122), by Semmler’s 
eduction of ehlorocarvenene to the corresponding hexadieno under 
similar conditions, and by the non-reducibility of hydrocarbons of this 
type, described by Rupe and Emmerich (Abstr., 1908, i, 556). 
Vchloro-1 : 3-'dimethyl-A S;5 -cycZohex*diene, already prepared by 
i-]‘ a „ cs and Knoevenagel (Abstr., 1895, i, 654), has b. p. 68—70°/ 
]" mm., D’ w 1-0065, n . 1 -50022, n B 150459 (whence 2 K = +0 69), but 
the sample was probably not quite pure. On careful reduction with 
sodium in wet ether it yielded 1 : i)-dimethyl-A J:; '-cyclcihexadiene, b. p. 
]23-129°/760 mm., Df 0'821, nf 1467, njj 1-471 (whence 5. = 

+ 0'62 2 U = +0-68, and 2 y - 2« = 26%), which furnished a dihijdro- 
chlmde, b. p. 93 — 97°/16 mm., and is possibly identical with the 
dibydro m-xylene described by Harries and Antoni (Abstr., 1903, 
i, 614), the difference in physical constants beiDg perhaps due to 
impurity in both specimens. On further reduction in ether or, better, 
in alcohol, the chlorodimethylcyelohexadiene furnishes 1 : 3-dimethyl- 
A'Vohexene, b. p. 126-1277760 mm., Df 0-806, »? 1-447, 
r* 1-450 (whence 2„ = +0-26, 2„ = +0-24, and 2 7 - 2„ = +9%) 
(compare Knoevenagel, Abstr, 1897, i, 606), which yields a mono- 
hydrochloride. T. A. II. 

Derivatives of 1 :3-Dichloro-4-iodobenzene with a Multi- 
valent Iodine Atom. Conrad Wii.lgerodt and Matihas Bollert 
(Her., 1910, 43, 2641 — 2646). — 2 : 4-DichloroaniIine is best prepared 
by the action of concentrated hydrochloric acid and potassium chlorate 
on acetanilide and subsequent hydrolysis of the acetyl derivative by 
boiling with hydrochloric acid. A small amount of s trichloroaniline 
is formed at the same time, but this is readily removed, as it is 
insoluble in hydrochloric acid. The dichloroanilino can be transformed 
into the corresponding 1 : ’3-dichloro-i-iodobeuzene, C 6 H 3 C1 2 I, by the 
bandmeyer reaction. The iodo-derivative has b. p. 257° (corr.), and 
yields a dichloride, C 6 I1 3 C1,-IC1 2 , in the form of palo yellow needles, 
which decompose at 107°. 1 : 3-Dichloro-i-iodosohenzene, Of II, Cl, -IO, is 
a yellow-coloured powder with the characteristic iodoso-odour, and 
decomposes at about 196°. It does not yield stable salts. The 
chromate forms a red powder. l)i waliclUorophenyl-iodonium kydroxido, 
(0,H 3 C1 2 ).,1-0II, yields a faintly alkaline aqueous solution ; the iodide, 
i' l II01),i - 1 . forms a yellow, crystalline precipitate, which decomposes 
at 135"; the bromide decomposes at 169°; the chloride, (0^11,01,1,1*01, 
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is more readily soluble, and decomposes at 185°; the platinichu-, 
C 24 H 12 Cl 14 I 2 Pt, forms red needles, decomposing at 166°; the nun 
chloride , C 12 H 6 CLIHg, crystallises from alcohol in needles, a, p , pi 
(decomp,), and the dichromate, C 24 H 12 0 ? Cl 8 I 2 Cr 2 , forms an 0 r lr ,,,. 
coloured precipitate, which is very unstable and explodes at 15yo ° f 

o -TolylA :3-dichlorophenyliodoniumiodide , C 6 H 4 Me*I(C 6 H s Cl,). J 
pared by Meyer and Hartmann’s method (Abstr., 1894, i, y ;■)( .' 
shaking equivalent quantities of o-iodotoluene and 1 : 3-dichloi ^ 
4-iodosobenzene with freshly precipitated silver oxide and water an( j 
reducing with sulphur dioxide, is yellow, and has m. p. 127 ' j'i. 
hydroxide is soluble in water, yielding a faintly alkaline solution • the 
chloride , C, s II 1(l Cl 8 I, is colourless, and has in. p. 203° ; the bromide 
CjjH^CljBrl, crystallises from ether in plates, sinters at 1 70°, ami 
decomposes at 185°; the nitrate, C 13 H 1() OjNC!,,T, has in. p, 
(decomp. )■; the dichromate, C., 5 H 50 O,Cl 4 J„Cr ! ,, is yellow, and decomposes 
at 141°; the mercurichlmide, C 12 II 10 Cl ; iHg, forms colourless needles' 
m. p. 163°. 

Phenyl-1 : 3-dichlorophenyliodonmm iodide, C 0 H s Cl 2 'IPh-I, is y e ]; OT 
but turns red on exposure to the air, and lias m. p. 133° ; the chloride 
CjjH s C 1 3 I, crystallises in colourless needles, m. p. 203°; the bromide 
crystallises from alcohol iu plates, m. p. 196°; the platinkhhnk 
C 54 H lfi C! 1(l I 2 Pt, forms yellow needles, m. p. 156° (docomp,), and the 
dichromate, C 24 H ] ,.(XCI 1 I. ! Cr,. has m. p. 140” (decomp.). 

1 : 3-DichloropUnyl -1:3- dichioro - 4 - iodophmyliodonium chloride 
CjlIjClj’HCgHjCljlJ'Cl, crystallises from alcohol, and has m, p, 160' ' 
the bromide crystallises in colourless noodles, no. p. 131—132°; the 
iodide, Cj.,H 6 C1 4 I 3 , has m. p. 103”; the dichromate, C S) H 10 O.Cl s f t Cr,, 
decomposes at 173°, and the platinichloride, C., 4 ll ll) Cl 14 l 4 Pt, forms it 
sparingly soluble, orange-coloured precipitate, m. p, 156°, after softenin'' 
at 145°. J. J. S, 

Limits of Activity of Chloromonoiodobenzenes with Regard 
to the Formation of Compounds with Multivalent Iodine. 
Conrad Willgerodt and Karl Wilcke (Her., 1910, 43, 2746—2756), 
— s ■TricMorophmyl iododichloride, CjHjCIj'ICIj, crystallises in large, 
compact, sulphur-coloured leaflets, decorup. 100°. 

s -Trichloroiodosobenzene is a slightly yellow, amorphous substance, 
which softens at 91°, decomp. 106°. The basic sulphate, 
[C 6 H 2 C1 s -I(0H)] 2 S0 4 , 

prepared by pouring 10% sulphuric acid on the iodoso-compound, is a 
colourless, crystalline powder, decouip. 168°. The basic nitrate is 
a bright yellow, crystalline mass, decomp. 143’4°, with evolution of red 
fumes. The acetate is obtained in colourless prisms grouped in rosettes, 
m. p. 166'8°. 

s-Triehloroiodoxy benzene could not be obtained from the iodoso- 
compound. 

Phenyl-s-trichlorophenyliodinimi chlwide, C 6 H 2 CI a ‘IPhCi, is a yellow 
powder, m. p, 118 — 119°. The corresponding iodide begins to fuse at 
90°, is melted clear at 140 — 150°, decomp. above 200°. 

as- Trichlorophenyl iododichloride crystallises in small, sulphur 
coloured needles, decomp. 90°. 
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TAchloroioioiolenzene softens at 168°, decomp. 184°. 

3 ; Tric Uoroiodoxybenzene, C # H 2 C1 S -I0 2 , prepared by oxidation of the 
J de chloride with sodium hypochlorite, forms needles, decomp. 240° 

"^^I'gtrachloroaniline has m. p. 89°. os-Tetrachloroiodobenzene does 
" 4 forni an iododichloride, and parts with iodine when chlorinated. 
p' 1 tachlovoaniline has m. p. 232°. On diazotisation and addition of 
' _. u ,| iodide, pentachloroiodobenzene is obtained in colourless 
l’ rtl '“' t | i . nl p. 208'5° ; it does not give an iododichloride. 

^iV would seem "^ at D0 iodoxy-compound is formed when iodine 
■. dtuated between two halogen atoms ; apparently these exercise 
^neutralising influence on the valency of the iodine atom, and prevent 
the attachment of the second oxygen atom. E. F. A. 


Action of Nitric Acid on Saturated Hydrocarbons. IV. 
S s Nametki:) (/. AW Phijs. Glum. Soc., 1910, 42, S81— 585, 
'compare Abstr., 1909, i, 372). — When saturated hydrocarbons are 
nitrated with nitric acid, it is found that with the diminution of 
the relative quantity of the latter, the nitration products increase, 
whilst the oxidation processes decrease. Now, aluminium nitrate, 
Al(X0,) 3 ,9H 2 O, melts at 73°, and decomposes completely into aluminium 
hydroxide and nitric acid at 140°, and between these two temperatures 
there is a certain equilibrium between the salt and its decomposition 
products. If, therefore, this salt is used for nitration, within these 
temperature limits the nitric acid will be used up as formed, and 
the equilibrium will thus be constantly disturbed. The acid will thus 
always be present in a relatively small quantity; the yield of nitration 
products should, therefore, bo better than if an equivalent quantity of 
free nitric acid were employed, Experiments with eyefobexane at 
115- 120° completely confirmed these considerations, a yield of 5 6 '7% 
of mononitro-product being obtained ; free nitric acid lias never given 
Mich a high yield. cycfo-H nxanone, possibly its nitro-ilcrivative, 
C ( H ;1 0 3 N, and dinitrodicyc\ohe:ame, O 12 H 20 O,N 2 , m. p. 216'5 — 217° 
(corr.), were formed as by-products. The latter, crystallising in small 
needles, was also obtained synthetically. Z. K. 


eydoHexyl f-nitrole. S. S. Nametkjn (J. l.'uss. 1'hys, Chem. Soc., 
1910, 42, 585 — 586). — "When a few pieces of ice and then dilute 
sulphuric acid are added to a mixture of an alkaline solution of nitro- 
cycioliexane and sodium nitrite, a blue oil at once separates, and 
collects at the bottom of the vessel. After some timo, the oil is 
gradually converted into colourless crystals, which rise to the top 
of the liquid. These two substances are regarded as two modifica- 
tions of the ti-nitrole, the blue liquid being unimolecular, the solid, 
hi molecular. 

Solid cydohexyl-ty-nitrole, C 6 H !5 0 3 N.„ m. p. 70 — 71° (decomp.), 
gives a blue solution in chloroform, and is oxidised by chromic 
acid in acetic acid solution, forming 1 : l-dinitrocyc\ohcxane, b. p. 
142—143735 mm., D? 1 ‘2452, n|‘ I '4732, a heavy, yellow oil with 
a fairly pleasant odour. Z. K, 
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Action of Nitric Acid on Methylcycfohexane. S. S 

-701).- 


Nam 




(7. liuss. rhys. Chem. Soc. t 1910, 42, 691 — 701). — When inethylci " 
hexane is nitrated with nitric acid (D 1*2) or aluminium nitrate- 
sealed tube, the chief product is the 1-nitro-derivative, the 3 


4-nifcro-derivatives also being obtained, more of the forme 
nitric acid is employed, and more of the latter with 
nitrate. 


and 

w lien 


1 -AtVro-l -nwthylcydohexane, C 7 Hj, 0 2 N, b. p. 109 — 1 1 0 C /4Q 
D$ 1 ‘0547, Df 1*0384, 1*4580, is a colourless liquid with a pl e ,^ m ’ 

odour; when heated with nitric acid, it is partly oiidised to SUCo V ■ 
and oxalic acids, and with tin and hydrochloric acid it yields l-amin' C 
1-methylcycfohexane. 

3-l?itro-l-melkylcjc\ohexane, mixed with a very small quantity of tL 
1-nitro-dtrivative, has b. p. 119 — 120°/40 mm., 1*0547, Dj* 1'03S^ 
1*4618, yields on reduction 3-amino 1 -nwthylcycfohexane h 
152—153°/752 rani., Df 08562, n? 1-4558, which is 0 ' ptisa] f' 
inactive, and gives a benzoyl derivative, m. p. 95—97°, As a V 
product in the formation of the amine, l-methyIcydohexan-2-ooe 
CyHjjO, is obtained ; the latter compound is also formed by the 
oxidation of an alkaline solution of the nitro-compound with 
potassium permanganate, or by the action of sulphuric acid on the 
potassium nitro-compound. It has b. p. 168— 169° (corr,), Df 01)179 
n], 7 1'4453, and yields two semicarbazon.es, m. p. 179 — 160 = and 
167 — 169°. When oxidised with permanganate, the nitro-compound 
yields a- and /1-inethyladipic acids. 

Nitrocyc.'ohexane, b. p. 128 — 1 2 4 C / 4 0 ram., Df 1-0459, jijJ H681 
seems identical with the substance obtained by Zelinsky ( Abstr ' 
1908, i, 864). When oxidised, it yields adipic acid. Besides nitro- 
compounds, nitric acid, when acting on methylcycfohexane, yields 1 
number of oxidation products, namely, adipic, succinic, oxalic, glutaric 
and pyrotartaric acids. The nature of the oxidation processes is 
discussed. 


The nitro-compound from naphtha methyleycfohexane could not be 
obtained pure. The impure product has b. p. 109— 110°/40 mm,, 
Df 1 0254, D; 1-0430, of; 1-4553. With tin and hydrochloric acid it 
gave an amine, b. p. 143— 145°/<35 mm., D) 0-8632, Df 0-8493, 
7if 1-4509, the benzoyl derivative, C' ; H 13 -NIl-COPh, of which has 
m. p. 99 — 100°. Z K. 


Reduction of Nitro-derivativea by Spongy Copper. A lniosse 
Mailiie and Marcel Murat (BvR Sue. chim., 1910, [iv], 7, 
952 — 956). — Bougault has observed (Abstr., 1909, ii, 310; compare 
Bach, this vol., ii, 31) that sodium hypophosphite added to copper 
sulphate solution furnishes a precipitate of spongy copper, which, in 
presence of sodium hypophosphite, decomposes water, liberating 
hydrogen. This process has been applied to the reduction of nitre- 
derivatives dissolved in alcohol, and gives good yields, complete m 
some cases, of the corresponding amines. The presence of halogen 
atoms or hydroxy groups in the nitre-derivatives does not impede the 
reaction, and the halogen or hydroxy-group remains unattached in the 
aromatic nucleus. The reaction is likely to be useful in the mass- 
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a minophenols. Reduction is not effected when hydrogen 
* ;,< Y p ress are is applied to a suspension of spongy copper in a 
toliitioo of a reducible substance. 

‘ ^bstance to be reduced is dissolved in alcohol and placed in a 
I ik with sp° n gy copper. The flask is provided with a stopper 
. ' rvi n , y a reflux apparatus, and a bromine tube holding a supply of 
l '}iiiuin hypophosphite solution, which is added from time to time as the 
^ct : on slackens. The nitro -derivatives tried include the following : 
nitroethane, o - and jo-nitrotoluene, o-chloronitrobenzene, ^-bromonitro- 
] pn 7 eoe nitronaphihalene, o-nitrophenol, and 2 : 3-dinitrophenol. 

* T. A. H. 

Spontaneous Decomposition of Phenylnitrom ethane. Otto 
Dimroth (Ber., 1910, 43, 2767—2768). — Crystals of dibenzhydcoxamic 
acid m. p. 161°, were obtained in quantity from phenylnitrometbane 
preparations which had been kept for a long time. E. E. A. 

Some New Derivatives of Diphenyl methane. Luigi Mas 
careli.i, B. Toschi, and T. Zambonini (Alti R. Accad. Lined , 1910, [v], 
19 i; 338 — 342* Compare Mascarelli, this vol, i, 725). — 4:4'- 
Dichloro- 2 : f-dinitro<liphtnylrtielkane, obtained by means of the Saod- 
ineyer reaction from the corresponding diamino derivative, forms 
.■lightly yellow, rhombic tablets, m. p. 121 — 122°. On reduction 
with tin and hydrochloric acid in alcoholic solution it yields 4: 4'* 
dichloro'% : 2' -diaminodiphenylmethane f which crystallises in colourless 
needles, m. p. 130 — 131°. When diazotised and treated with potassium 
iodide, it is converted into 4 : i' -dichloro-2 : V-di-iododipkenylmetkane, 
which forms colourless crystals, m. p. 77 — 78°. 

2 : i'-Di-iodo 4 : 4 ‘-tetramethyldiaminodiphenyl methane, 

N Me 2 ‘ C r) ri 3 I • C Hj’Cj.HjI • N Me 2 , 

can be obtained, but only in small amount, by diaz'itising the corre- 
sponding amino-com pound and treating it with potassium iodide. 
It forms colourless scales, in. p. 123°. R. V, S. 

Derivatives of woNaphthafluoren (o-Phenylene-/3/?-naphthyl- 
enemethane). Johannes Thiele and Alexis Wanscheidt (Annalen, 
1910, 376, 269— 279).— A modification of Kipping’s method of 
preparing a-hydrindone (Trans., 1891, 65, 485) from /Lphenyl- 
propionyl chloride (which is best prepared by warming /Lphenyl- 
propionic acid with thionyl chloride) is described, whereby the ketone 
i* obtained in 95% yield. It reacts with o-phthalaldehyde and 
10% sodium hydroxide in aqueous alcohol to form an additive com- 
pound , C 17 H lt 0 3 , in. p. 185° (decomp.), which receives the annexed 
constitution (2 w-hydroxy-o-aldehydobenzyl - 1 -hydrindone) because it 
/\ OTT'OTF ffi /\ reduces ammoniacal silver nitrate 
| / ^ ' X CH 7 J X j \ and is converted into wonaphthv 

\ /\nrro Att .1 ) fiuorenone ( o - phenylene -/3/3 - naph- 

V 2 N// tbylene ketone) (Abstr., 1909, i, 929) 

by boiling methyl-alcoholic potassium hydroxide. A better method is 
described for the preparation of isonaphthafluorenone. It forms an 
o filing m. p. 231°, and by reduction with sodium amalgam or with 
zmc and potassium hydroxide, is converted into iso naphlhaflaorenol, 
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OH-CH<g 


185°. This alcohol forms 


. p. x„„. — .ms an e(fe . 

0(C 1? H n ) 2 (t), m. p. about 300°, an acetate, m. p. 97°, ami „| 
acetic acid is converted by hydrogen chloride into the 
C 1T ir„Cl, m. p. 150°, and by hydrogen bromide in glacial u-'c' 
acid into the bromide, CjjII„Br, m. p. 169° (decomp. \ t 
reduced to iso naphthajhioren, Ci 7 H 12j m. p. 208°, by zinc and acetic and 

hydrochloric acids. Diisonapkthafluorenyl , ^CH*CH<^? 1f ^ 

p. 260— 270° (decomp.), is obtained by heating wonaphthafliioren-i 
>mide and sodium iodide in acetone. ^ s 2 ) ^ n V^ en ^‘^-^-naplit} 0 j^ i 

ethylene, m. p. 232°, obtained by the interaction 

Bi^-methyl-alcoholic potassium hydroxide and zsonaph t liafluoronvl 
bromide in an excess of acetone, crystallises in dark red leaflets • it. 
can also be prepared by heating isonaphthafluoren or diisemaphtha. 
fluorenyl with lead oxide at 300°, anil is reduced to the latter W 
sodium amalgam and boiling amyl alcohol. p g ' 


m. 
bromide 


Dinaphthylmethane and Naphthafluorene. Julius Scninom- 
and JJax Huber (Her., 1910,43, 2824 -2837).— The three dinaphthyl- 
methanes which are theoretically possible are all known, but the 
constitution of only one has been determined with certainty, namely, 
di-/j-naphthylmcthane, m. p. 92 : , prepared by reducing di-/J-naphtliyi 
ketone (Richter, Abstr., 1881, 281 ). It is now shown that the hydro- 
carbon obtained by Grabow^i (Abstr., 1875, 455) by condensing 
naphthalene with metbylal in the presence of sulphuric acid is 
di a-naphthylmethanc, since it can he prepared from di-a-naphthyl- 
carbinol by converting the latter into di-a-naphthylacetie acid, and 
distilling the acid when carbon dioxide is eliminated. The hydro- 
carbon described by Claus and Ruppel (Abstr., 1890, 510) must 
therefore be a/3-dinaphthylrjietbanc. 

The constitutions of I he isomeric dinaplithaxanthones have also 
been established. The three isomeridcs formed from /3-naphthol must 
have the O-bridge in the ^-position in both naphthalene rings. The 
compound with m. p. 149° (Claus and Ruppel, loo. tit.) yields 
ajS-dinaphtbvlmethanc when reduced, and must therefore bo tit- 
C..H, — C-CO-CiCIL „ Tr „ , , 

naphtli’/lene-afi- ketone- fi [1-oxidc, ,) L"{Jll'^ >,r eL: ‘ r ' 


/3-dinaphthaxanthone, ra. p. 194° (Abstr., 1887, 37), must have tin 
carbouyl group in the a-position with respect to one naphthalene 
ring (Kostanecki, Abstr., 1892, 1098), and since it is not identical 
with Claus and Kuppel’s xanthone, the carbonyl group must be in 
the a-position with respect to the second naphthalene ring, and the 
compound is therefore dinaphthylene-aa-ketone-flfi-oxide, 

9„H— C-CO-C C 6 H t 

ch:ch-c-o-c-ch:ch 

y-Dinaphthaxanthone, m. p. 241° (Kostanecki, loo. til.), mu=t « 
dinaphthylene-ppicetone-ftp-oxide, G 6 H 4<Cq p j • q o CIClv 6 4 
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... _ m „hthylacttic mid, (G 10 H 7 ) 2 GH-CO 2 H, obtained by converting 
' i,a lhthylcarbinol (Schmidlin and Massini, Abstr., 1909, i, 561) into 
'U-a-nap c liloride, and then condensing this with magnesium and 
(al has m. p. 223°, and when heated at 250—260° and then 

... ' '• m n Grabowski’s 


irU'H i 


Hfi-lYuiaphthttfluorem, 


, ?0 l V yields di-a-naphthylmethane, m. p. 105° (corr.), 
f . i orirbon has the same melting point, and in its preparation accord- 
V Grabowski’s method appreciable amounts of a compound, C w H 3 ,0, 

•ire obtained. 

■ 1 Iodonaphthalene is prepared readily by a modification of Jacobson's 
i diod (Abstr., 1881, 736), and Ihe magnesium /3-naphthyl iodide 
t- with a dry ethereal solution of ethyl formate, yielding a product 
v hu h is decomposed by dilute acid, giving db/J-naphtbylcarbinol, 
3 -iliiiiiphtbaHuorene, naphthalene, and another product. 

i 10 °)>C1I 2 is somewhat sparingly soluble 
'-'io“o 

in cold ether, but is more soluble than the carbinol in hot light 
petroleum. It crystallises iu large, colourless, nacreous plates, 
m p 1!)0'5° (corr.), and its solutions do not fluoresce. It is isomeric 
ivlth Bamberger and Ohattaway’s picylenemetliane (Abstr., 1895, 
i '’931 and when oxidised with an acetic acid solution of chromic 
J * C H 

anhydride yields / Ip-dinaphthafluoi'enone , i^ 10 u ^>CO, which crystal- 

lises from ether in large, orange -coloured needles, m. p. 163 — 165° 
(coit.). The ketone dissolves iu concentrated sulphuric acid, yielding 
deep blue-coloured solutions, which turn brown when kept. The 
isomeric aa-dimphthojluorenone , prepared by oxidising aa-diDaphtha- 
iiuorene (Schmidlin and Massini, lor. df.), crystallises in minute, deep 
red-coloured needles, m. p. 255°, and dissolves in concentrated sulphuric 
acid to red solutions. 

Di-ft- mpkthjjlcarbinol, CH(C 10 H T ).,*OII, crystallises from light' 
petroleum (b. p. 110 — 150°) in nodular masses, m. p. 01° (corr.), 
containing petroleum of crystallisation. The carbinol also forms 
a deli cite compound with hexane, C, Jl H 1G 0,20 )i H 14 ; this lias m. p. 
116 , 5' J (con*.), and the hexane is removed when the crystals are heated 
at 150 J under reduced pressure. The carbinol has not been obtained 
in a crystalline form free from hydrocarbon of crystallisation. 

JJi-fi naphthylchlo7’ometJiane, (JH(C 10 II 7 ) 2 C1, obtained by the action of 
hydrogen chloride on a warm benzene solution of the carbinol, crystal- 
lises in colourless prisms, m. p. 167° (corr.). Its solution in con- 
centrated sulphuric acid is colourless, but gradually assumes a violet 
coloration, due to the formation of the carbinol. It reacts with water 
or concentrated sulphuric acid less readily than the isomeric aa-corn- 
pound does. Di-fi-naphtkylacetic acid, CH(C ia H 7 )./C0 2 II, crystallises 
from glacial acetic acid in felted needles, m. p. 182 — 183° (corr.), and 
• yields a sparingly soluble sodium salt. In the preparation of the acid 
an appreciable amount of tetra-fi-uapkthylethane, 

CII(C 10 H 7 ).,'OH{C 10 H ; ) 2 , _ 

is rormed. It crystallises from benzene in small prisms, m. p. 27o‘5 

(con-.). 

Tetra-a-naphthylethane (Schmidlin and Massini, loc. cit.), when 
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oxidised with chromic anhydride, yields an oxide, in the [ W|ll 

of orango-red crystals, m. p. 257 . 

Attempts to prepare di-a-napbtliylketen-qumoline were Uo . 

successful. . . , 

Attempts to prepare tri -^-naphthylcarbinol by the option of 
/Jnaphthoyl chloride on magnesium naphthyl bromide gave il0 
appreciable amount of an impure hydrocarbon, probably t ii/i-napht^y 
methane, in. p. 178°. 1- J. s. 


Some Amide Derivatives of Thiocarbcglycpllic Acid. 
Holmherg and I* i ’slI.AM'r.n H i in.M (J . pr. Chtm., 1 910, [ii],82, 4 1 ij — p*'; 
Compare this vol., i, 301).— In the production of rhodanins f 10ra 
dithiocarhamates and chloroaoetamide (Miolati, Ahstr., 1893 , i, .R.j^ 
the authors find that the amino-group of the acetic acid derivative is 
always eliminated by the ring closure, the thiocarbamyl group exhibit, 
ing remarkable stability. This conclusion is drawn from experiments 
otf the behaviour of chloroacelamide and of chloroacetanilide on 
iV-substituted dithiocarbamates ; thus, chloroacetamide reacts easily 
with aqueous potassium phenyldithiocarbamate (prepared from aqueous 
potassium hydroxide, aniline, and carbon disulphide, a little s-diphenjl- 
thiocarbamide, which is formed, being removed by filtration) to form 
A-phenylrhodanin. Chloroacetanilide and aqueous ammonium dithio- 
carbamate give, according to (be conditions of the experiment, cither 
thiocarbaniyithioglycollauilide (which is converted into rhodanine by 
hot dilute sulphuric acid) or a mixture of trithiocarbodiglycollanilide 
and tbiodiglycollanilide ; alcoholic chloroacetanilide and aqueous 
ammonium dithiocarbamate yield only tbiodiglycollanilide. Chloro- 
acetamido and aqueous potassium o-tolyldithiocarbamato yield 


jV-o-tolylrhodanioe. 4 

2 J henyl methyl thiocarbamyl/hiogly collie acid, CQ^H’CHg'S'CS'NPluIe, 
m. p. 197—198° (decomp.), is obtained by beating aqueous trithiocarho- 
dmlycollic acid and ruethylaniline, or, much better, by tieuttag aqueous 
potassium pbenylmethyldithiocarbamate with aqueous sodium cliloro- 
acetate and acidifying after one day ; it forms an ethyl ester, m.p. 7t . 
The amide, J 7 PhlIo-CS-S-CH. > -CO-liH. i , m. p. HI -141 '5 .obtained 
from chloroacetamide and aqueous potassium phenydmetkyldithio- 
carbamate, is converted into the free acid by hot dilute sulphuric acid, 
and into the ethyl ester by alcoholic sulphuric acid. Tho mUuk, 
Umie-CS-S-CIVCO-SHPh, m. p. 139 — 139-5 . obtamed from 

chloroacetanilide and potassium phenylinethyldithiocarbamate 

unchanged by hot dilute sulphuric acid, and is converted into the ethyl 
ester by alcoholic sulphuric acid. 01 

Ethyl xanthoacetoanilide, OEt-CS'S'CH/CO’N , ^ ’ 

obtained from chloroacetanilide and potassium xanthate m aqueou. 
alcoholic solution, and elhyl trithiocarboyhjcollaniMe, 
JJHPh-CO-CH/S-C&jKt, 

m. p. 98°, obtained from chloroacetanilide and potassium e y 
carbonate, do not yield .V-phonylrhodamne by ehmmatron of alcohol 
and ethyl mercaptan respectively. 

Isomerism in Compounds with Two Similar ^ 

Nitrogen Atoms. Kduau Wedekind » n( l 
1910 , 43 , 2707 — 3719 ).— Trimethylene-Us-iphenylmelhyht U 
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. , \ (CUg’NMeEbPhl)^, has bcon prepared in two ways: by 
1 ' V 'tion of 2 mole. of methyl iodide on trimethylene-biVethylaniline, 
ttl0 ,^ the addition of ethyl sulphate to trimethylene- bis-methylaniline, 
;U1 . j^ei action of the product with potassium iodide. In both cases 
T product obtained was a mixture of two isomeric iodides, a small 
1 uantity of a monomethiodide beiDg also formed by the first method. 
Tie difference between the two iodides persists in their derivatives : 
tiike derived from the less fusible iodide are distinguished as meso-, 
those from the more fusible iodide as pai'a-com pounds. The meso- 
• 'fide has deeomp> 222°, and crystallises in transparent prisms ; the 
mra •iodide forms opaque, prismatic aggregates (decomp. 177°). The 
liieso ftalinickloride forms monoclinic plates (decomp. 222°) ; tho 
isomeride crystallises in monoclinic prisms, also m. p. 222°. The meso- 
nnrichloride has decomp. 215°; the para-compound, decomp. 205— 20G°. 
The mso-picrate has m. p. 129°, forming indefinite crystals ; the trans- 
parent prisms of the para -/derate show m. p. 165°. The meto-d-camphor- 
sulplionale forms prismatic needles, in. p. 118—120°; the para- 
isomeride is very similar, m. p. 116—118°. The me&o-d-bromocamphor' 
sulphonate is crystalline, m. p. 163° ; the isomeride is amorphous. 

It has not been possible to transform salts of one series into the 
other. 

Fractional crystallisation of the camphorsnlphonates and bromo- 
caiuphorsulphonates did not resolve either base into optically active 
forms. 

Trimethylene-bis-efchylaniline (compare Frohlich, Abstr., 1907, 
j, 346) has b. p. 240 — 242°/20 mm. 

Trmelhyle)ie-bis-(phenyldvnethylammonium iodide) crystallises in 
needles (decomp. 216°). JE. F. A. 

Electrolytic Reduction of Aromatic Sulphonyl Chlorides. 
Fritz Fichter and Walter Tam.u ( Ber ., 1910, 43, 3032 — 3038. 
Compare this vol., i, 20). — Suspensions of various aromatic sulphonyl 
chlorides in alcoholic sulphuric acid were reduced at a rotating lead 
cathode in a divided cell, the temperature being kept down by using a 
coiled lead tube, through which cold water flowed, as the anode. The 
most favourable current density varies from 0’04 — 0*07 ampere per 

sq. cm. ; a further increase in the current density simply leads to the 
evolution of hydrogen. A copper cathode gives practically the same 
yield as one of lead, but with cathodes of silver, iron, zinc, nickel, 
or platinum the yield decreases in the order mentioned. Usually 
about one and a-half times the theoretical current was passed, 
the resulting product being a mixture of the disulphide, mercaptan, 
and sulphinic acid. To isolate these the reaction mixture was made 
alkaline with ammonia and the mercaptan oxidised by a current of 

air. After collecting the disulphide, sodium nitrite was added to the 
filtrate, and, after acidification with dilute sulphuric acid, a precipitate 
of the diarylsulphonylhydroxylamine derived from the sulphinic 
acid was obtained. These compounds are generally readily soluble in 
alkalis or alcohol, but sparingly so in benzene or ether. 

a-Naphthalenesulphonyl chloride gave a yield of 81*3% of a-naphthyl 
disulphide and 13*6% of a-naphthalenesulpbinie acid. The di-a~naphthyl- 
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sulphonylhydroxylamine, (C^Hj’SO^N'OH, forms crystals, whit-L , 
m. p. 120 — 130° (decomp.). The solutions decompose on wani:]. . ® f 
tri-a-naphthylsulphonamide. -Naphthalene sulphonyl chlorid,. 0 ^ nttl 


an 80% yield of the /3-naphthyl disulphide and 12'GT 


TWd of 


/8-naphthalenesulphinic acid. Di-f3-napklhyhulphonylhyd r ^i . 
separated as almost colourless crystals from dilute alcohol ; j t o i,,! 
poses at 134°. From benzene-1 : 3-disulphonyl chloride, dithiores ° m 
was isolated by extracting the weakly acid solution with ether" ■ 
20 — 25%. The yield of benzene-1 : 3 disulphinic acid was 
Molecular-weight determinations in acetone of itlie correspoudj, 
disulphonvlhydroxylamine showed it to be lis-m-phnyleneduvjpha , 'J 

hydroxylamine, N(OH)Jo!' >C “ H ‘ ’ eolourless wjstak, 


composing at 212°. 

^-Anisolesulphonyl chloride gave a 257 — 37% yield of p-methoxi- 
phenyl disulphide. Di-p-methoxybenzenesidphonylkydroxylaniine forint 
white needles, m. p. 1 20 ° (decomp.). m-Nitrobenzenesulphonyl chloric 
gave a 65 — 70% yield of nophenyl disulphide sulphate. 

The reaction mixture resulting from the interaction of sodium 
dimethylanilinesulphonate and phosphorus pentacliloride was shown to 
contain the sulphonyl chloride by the preparation from it of p -dimethyl 

aniline* ulphona n il id e, NMe. 2 , C 0 H 4 , SO. 3 , NHPh ; colourless crystals from 
alcohol, m. p. 176°. The crude reaction mixture containing the 
sulphonyl chloride gave dilhiodimetkyl aniline, S 2 (C fi H 4 *NMc.,).„ cm 
electrolytic reduction ; m. p. 118°. The yield is very small because of 
the instability of the sulphonyl chloride. T. S. P. 


Theory of Organic Reactions. Molecular Compounds a 3 
Preliminary Products in Cases of Condensation. I. Jcurs 
Schmid lin and Rudolf Lang (Her., 1010, 43, 2806—2820. Compare 
Uroczynski and Guye, this vol., ii, 600). — The authors accept Fittig’s 
view that chemical reactions are preceded by the formation of more or 
less unstable additive compounds (compare Michael, Abstr., 188?. 
1055 ; 1900, i, 321 ; 19U4, ii, 64), and attention is drawn to the fact 
that in the case of triphenyliuetliyl derivatives and mtrosodiwethyl- 
aniline chemical reactivity is accompanied by capacity for formation of 
additive compounds. 

The examples investigated have been those of condensations which 
take place readily in the presence of a condensing reagent without the 
application of heat, in such cases the question is not complicated to 
any appreciable extent by the formation of additive compounds between 
the reacting substances and the condensing agent. The following 
pairs of substances have been examined : phenol and acetone, resorcinol 
and acetone, quinol and acetone, catechol and acetone, pyrogallol and 
acetone, and phenol and cyclohexanone. In those cases in which 
condensation takes place with great readiness, it is found that additive 
compounds are formed, and that the relative amounts of the components 
in the additive compound are the same as the relative proportions m 
which they react to form the condensation product. Catechol an 
acetone, and . also quinol and acetone, condense but slowly m 6 
presence of concentrated hydrochloric acid and the additive compound, 
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, 1 L-on.len^ation products beau no simple relationship to one another. 
Ij' 1 t ) ic latter case, the question is complicated by the formation of 
1 .finite compound of quinol with hydrogen chloride, 

a 3C 6 II 4 (OH),,HCI. 


similarly i the additive compounds and condensation products of 
fnwallol and acetone, and of phenol and cyclohexanone, do not 

cmre-ponih 

jn = ome cases the additive compounds have been actually isolated, 
uni in all cases have been detected by melting-point curves. 

Phenol and acetone yield the compound, 2Ph*OH,COMe.„ in the 
form of long needles, m. p. 15°, and the condensation ‘product, 
,i;.d-p-hydroxyphenylpropane, CMe^C.jHpOH), (compare Dianin, 
_VWr., 1833, i, 214; Zincke and Griiters, ibid, 1906, i, 172), which is 
formed most readily when cold concentrated sulphuric acid is used as 
condensing agent. When crystallised from benzene, it retains benzene 
of crystallisation, 3C )J H 10 O s ,C< j H 6 , which it loses when heated at 80° 
muler reduced pressure. 


Resorcinol and acetone yield the compound, 0 6 K 4 (OI1) 2 ,2COJIo 2 , 
m. p. 28°, which is comparatively stable. In determining" molting 
points of mixtures of the two compounds, it is essential to avoid 
the entrance of traces of moisture, as such traces cause the mixtures to 
set to solid vitreous masses. The condensation product has not the 
composition stated by Causse (Alistr., 1892, 1312), but is to be 
represented as O w H u O,. C 6 H 4 (OH)„ + 200(011.). = C.,H.,0. 2 + 2H,0, 
and has m. p. 23<J-240 a . 

Catechol and acetone yield a somewhat- unstable compound, 
C,H 4 (OH) 2 ,COMe 2 , 

in. p. - 30°. The condensation product has the formula 0 : -TI u 0 4 , is 
formed in only small quantities, and decomposes at 27(1°. 
Quinol and acetone yield the compound, C c II 4 (OH),COMe 2 , when 
sealed tubes are used (compare Habermanu, Abstr., 1885, 53). 
l’yrogallol and acetone yield the compound, C 0 H s (OH) 3 ,3OOMe 2 , m. p. 
- 2-t 1 ’. The condensation product contains C = GS'4 and H = (Who. 

The compound of phenol and cyclohexanone, Ph0E,G 2 H 8 0, has m. p. 
-23°, and the condensation product, l A-di-y-hydro.cijphenykjdo- 
hemne, C 4 H,(,(C 6 H 4 -OII). 2 , obtained by using concentrated sulphuric 
acid, crystallises in colourless, rhombic plates containing alcohol, 
m. [i. 186° (corr.). 

a-Xaphthol and cyclohexanone react with concentrated sulphuric 
acid, yielding a product, C 26 H S2 0, m. p. 232°. This appears to be the 

anhydride of di-a-hydroxynaphthylcyclobexane, C 4 II 10 < C-, I0 !lC > O. and 
IS insoluble in alkalis. J. J. S. 


An Easy Transformation of Asaryl Aldehyde into a 
Triphenylmethane Derivative. Eudolf Fabinyi and Iibor Sz£ki 
{I'lr 1910, 43, 2676 — 2684). — A good yield of nonamelhoxytriphenyl- 
methane, CH[C 0 H 2 (OMe) 3 ] 3 , is obtained when asaryl aldehyde is 
eated with 25% hydrochloric acid for three hours on a water-bath, 
t may be freed from a brown, amorphous by-product by treatment 
■filth very dilute alkali hydroxide, aud separates from alcohol in 
vol. xevm. i. 3 m 
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colourless crystals, m. p. 184-5°. Its solution in sulphuric acid has 
brilliant blue colour, and the crystals tend to turn yellow when l a 
in a calcium chloride desiccator. Concentrated nitric acid reacts w' u 
a glacial acetic acid solution of the nonamethoxy-derivative yj e ij- 
4-nitro-l : 2 : 5-trimethoxybenzene (Abstr., 1907, i, 45). ' 
reacts with a cold benzene solution of the nonamethoxytripheM 9 
methane according to the equation : ^ * 


CH[C 6 H 2 (OMe) S j 3 + 2Br 2 = C 6 H 2 Br(OMe) 3 + O 19 tt 2s 0 e Br 3 . 

The i‘brorno-\ : 2 : 5-trimethoxybenzene crystallises from alcohol ’ 
colourless, monoclinic prisms [a: 6 = 0 97506 : 1 ; /? = m 

54‘5°. The same compound can be prepared more readily* by the 
action of bromine on asaronic acid, or by the bromination of hydros 
quinol trimethyl ether. In the latter case, when an excess of bromine 
is used, dark blue, glistening crystals, C 0 H n O 3 Br 2 , are formed, but 
these are extremely unstable, and with water yield the bromo- 
trimethoxybenzene. The second product, obtained by the action of 
bromine on the nonamethoxy-derivative, crystallises from benzene in 
slender prisms with a dark purple-blue colour, and is represented as a 
bromine additive compound of hexametkoxydiphenylmethane, namely 

This formula is supported by the fact that the compound reacts 
with water, yielding asarylaldehyde and bromotrimethoxybenzeup 
C 15 H ?3 O s Br 3 + HoO = CHO-q/HUtMe), + C 6 H 2 Br(OJIe) 3 . 

Dibromotrimethoxybenzene, C 6 HBr s (0ile) 3 ,‘ prepared by the action of 
bromine on the monobromo-derivative, crystallises from benzene in 


long, colourless needles, ru. p. 61°. 2 : 4 : 5 : 2' : 4' : 5'-Hexamethox>j- 

diphenyl, Cj.,H 4 (OJIe) 6 , can be obtained from the bromotrimethoxy 
benzene and' copper at 270°. It crystallises from alcohol, has in. p, 
180°, and yields a greenish-blue, unstable, additive compound with 
benzene. 


2 : 1 ! 5 ; 2 ' ;l' 5'-IIexametlioxydiphenylacelonilril», 

CN • C II[C 6 H 2 (OMe) 3 ] 2 , 

is formed by the action of silver cyanide on the bromine additive 
compound of hexamethoxydiphenylmethane : ^19^23^0 3 4" - 

CN*OH[C 6 H.,(OMe)J 2 + 3AgBr + CoN 2 , and crystallises from alcohol 
in slender needles, m. p. 155°. 

Hydrogen chloride yields a deep blue additive compound with the 
nonamethoxytriphenylmethane, and when this is decomposed with 
water a colourless compound, m. p. 115 — 116°, is formed. J. J. S. 


cycfoButylcarbinol (w-Hydroxymethylc^ckbutane) and its 
Isomerisation Under the Influence of Acids into Pentane 
Derivatives. Nicolaus J. Demjakoff [J. Russ. Phys. Chm. Roc., 1910, 
42, 837—855. Compare Abstr., 1903, i, 403; Perkin, Trans., 1901, 
79, 329). — The most convenient method of obtaining cycfobutyl* 
carbinol, C 4 H 7 *CU 2 *OH, is by the reduction of ethyl cyrfobutane- 
carboxylate with metallic sodium in alcoholic solution. When pure, 
it has b. p. 140 — 142*5°/750 mm., J)}} 0-9199, 0-9129, n% 14449. 

When oxidised with chromic anhydride and sulphuric acid, it l° rms 
an aldehyde , of which the sodium bisulphite compound and a sem 
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carhatoM, m. p. 115 — 120°, were prepared in an impure state, and 
cy dobutylmrbinyl cyMulanecarboxylate, 


CHo<ph 2 >CH-C0 2 -CH 2 -CH<^!2>CH. 


CIL- 


"CH 


OIL- 


‘2 v/jj-j 

b n. 318—220°, DJI 0-9795, nj, 9 1-4546, n'fl 1-4533. 

When heated with hydrogen bromide in a sealed tube at 100°, 
.../..bntylcarbinol is converted into bromocyclopentane, 

CII,'CH,, 

b, p. 137—139°, D]J 1'385, nj? 1-4875, which by means of zinc 
palladium and hydrobromic acid is reduced to cyclopentane, 
b p. 49-50°/750 mm., Dg? 0-7525, D« 0-7513, ig 5 1-4087, 
*f H072. 

CH" *CH 

[oJocyclopentane, ^jp 2 prepared similarly, is a colour 

less liquid, which turns green or brown when kept, has b. p. 
163—1647750 mm. (decomp.), DJ 1-7154, Uf' 5 1-6825, rijj 1-5374, and 
with silver nitrate yields a secondary and a primary nitro-compound, 
which, without being isolated, were converted into the i^-nitrole, 
XO-ClHj-NOj, m, p. 96°. 

With oxalic acid, cyelobutylearbinol yields a hydrocarbon, b. p. 
43-5— 447755 mm,, seemingly identical in physical properties with 
that obtained from oj-aminomethylcyclobutane, and probably consisting 
CII — CH 

of a mixture of cycZopentene, ^CH, and a dicyclo penlene, 

CH *CH 2 2 

i ' T >CIL, or of the latter only. 

The unsaturated hydrocarbon gives a dibromide, b. p. 192 — 195°, 
and with sulphuric acid an alcohol , b. p. 137 — 1 38°/ 753 mm., which 
with chromic anhydride and sulphuric acid yields cyc/opentanone, 
b. p. 130— 131 *5°, from which the oxime, m. p. 57°, and dibenzyl 
derivative, m. p. 189°, were prepared. The constitution of the 
unsat mated hydrocarbon and the isomerisation of eyefobutanes into 
rycfopentanes is discussed. Z. K. 


The Fluorene Series. A Correction. Julius Schmidt ( /Tr., 
1919, 43, 2778 — 2779). — The substance described as Huoreno ether 
by Schmidt and Stiit/.el (this vol., i, 29) is, as Klicgl (this vol., i, 733) 
has in the meantime shown, a mixture of red dibiphcnylene-ethylene 
ami colourless diphenylenephenanthrono. IT F. A. 

9-Formylfluorene or Diphenyleneacetaldehyde [Fluorene- 
9-aldehyde]. II. Wilhelm Wislicenus and Karl Ruse [Jkr., 1910, 
43, 2719 — 2734. Compare Abstr., 1909, i, 241). — Tn the pure state 
only the crystalline /I-form and the polymeride of double molecular 
weight exist j the oily a-form is in reality the /3-form hindered from 
crystallisation by impurities. Formyl fluorene tends to polymerise when 
uisiilled ; the vapour is unimolecular, but it polymerises during cooling. 
*ne enolic form is unstable, and no ferric chloride coloration ia 

3 m 2 
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produced. Tlie enolic potassium compound gives no coloration, but 
precipitate of ferric hydroxide. 

The sodium bisulphite compound crystallises in colourless ■] .. 
needles, m. p. 151 — 152° (decomp.). The O-acetate crystallises t 
platelets, m. p. 132 — 133°, and forms a dibromide, 

^>CBr-CHBr-OAc, 

'-'6^4 

separating in colourless plates, m. p. 146—147° (decomp.). ^ 
action of dry ammonia, a colourless compound, m. ,p. 148 — l/fl® 

C U ’ 

formed, either iminomethylfiuorene, ' 6 _, 4 ^>CH*CH!NH, or amino- 
C H 

methylenefluorene, i G 4 ]>C!CH‘NH 2 . When heated above the melting 

point, a yellow compound is formed, which crystallises from nitro- 
benzene in small, golden-yellow prisms, m. p. 316—317°. 

This dissolves in alcoholic potassium hydroxide or sodium ethoxide 
with a bluish-red coloration, which slowly disappears on standing • this 
colour change is attributed to conversion into the desmotropic form 

C H 

Formylfluorenemomoethylanilide, ^“^^ClCH-NEtPh, prepared by 

interaction of the components, crystallises in slender, canary-yellow 
prisms, m. p. 95—96°. The corresponding piperidine derivative, 
prepared in alcoholic solution, crystallises in yellow plates. 
r r OH 

Formylfl uorene-a-oxime, y, . . ’^>C II • CIl . N (OH), probably the anti- 

form, crystallises in colourless needles, m. p. 132 — 133°, colouring at 
166°. The /3-oxime, probably the ayn-form, crystallises in similar 
needles, m. p. 166— 167''. 

C H 

9-Cyanofluorene [fluorene-D-carboxylonilrile], ^ 6 y*>CH’0N, pro- 


duced by the action of thionyl chloride on the oxime, forms long, 
lustrous, colourless needles, m. p. 151 152°. It dissolves in warm 

sodium hydroxide with a yellow colour and bluish-green fluorescence, 
Formylfluorenelenzoylltydrazide separates in lustrous, light yellow 
needles,’ ui. p. 233—234°. On evaporation of solutions of the phenyl- 
hydruzoue, an oxidation product, nr. p, 155— 156°, is formed, probably 
an use-compound. This reacts with bromine, forming a p-immoteene- 
azomethylenffluorene dibromide, C 2ll Hj 3 iS 2 Br 3 , crystallising in dark red 
needles, m. p. 210—21 1°. It is more easily obtained homformylJlumM- 
y-b'omophenylhydrazone, which crystallises in lustrous, yellow plates, 
m. p. 158—159° (decomp.), and’ yields •p-bromolenzeneazometbjlem- 
fluorine, C„H,:CH-N:N-C' H 4 Br, on oxidation, crystallising in lus- 
trous, deepred needles with a blue reflex, in. p. 187 — 188 °, and dissolving 
in concentrated sulphuric acid with an intense violet coloration, 
Formylfluorenihydrazone forms colourless, lustrous, si y nee es - 
m. p. 158 — 160°; it readily undergoes oxidation to azomethy 
fluorene, C 13 H s :CH-N:N-CH-C 13 H 9 , crystallising in very dark re , 
lustrous prisms, with a blue reflex, m. p. 290° (about). 

Formylfluorenecyimohydrin forms colourless, slender, Bilky n i 
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142 143°. When heated with concentrated hydrochloric acid 

in Sealed tubes at 125°, fluorene-S -glycollk acid, C 13 H 9 -CH(0H)-C0 2 H, 
’• f, lr raed in oolourless plates, m. p. 194—195°. When boiled with 
1 C H 

potassium ethoxide, cyanomelhylenefiuorems , ^^CICH-CN, is 

obtained as a yellow, crystalline substance, m. p. 109—110°. It is 
remarkably stable towards hydrolysing agents. 

fiy the action of bromine on formyllluorene an oil is produced. 
When dissolved in alcohol, the acetal, 0 ls H Jft 0oBr, crystallises in 
colourless needles, m. p. 119—120°. 

C H r< tt 

l)i . hiphenylenemccinaldehyde, T, 6 1 >C(CHO)-C(CHO)<;V 6 f: 4 , is 

obtained on oxidising formyllluorene with ferric chloride in acetic 
acid solution ; it crystallises in colourless, lustrous prisms, m. p 
215 .316°. Potassium ethoxide converts it into potassium formate 
and Jibipheuylene-ethane. E. F. A. 

Formation of an Ethylene Oxide from the Quaternary 
Base of Phenylmethylhydroxyethylamine. Paoi, Rabe and 
Jims Hallensleben (Ber., 1910, 43, 2622—2623. Compare this 
vol., i, 317).— It is shown that a-phenylpropylene a/3-oxide is formed 
when the aqueous solution of Etude and Runne’s (this vol., i, 479) 
base from the methiodida of a-amino- a- phenyl isopropyl alcohol is 
heated. 

OHPh 

The oxide, ^ ^>0 (yield 40%), is a colourless liquid, b. p, 

200° 752 mm., is heavier than water, and has a characteristic odour, 

J. J. S. 

Unsaturated Hydroaromatic Acids with One Semicyclic 
Double Linking, and Their Derivatives. Karl Auweks and 
(!. Peters (Ber., 1010, 43, 3091 — 3110. Compare this vol., 1,826, 827). 
—When 1 : 3-di methyl- A 3 -cycfohexon-5-one is condensed with ethyl 
bromoacetate in presence of zinc and benzene, the product obtained 
is ethyl 1 : J-'lir/iethyl- \' i cyc,\nh/..rene-~) -ol-h -acetate, 

cii ^<ch£c C i?> c ( oh )' ch 2 - co i r > 

b. p. 110°/2-5 mm. or 1 23°/4'5 mm. (decomp.), DJ** 1 ’0 126, n™ 
1-46857, »iT° 1-47133, 1*48411 (whence 2 a = +0-27, S D + 0*20, 

and 2 y -2 a = 7%), is a colourless, viscid oil, which when heated 
with, dehydrating agents furnishes ethyl 1 : 3-dimethyl- A :, -cycIo- 

kmiylidem -5 -acetate, CH,<^*“ C j^>c:CH- CO,Et, b. p, 

111—11375-5 mm. or 145—147715 mm., Df 0-971 — 0-979, n 20 
l-a'O— 1-513, n'!; 1-516 — 1 519, 2. + 1-79 to 2-la, S., + 1-87 to 2-25*, 
and 116 to 123%, which is identical with the substance wrongly 
assumed by Wallach and Botticber to be ethyl A 1 -dihydro- 

3 :5-xyly 1-1 - aC etate, CH 2 <™*— ^>C-CIl 2 *C0. 2 Et (Abstr., 1902, i, 
798). On hydrolysis with sodium ethoxide, it yields the free acid, 
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4°, and this when heated in closed tubes furnish^ i 
hydrocarbon, 1 : 3-dimethyl-5-methy]ene-A J -c #c 7 0 [ lc , t t * 


m. p. 153—154' 

corresponding . v , ;-v woexen. 

(thisvol., i, 820. and Wallach and Botticher, foe. cit.). Theacidisredn 'i' 
with sodium amalgam in presence of carbon dioxide to 1 : 3 -di me tu 
£^-cyc\ohexene-5-actiic acid , b. p. 154 — 155°/16'5 mm., D'f o aii?- 
k„ 1*47428, n B 1*47731, n y 1-49068 (whence 2. + 0-33, 2„+0'27 a 'i 
2, - 2. = 8%), a colourless oil, which is oxidised by permanganate to ^ 
G„H, s 0 8 , and on treatment with bromine followed by sodium 


acid , 


hydroxide solution yields s-xylylacetic acid 
Ethyl 1 : 3-dimetbyl-A 3 -cyctahexenylidene-5-acetafce when treated 
with magnesium methyl iodide yields 1 ; 3 - dimethyl - A 3 - C y c | 0 

hexene- 5 trimethylcarbinol , ^^^cHMe-CIl b p 

125—126 0 /18 mm., D? 0 022 — 0 i)34, *»J“ 1*503—1-506 

1-508— 1*510 (whence +0-95 to +1*23, = + 1-00 to 1*28, a,!d 

2 y -2 a =48%), which, since it decomposes on heating, could not with 
certainty be prepared freo from the hydrocarbon, 

” CH >C:CH-CMe:CH,, 

. 2 

resulting from this decomposition. This hydrocarbon has b r> 
103 — 106717 mm., Df 0-862 — 0-867, »?. 1*495 — 1*518 ^ 
1-503— 1-533, 2. +0-7-2 to 1-86, 2„ + 075 to 2-02, ami s’- S 
+ 25 to 93%. T. A? H.*” 


CH 

Lil -NjIL\Ie-CH, 


Bismuth Benzoates. Godfrix (J. Phcmn. Ghim,, 1910, [vii], 2, 
385 — 396. Compare Kebicre, Abstr., 1896, ii, 396).— Bismuth 
benzoate and a series of basic bismuth benzoates are described, full 
details of their method of preparation being given. 

Bismuth benzoate , Bi(OBz) 3 , prepared by double decomposition 
between bismuth nitrate arid sodium benzoate, both salts being 
dissolved in a mixture of water and glycerol, and a solution of benzoic 
acid in water being used for washing and re-crystallising the salt, 
forms bulky, brilliant, colourless, orthorhombic prisms, is stahle up to 
140°, and is decomposed by water, alcohol, or ether, forming basic salts. 
Treated in the cold with twenty times its weight of alcohol it furnishes 
a salt, £i 4 O 3 (OBz) 0 . This is a dead white powder, seen under the micro- 
scope to consist of minute, colourless, cubic Crystals. It decomposes 
at about 160°. When treated with twenty times its weight of cold 
ether or a like quantity of alcohol at 95°, the neutral salt yields a 
new basic salt, B^C^BiOOBz^.,, a white, partly crystalline powdei-, 
All the foregoing when treated with alcohol at 95° furnish the salt, 
Bi 0 () 3 (BiOOBz) i; , which consists of colourless, microscopic, monoclinic 
prisms. Bismuthyl benzoate, BiOOBz, crystallises in minute, mono- 
clinic prisms. It is stable in air up to 140°, but when treated with 
alcohol at 95° it decomposes, like the other salts described, furnishing 
the salt Bi 2 0 3 (Bi0,0Bz).. T * A - H - 

Alkylation of Aromatic Amino-acids. IV. Nitroamino- and 
Iodoamino-acids. Henry L. Wheeler and Carl O. Johns 
Ghem. 1910, 44, -5, 441—452. Compare this voi. i, 381, m 
— The investigation of the behaviour of aromatic amincnaci s o 
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1 ition is continued by a study of further acids. 4-Nitro-2-amino- 
Ct ' ' ■ arid gives a mixture of 40% of the primary amino-ester and 
' ' en/ 'gl t(, e JV-alkyl acid. 2-Nitro-4-aminobenzoic acid gives only the 
’ ° t Both 4-iodo-o-aminobenzoic acid and 5-iodo-o-amino- 

r'^'oic acidgi™ only iV-alkyi acids (71 — 76%). 4 : 5-Di-iodo-o-amino- 
I naoic acid alkylates with difficulty, and gives only the ester (28%). 
C The«e results show that the tendency of amino-acids to react in an 
abnormal manner and give esters is not dependent on stereochemical 
interference. 

in improved method for the preparation of 4-mtro-2-aminobenzoic 

y is (riven ; the ethyl ester melts at 100°. 

i-folo- nitrobmzoic acid forms prisms, m. p. 192°. 4 -Iodo- 

■-i.nmiinibensok acid crystallises in flat prisms, decomposing at 
■"(IS 1 - i-iodo-iethylaminubemoic acid forms clusters of plates, rn. p. 
IPS’' i.Jodo-2-methylaminobenzok acid crystallisos in needles, m. p. 

]!I7\ 

4 ■ 5 - Di-iodo-2-aminobenzoin acid begins to give off iodine at 200° ; 
its ethyl ester forms slender needles, m. p. 137°. N. C. 

Complete Methylation of Some Amino acids. E. Engeland 
(Ber., 1910, 43, 2662 -2664. Compare Abstr., 1909, 1, 856). — When a 
mixture of phenylalanine (a-amino-/3-phenylpropionic acid), methyl- 
alcoholic potassium hydroxide, and methyl iodide is boiled gently for 
several hours, the chief product is phenyl-N-trimelhylalanine methyl 
ester, the platinichloride of which, 2C u H 2n 0 2 NPtCl 6 , has in. p. 
177—178° The aurkhloride of phenyltrimethylalanim, 
C l2 H 18 0 2 N,HAuCI 4 , ' 
forms golden-yellow needles, m. p. 94 — 95°. 

When d-aminoglutaric acid is treated in a similar manner two 
products are obtained, the one forms a sparingly soluble aurkhloride, 
I.' (i 1I ]7 0 4 N,HAuCI 4 , probably derived from the dimethyl ester of 
di'nielhylglut&mic acid, and the other an aurkhloride, 

CjHj 3 0 4 N, H AuC1 4 , 

in the form of readily soluble, hygroscopic crystals, probably derived 
from dimethylglutamic acid. J. J. S. 

Synthesis of Compounds of the Normal Phenylpropane, 
Phenylbutane, and Phenylpentane Series. Julius vox Braun 
(Her., 1910, 43, 2837—2852). The synthesis of compounds con- 
taining the group is important, since it is very probable 

that many resins contain such fatty-aromatic chains. Methods based 
on the interaction of sodium and aryl halides, or of aluminium 
chloride and aromatic hydrocarbons, on substances of the type 
C1-[CH„VC1 

or Cl*[CH 2 ] x *OPh have proved unsatisfactory. y-Bromopropyl- 
phthalimide and r-chloroamylphthalimide are very resistent to the 
attack of sodium, but, contrary to expectation, react with aluminium 
chloride. The former yields only an additive compound, which is 
easily decomposed into its generators, but its formation suggests that 
the usual Friedel-Crafts’ reaction might take place with a substance 
in which the acylated amino-group is removed further from the 
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halogen atom. This expectation is fulfilled, benzoyl- € -ehl or , 

amine and benzoyl -£-chlorohexylamine reacting with alurn^ 10 '' 
chloride and benzene in the usual way. The product of th e ' Utn 
reaction is henzoyl-i-phenylamyl amine, O.H.-tCH.t-SHfo 
273 — 275°/15 mm., in 90% yield, which is hydrolysed by hydrocli'l 
acid underpressure to e-phem/lamylamine , b. p, 131°/15 mm , , 
less liquid which has a faint basic odour, only slowly absorbs '' 
and carbon dioxide from the air, and forms a platinichloride ' " a! ' r 

2C n H i; N,H,PtCI c , 

decomp. 220°, prorate, m. p. 152 — 153°, benzoyl derivative m „ fir - 
(the benzoyl derivative, as obtained in the preparation above I ^ 
not been made to crystallise), and a methiodide, ' ias 

C fl Hj-[CH.,] 5 ’NMe 2 ,MeI, 

m. p. 181°, the platinichloride of which has in. p. 219°. The no- 
constitution of the e-phenylamylamine, prepared from benzoyl- -e-eblor 
amylamine by the Friedel-Crafts’ method, is proved by the SVI1 p y, 
of the base by llie following series of reactions, which represx-nt 
the fulfilment of the object of the author’s work y-Iodomt, I 
benzene, C 6 U,-[<JH 2 p, b. p. 137-140°/20 mm, obtained K 
prolonged boiling ot ychloropropylbenzeno and sodium iodide in 
alcohol, is warmed with an aqueous alcoholic solution of potassium 
cyanide (2 mols.), whereby y-phenylbutyronilrile, b. p. 142—145 

16 mm, is obtained; the nitrile, by reduction with sodium M( j 
alcohol (distilled over sodium and kept for many days, or, better 
weeks over calcium), yields Sphenylbulylamine, C„H,/[CHj 'NH 
b. p. 123 — 124°/1 7 mm. ( platinichloride , decomp. 205° ; J jiienifej m, p 
125°; the is-dimethyl methiodide, C 6 H 5 -[CH 2 ] 4 -X Me,, Mel, m. p.'l91— 
192°), the benzoyl derivative of which, m. p, 83'5°, is converted by 
distillation with phosphorus pentaehloride into i-chlorobuh/lbenzene 

C,II 5 -[CH 2 ] 4 -C1, * ' 5 

b. p. 122—1 23°/17 mm., m 75% yield. This substance, by reactions 
similar to the preceding, is converted successively into 8 -iodobuUjl- 
benzeWi b- p* 148— 151°/15 mm., S-phenylvaleronitrile , b. p. 157—161 

17 mm., and e-phenylamylamine, which is identical with the base 
prepared above, 

By distillation with phosphorus pentaehloride, benzoyl-c-phenyl- 
amylamine yields e-chloroamytbenzene , CuHj/fCHjjCl, b. p. 134 : 

18 mm., which has a very pleasant odour, reacts with alcoholic sodium 
phenoxide to form phenyl, t-phenylamyl ether, b. p. 1 9 8°/ 1 4 mni., and 
with alcoholic sodium iodide to form e-iodoamylbemene, b. p. 
158 — 165°/-0 mm., in which the presence of the normal amyl chain 
is proved oy the reaction of the iodide with alcoholic trimetiiylamine, 
whereby f-phenylamyltrimothylammonium iodide, m, p, 181°, is 
obtained, identical with the salt produced by the exhaustive methyla* 


tion of *-phenylamylamine. 

y-C’hloropropylbenzene is obtained readily from tetrahydroquinoline. 
The benzoylated base is ruptured by phosphorus pentaehloride, and 
the resulting o-y-chloropropylbenzanilide is hydrolysed to y-chloro- 
propylaniline, from which the amino-group is eliminated by diazoti- 
sation and subsequent treatment with alkaline stannous chloride. 
y-Bromopropylbenzene, which is obtained quantitatively from dihjdio- 
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: mv l alcohol and fuming hydrobromic acid at 105°, can only be 
i indirectly from y-chloropropylbenzene ; the latter is boiled 
r" many hoars with a large excess of alcoholic sodium phenoxide, and 
if* "resulting P hen H l yphenylpropyl ether, CII,?h-[(!II 2 ].,-OPh, b. p. 
is.' i S 3 J / 1 7 mm., is heated with fuming hydrobromic acid. 

C. S. 


The Liberation of Carbon Monoxide from the Tertiary 
Acids Arising from the Condensation of Phenylpyruvio Acid 
with Aromatic Hydrocarbons, Augustin Bistbzyuki and Loins 
yluroN (Aer., 1910, 43, 2883—2889. Compare Abstr., 1907, i, 
p,;j(i ; Bistrzycki and von Weber, this vol.i, 742).— The investigation 
.,1 tlie liberation of carbon monoxide from tertiary acids on treatment 
w j t h concentrated sulphuric acid has uow been extended to some 
bonzyldinrylacetic acids, which have now been prepared from phenyl- 
pvruvic acid and aromatic hydrocarbons, using cooled, concentrated 
r-ul | di ii lie acid as the condensing agent, in the manner previously 
described (Bistrzyoki and Keinlke, Abstr., 1905, i, 285). The acids 
of this type evolve only two-thirds to three-quarters of the 
theoretical amount of carbon monoxide, the incompleteness of the 
reaction being due probably to partial sulphonation. The products 
obtained are completely soluble in water. Triarylethylencs, 
analogous to the diarylethylenes of Bistrzycki and Rcintke (foe. cit.), 
were not obtained. None of the acids loses carbon dioxide on 


heating. 

ji- Phenyl- im-di-'p-lolylpropionic acid , CEr,Ph-C(C,.ll 4 .Me). 2 , C0 2 H, 

from toluene and phenylpyruvio acid, crystallises in colourless,, 
lustrous needles or prisms, m. p. 176°. That the phenylpyruvic acid 
has not reacted in the desmotropic form (compare Ruhemaun and 
Stapleton, Trans., 1900, 77, 241) follows from the fact that the analogous- 
anisole derivative yields di-p-anisyl ketone on oxidation (Lamoni, Dies. 
Freiburg, Switzerland, 1910, 33). The silver salt, C 88 H 2 ,0. 2 Ag, was 
obtained as a white precipitate. The methyl ester, 0 2J H 24 d 2 , forms 
hexagonal prisms, ni. p, 117°. 
e Phenyl-pfl-di-p-ethylphenylproirionic acid, 

CH.,Ph-C(C s H 4 Kt).,-CO.,H 

(from ethylbenzene), crystallises in rosettes ot’ stout needles or in flat 
prisms, m. p, 183 — 184°. The ethyl ester, O.,- H 20 ( ) 2 , forms microscopic 
prisms, in. p. 61°. 


s-Phenyl-fifi-di-a-zylylpropiomc acid, CH 2 PlrC(C,.H a Me 2 )-CO. > H 
(from o- xylene), crystallises in four-sided prisms or in needles, m. p. 

methyl ester, C 26 II 2s 0 2 , forms microscopic prisms, m. p. 


Phenylpyruvic acid does not react with m-xylene under the con- 
ditions stated, or with mesitylene and naphthalene. Only in one 
instance was it possible to obtain with benzene an acid of the in. p. 
of the expected a/3/J-triphenylpropionic acid, whilst the products from 
cumene and cymene were difficult to purify. R. V. S. 


Comparison of Certain Acids Containing a Conjugated 
system of Double Linkings. Annie Louise Macleod (Amr. 
Mem. 1910, 41 , 331— 352).— Reimer (Abstr., 1907, i, 852) has 
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shown that when methyl cinnamyhdenemalonate is treated with , 
Grignard reagent, aS addition takes place, but on decomposing o, 
product rearrangement occurs, and the hydrogen atom by which the 

magnesium has been replaced is found to occupy the rnposit, on to th e 
carboxyl group. Iteimer and Reynolds (Abstr., 1908, 1, 988) have 
shown that methyl a-phenyleiunamylideneacetate reacts lessreadily with 
organic magnesium compounds, and that the resulting products consist 
chiefly of ketones formed by the replacement of the mcthoxy.groim 
and subsequent addition of a second molecule of the reagent in n, e 
ad-position. A study has now been made of a-methylciunamyhdencacetic 

and tv-cyanocinnamylideneacetic acids. 

a-MethylciunamylideDeacetic acid is pale yellow when first obtained, 
but becomes white on exposure to light. It has been found that when 
the yellow form is treated with a very small quantity of sodium 
amalgam, the yellow colour disappears, and the colourless acid 
remains The substance to which the yellow colour is due is therefore 
present in only small amount, and may possibly be an isomeric form of 
the acid. When the acid is exposed to direct sunlight for about four 
days it is converted into 2 : 4-d»pJienjifcyclo6ttfem«-l : Z-di-a-m&yl 

acrylic acid, CO 2 H-CMe:CH-CH<®|>CH-Cfl:CJIe-C0 s H,m. P . 

253 254°, which forms small, transparent prisms, and, on oxidation 

with potassium permanganate, yields a-truxillic, bentoic, and oxalic 
acids fits » ethyl ester, m. p. 1 96 5-1 27°, crystallise* m slender needle.,. 
The acid unites with bromine with formation of a product which 
appears to be a mixture of a di- and a tetra-brouude ; the methyl ester 
gives a tetrabromidc, m. p. 200 -01 . 

When methyl a-metbylcinnamylideneacetatc is treated with bromine 
in presence of a little iodine, a tetrabromide m. p. 128°, is produced, 
whilst, in the absence of iodine, a dibromde, m. p .81 , is obtained, 
which liberates iodine from alcoholic potassium iodide, thus showing 
that the bromine atoms are attached to adjacent carbon atoms. \V ben a 
solution of this dibromide in acetone is oxidised with potassium 
permanganate in presence of acetic acid, small quantities of a suborn 
m. p. 131°, are produced, which coutams halogen, but does not liberate 
iodine from alcoholic potassium iodide. 

Ethyl a-cyanocinnamylideneacetate reacts readily with organic 
magnesium compounds with production of quantitative yield o 
Tadditive compounds. When this ester (1 mol.) 1S treated wit 
masrnesium ethyl bromide (2i mols.) and the product is decompo-ed 
with hydrochloric add, ethyl a-cyam-^phenyl-Mv^T^T^ 
OHPh.'CH CHEfCH(CN)-CO,Et, b. p. 220°/20 mm., is obtained 

a ye n 0W 0 ii • od hydrolysis with potassium hydroxide, the 7^“** 
salt is obtained, from which the « C «f separates on^he ^ 

hydrochloric acid as an uncrystall, sable oil On iot0 
with alcoholic potassium hydroxide for two days, it 

S-v/tenyl-p-ethylallylmalonamie ,,, 

' cHi’h:cH-cim-CH(co-Niy-qo j ,M , 

m. p. 165°, which, when heated above its m. p.,yie s P which 

\y penlmoamiJe, CHPh:OIl-CHEt'CH 2 'O0-NH 2 , m. p. 
forms slender needles. 
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Ethyl a cyanocinnamylideneacet&te reacts with magne,ium phenyl 
, Me to form ethyl n cyaoojiMiphemil.^yne.ntenoaie, 
CHPh:CH-CHPh-CH(CN)-COjEt, 

b. p 263',' 18 mm. 

Both a-cyano- and a-methyl-cmnamylideneacetic acids react readily 
w ith potassium hydrogen sulphite, yielding colourless, additive 
compounds which could not be isolated. q 


Unsaturated Compounds. VIII. Addition of Hydroxyl- 
amine to Unsa^urated Acids containing Conjugate Double 
Linkings. Theodor Posner and Karl Bohde (Her., 1910 43 
2665-2676. Compare Abstr., 1909, i, 583, 649 ; Kiedel’and Schulz’ 
iiil, i, 081).— In further proof of the constitution of /3-benzoylamino- 
/j styrylpropionic [f?-benzoylamino-S phenyl-Av-pentenoic] acid is ad- 
dured the fact that on oxidation benzoylaspartic acid is formed. 
Although /J-henzoylamino-ii-phenyl-Ay.pentcnoic acid and its ester con- 
tain olefinic linkings, it has not been found possible to form additive 
compounds with hydroxylamine or bromine. The addition of hydroxyl- 
amine to styrylacrylic acid proceeds slowly, for example, 240 hours’ 
boiling of the solution is required, whereas with cinnamic acid Bve 
hours is sufficient. 


The addition of hydroxylamine to sorbic, piperic, and a-phenylstyryl- 
acrylic acids and their esters has been studied. The compounds combine 
with hydroxylamine (compare Riodel and Schulz, loc. oil.)-, sorbic 
acid at much the same rate as styrylacrylic acid, piperic acid much 
less readily, as also a-phenylstyrylacrylic acid and all aalkylated 
imsaturated acids. 

/3-Amino- S-pheuyl-Ar-pentenoic acid can be obtained by prolonged 
boiling of /3-hydroxylamiuo-rS-phenyl-Av-penteDohydroxamoxime hydrate 
(Abstr., 1909, i, 649) with methyl alcohol, it has not been found 
possible to prepare Riedel and Schulz’s ,3-hydroxylamino-X.phenyl. 
Ai-pentenohydroxamic acid by the method they give ; the product 
formed under these conditions is slyrylacrylhydroxamic acid, 

■ CHPh:cH'GH:cH-c(OH):k-OH, 

m. p. 146°. 


iklhyl mrbale, CHMe:CH-CH;CH-C0 2 Me, is a colourless liquid 
mth a pleasant odour, and has b. p. 180 c /759 mm. The ester reacts 
with a cold solution of hydroxylamine in methyl alcohol during the 
course of a week, yielding an oil which is probably fi-hydroxylamino- 
lydmorbhydroxamoxme hydroxide. AminohydrosorUc acid (ji-amiuo- 
M-hexenoic acid) is formed when the above hydroxide is boiled with 
methyl alcohol, or when a mixture of the methyl ester and hydroxyl- 
amine is oiled for ten hours with methyl alcohol. The same product 
IS also formed when free sorbic acid is used, but the boiling must 
I ™ . C0D i 1 r 'l?^ ^ or hours; it is an oil, and yields a benzoyl 

tmTh p™ e ’ CH 'CH(NH-COPh)-CH s -CO, 2 H, which crystallises 
from alcohol, and has m. p. 152°, 

CH 2 0 2 :C 6 H 3 -CH:CH.CH:CH-C0 2 Me, is deposited 
a W 110 7 , a , ( ' 0l ° ,n glistening crystals, m. p. 146°, and reacts with 
, , m ? t ‘yl-alcoholic solution of hydroxylamine, yielding B-amino- 
y ropiperic acid (fl-amino-5-'i ■A-melhylentdioxyphmyl-&-penlenoic 
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add), CHA:C 6 H 3 >CH:CH-CH(NH 2 )-CH -C0 3 H, Which crj sti l| isfs 
from water in colourless needles, m. p. 231 (decomp.). A small amount 
of the same product is also formed when sorbic a itself is ^ 
it yields a benzoyl derivative, C 1{ ,H ]7 0 5 N, m. p. 188°, and reacts 
with potassium cyanate, forming froarbwn^hydropiptrk aci(l 
0 H 5 0 -C f H s -CH ; CH-CH(NH-C 0 -NII s -CH 2 -CQ ; H, as gl isteoi ' 
crystals, m. p. 211°. The earbimido-acid, when heated at 215°, yi e | d ° 

3 : i-TMlhyUntiioxyslyryUihyirommil, 

ch 8 o 2 :c 0 h 3 -ch:ch-ch< nh 2 _ co >nh, 

as a vellow, crystalline powder, m. p. 224 . 

Methyl a-phnylslyrylacrylaU , CHPb.CH'CH.CPh'CO.JIe, forms 
yellow crystals, m. p. 79—80°, and when boiled for several days with 
hvdroxylamine and methyl alcohol yields p-amino-aZ-diphtnyl-Xi. 
pentenoic acid, CHPh:CH-CH(NH 2 )-CHPh-CO,H, which crystallises 
from water in colourless needles, hj. p. *^00 (decomp.), The benzoyl 
derivative, 0_,,H 2l O s N, forms colourless, glistening crystals, m . p , 
goo-5 0 and B-carbamitlo-a&dipkenylSy-psnlenoic acid, 

0HPh:CH*CH/NH*C0'NH,)-CHi>h-C0 3 H, 
colourless, glistening needles, m. p. 197° ; tlie corresponding h-phuyl 

i-styryldihytirouracil, C H Ph 1 C II • C H<C ^ jy — ^ orms a P*l« 

yellow powder, ra. p. *12-5°, after softening at 192°. 

When ciunamylidenemalonic acid is heated with methyl alcohol and 
hydroxylamine, carbon dioxide is evolved, and /3-n.mino-a-phenyl- 
AT-pentenoic acid is formed, whereas the corresponding methyl ester 
reacts with a methyl-alcoholic solution of hydroxylamine at 0 J , 
yielding a crystalline product, m. p. 72°, which is probably a 

hydroxylatnino-hydroxamoxime hydroxide. J. J. S. 

A New Step in the Reduction of the Nitro-group. III. Gustav 

Heilkb and Friedrich Frantz (Ber., 1910, 43. 2892—2899. Compare 
Abstr 1906 i 5St>- 1908, i, 208).— Since in the numerous cases examined 
it has not been possible to obtain the compound containing a dihydrovyl* 
amine group, which is the first product of the reduction of o-mtro* 
mandelonitrile, substituted mandelonitnles liave now been investiga ted. 
Of the*e 5 -chIoro- 2 -nitroniandelonitrilo does not yield the charactei- 
istic molecular compound in solid form, although its presence in i the 
liquid can be shown by the production of 5-chloroisatin on 
In the case of 5 -bromo- 2 -nitrowandelonitnle, the desired substance is 
obtainable* 6 in the form of its hydrochloride, though , with 
yield, and its reactions correspond m all respects witn the * 
previously recorded. A further proof of the existence of he c mb - 

tiou of dl and mono-hydroxylamine compounds follows tom ^ 
that solutions of the above hydrochloride when kept deposit ^ 
2-mtrosomandelonitrile, so that evidently no tendency 
of an azoxy-compound exists. . ared by adding a 

5-Chloro-2-nilromanddonitrilc, UH 6 0 3 ty-l. is p P J [ ut j on 

concentrated, aqueous solution of potassium ' Ahtt , 

of 5 -chIoro 2 uitrobenzaldehyde (tinhorn and I ° * aldehyde to 

1891, 1098) in glacial acetic acid or by adding th^ ^ ette8 
twice its weight of anhydrous hydrocyanic acid. it torn. 
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i ..■x.dles. m. p. 85°, and also large prisms containing chloroform 

01 IltCUlV- I 1 v 

crystallisation, m. p. 64-66. 

~)-Chloro- 2 -nitromandelic acid, 0,H,0 S NC1, m. p. 134°, is obtained 
j )V eVii j)orating the nitrile with twenty times its weight of hydro- 
chloric acid almost to dryness. The methyl ester, C,,H 3 0 5 NC1, has 
' in 37—88°. With alcoholic ammonia, 5-chloro-2 nitromandelo- 
uirrile yields the ammonium salt of a-chhyro-2-nitrosohmzoic acid , which 
may be obtained from it by the action of dilute hydrochloric acid. The 
free acid crystallises in colourless needles, which become coloured 
toward* 170° and melt at 179°. After reduction with zinc and acetic 
arid no precipitate was observed, but on addition of hydrochloric acid 
and acetic anhydride a dark-coloured oil separated, and the solution 
when kept yielded 5-chloroisatin. The oil was insoluble in cold sodium 
hydroxide, and therefore was not 5 -chloro- jY-acefcoxy isa t i n , 

" ~)-llromo-%nitroinarulelonitrile, prepared from 5-bromo-2-nitrobenz- 
alileLyde, has m. p. 81°. When it is reduced with zinc and acetic acid 
in an atmosphere of hydrogen, the liquid being cooled with water and 
well stirred, the molecular compound of 5 -bromo-'2-mono- and 5 -bromo- 
'l-di-kyiroxylaminomandtlonitrile hydrochloride, Ci»H lc O s N 4 Cl s Br,, 
separates. After purification by precipitation with concentrated 
hydrochloric acid from solution in weaker acid, it crystallises in a mass 
of colourless, crooked needles, which become coloured at 130° and 
decompose towards 145°. The free compound can also bo isolated. 
On keeping, an aqueous solution of the hydrochloride deposits a brown 
precipitate, which, when saponified with dilute sodium hydroxide, 
yields bromoanfchroxanic acid and bromoisatin. These substances are 
obtained directly by heating the salt with concentrated hydrochloric acid. 
5- Bromoisatin, C 8 II 4 0 2 NBr, forms yellow needles, m. p. 255°. 5 -Bromo- 
anthmcanic acid, 0 8 H 4 0 3 NBr, crystallises in colourless needles. It 
melts at 202—203°, with evolution of gas and partial sublimation ; 
the yellow residue darkens on further heating, and melts towards 
253° with evolution of gas. Bromoanthroxanic acid is reduced by 
auimoniacal ferrous sulphate, and on acidification 5-bromoisatin is 
precipitated. The hydrochloride of the molecular compound yields on 
treatment with dilute sodium hydroxide a colourless compound, m. p. 
186—187°, and an aminocarboxylic acid, probably b-bromo'2-amino- 
mandelic acid , crystallising in colourless needles, which become 
coloured towards 230°. Acetylation of the molecular compound in 
presence of an excess of hydrochloric acid gives rise to 5 bromo- 
1 acetoxyisatin. Phenylhydrazine reacts with the hydrochloride, 
yielding 5-bromo-l-hydroxyisatiiiphenylhydrazone and 5-brono- 
wtiin-Z-pkenylhydrazone, O, 4 H l0 ON ; Br, which forms dark red crystals, 
m. p. 242—243°. 

b-Broi/io-2-nitrosomandelonitribe, C s II 5 0.,N.,Br, which can be obtained 
(m addition to 5- bromoisatin) from the filtrate from the molecular 
compound in the preparation of the latter, crystallises in compact, 
colourless prisms, m. p. 225 — 226°. On hydrolysis it yields 5-bromo- 
anthroxanic acid. K. V. S. 


Action of Amines on Phthalic Acid. VII. J. Bishop Tingle 
and . s - Bates (J. Amor. Chem. Soe., 1910, 32, 1319-1330).-I» 
continuation of the work on the inteiaetipn of amines with phthalic 
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acid and its derivatives (Abstr., 1907, i, 692, 1044; 1909, { 9 § 

909 ; this vol., i, 263), a study has been made of phthalamic adds ' ^ 
taining one or more chlorine atoms or nitro-gronps in the h ^ 
nucleus. enzetlB 


Di-m-toluidine and di-pchloroaniline 3 : fc-dichlorophthalale? 

176° and 215° respectively, form pale yellow crystals. An 
method is described for the preparation of 3 : 6-dichlorophthal r 
acid and its anil. The anil has m. p. 201°, and not 191° as 
Graebe (Abstr., 1900, i, 547). The acid is not affected by solution f 
amines in benzene, but is readily converted into the anil by the a f° 
of 50% alcohol. This dehydrating action of alcohol has been di o ^ 
by Tingle and Rolker (Abstr., 1909, i, 29). 1 llS,e ' 

Tetrachlorophtlial-a-loluidic acid , G c H 4 Me , NH , CO , C 6 H 4 *CO a H m 
218 — 220°, obtained by the action of o-toluidine on tetrachlorophthalf 
acid or anhydride, forms white, lustrous crystals. 

Tetrachlorophthalanilic acid, NHPh-C0‘C c Cl 4 *C0 2 H, m. p oggo 
obtained by boiling tetrachlorophthalanil (Graebe and Buenzod bstr J 
1899, i, 763) with solution of potassium hydroxide or by the action of 
aniline on tefcrachlorophthalic anhydride, forms white crystals - its 
sodium and potassium salts are colloidal, and yield soapy solutions 
Telrachloi'ophtkalo-ft-naphlhyiamic acid } OjqH^NH’CO’C 01 -C0.H 
m. p. 287°, forms white crystals, am) yields colloidal sodium anti 
potassium salts. When the acid is heated for ten minutes at 260 270 3 

it is converted into the /3-naplUhylimide, O 0 Cl 4 <i^Q^>N' , C l | ) H., n p 

287°, which is a white, crystalline substance. 

When 3-nitrophthaInnilic acid, NIlPh-CChOjH^NO^'COjH, is 
heated at 100° with 50% alcohol, it is slowly transformed into a 
Z-nitrophthalodianilule , tn. p. 233 — 234°, which appears to be isomeric 
with that obtained by Chambers (Abstr., 1903, i, 699) of in. », 
211 — 212°. Z-Nilrophthalo-fi-naphthylamic acid., 

C 10 H-'NH-C()-C„H s (NO,)-CO. 2 1I, 

m. p. 201 — 202°, obtained by the action of /Jnaphthylarome on 
3-uitrophthalic anhydride, forms light yellow crystals. 

4-Nitrophthalanilic add, obtained by heating the anil (Graebe and 
Buenzod, loc. cit.) with solution of potassium hydroxide or by treating 
aniline with 4-nitrophthalic anhydride, has m.p. 192°, and not 1812ns 
stated by Bogert (Abstr., 1902, i, 98). The anil has m. p. 200— 201“ 
(Bogert gives 194°). When 4-nitrophthalanilic acid is heated at K)0 5 
with 50% alcohol, it is partly transformed into the anil ; in presence of 


aniline the same product is obtained, together with a small quantity 
of a compound, m. p. 199 — 200", which is probably 4-nitrophthaItr 
dianilide, NO 2 -C 0 II 3 (CO-NHBh) 3 . 

On comparing the results of tile transformation experiments with 3- 
and 4-nitrophthalanilic acids, it is evident that the approximation of 
negativo groups (C0. 2 H!C0.,H!N0 2 = 1 : 2 : 3) inhibits the formation of 
the anil and greatly favours that of the dianilide, whereas the reverse 
is the case when the nitro-group is in the 4-position, i-dfilrophllado- 
p-naphthylamic acid, C' 10 H 7 -NH-CO-C 6 H 3 {NO 2 )-CO 2 H, m. p. 202-204", 
prepared by the action of (3 naphthylamine on 4-nitrophthalic anhjdiide, 
forms pale yillotv crystals. 
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Camphoro-P-naphtJiylamic acid, C u H 7 -NH-C0-C 8 H 14 'C0 2 H, m. p. 
.,- 11 - 2-1°, obtained by the action of /J-naphthylamine on camphoric 
anhydride, and camphoranilic acid (Anwers, Abstr., 1900, i, 85) are 
not affected by prolonged heating with amines or with 50% alcohol. 

E. a. 


Synthesis of Ethyl cjc/oButanehexacarboxylate. Yugi 
Siubata (Her., 1910, 43, 2619 — 2622). — Ethyl cyclo bulunehexu- 

ear hosylale, (C0 s fit) 2 C<+j£^"Q^jl? t )]>CH-C0 2 Et, can be synthesised 

by the action of the disodium derivative of ethyl ethanetetra- 
carboxylate (Bischoff and Racb, Abstr., 1885, 244) on ethyl dibromo- 
succinate (Gorodetzky, Abstr., 1888, 820) in the presence of dry ether 
at 0° and with vigorous automatic stirring. It crystallises from 
alcohol in large, monoclinic plates [a : b : c = 1*565 : 1 : 1 542 ; 
j3l°32'], m. p. 80°. Unaltered ethyl ethanetetracarboxylate is 
deposited with the cyc/obutane derivative, but can be removed 
mechanically, as it forms large, needle-shaped crystals. 

An oily by-product formed during the condensation is Bischoff’s 
ethyl ethylenctetracarboxylate, C(C0 2 Efc) 2 !C(C0 2 Et) 2 . The condensa- 
tion does not take place when the reagents are heated in sealed tubes 
at 120— 130°, and the same products are formed when ethyl tsodibromo- 
succinate is used. J. J. S. 

Rotatory Power of Usnic Acid and other Lichen Deriv- 
atives. III. Heinrich Salkowski (Annalen, 1910, 377, 123— 126. 
Compare Abstr., 1901, i, 152 ; 1902, i, 228). — The values for [a]b for 
the following substances are giren : d-Usnic acid (from nineteen species 
of lichens), + 461*9° to +521*9°; /-usnic acid (from thirteen species), 
- 455*9° to - 496*8° ; kamschadalic acid, + 26*42° ; lepranthin, + 70*5° ; 
pleopsidic acid, - 66*15° ; protolichenosteric acid, +12*1° 

Barbatic acid, leeanarolic acid, and salazinic acid appear to be 
inactive. 

In most cases chloroform solutions were used. 

(Jymnogrammen from Gymnogrctmme chrysophylla has an orange 
colour, m. p. 159°, and [a], 1 ? + 12° J. J. S. 

Ethyl Tannate. Rodger J. Manning (J. Anver. Client. Soc ., 1910, 
32, 1312 — 1319). — The composition of gallotanoic acid has hitherto 
been uncertain, owing to the fact that crystalline derivatives were not 
known, and the substance was therefore difficult to purify. The ethyl 
ester has now been prepared in two crystalline forms with different 
amounts of water of crystallisation. 

On treating an alcoholic solution of gallotannic acid with dry 
hydrogen chloride, ethyl gullotannaie , C 51 H 52 0 2fi ,5H. 2 0, m. p. 157°, is 
obtained in the foim of nodules of pale yellow, lustrous crystals. 
When hydrolysed with dilute hydrochloric acid or dilute potassium 
hydroxide, it yields ethyl alcohol, dextrose, and gallic acid. Estimations 
oi the gallic acid and dextrose, and determinations of the molecular 
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weight by the ebullioscopie method have shown that ethyl gall„t ar 
has the composition C 41 H 27 0 21 (0Et) 5 ,5H 2 0, and that it is a glucosidf 
in which one formula weight of .dextrose anu five formula weighs ... 
gallic acid are represented in one molecule of the ester. CJallotanui c 
acid is therefore represented hy the formula C- 41 H, 7 0 21 (OH).. 

The ester was synthesised by treating a mixture of ethyl gallate and 
dextrose with phosphoryl chloride. 

If a saturated solution of the ester ts allowed to evaporate at tie 
ordinary temperature, large, pale brown crystals are obtained of the 
composition CjjHjjGjj.ISHA m. p. 132°. E, tl. 


Theory of the Phenomena of Halochromy. I. Additive 
Compounds of Tin Halogenides and Carbonyl Compounds 
Paul Pfeiffer [with 0. Halperih, E. Pros, and Y. ScHWABznopfj 
Unm/en, 1910, 376, 285-310).— The first step in the elucidation of 
the constitution of the coloured additive compounds of organic 
substances and metallic salts and acids, and therewith the nature 
of the phenomenon of halochromy, must be a systematic examination 
of the additive capacity of simply constituted substances, Since 
halochromy is most frequently observed in connexion with carbonyl 
compounds, these have been selected as the organic components ; tin 
inorganic are tin tetrachloride and tetrabromide, which lure the 
property of forming well-characterised molecular compounds of simple 
composition. 

The additive compound is obtained by bringing the tin halogenide 
and the carbonyl compound (aldehyde, ketone, acid, ester, or amide, 
containing generally the benzoyl or einnamoyl group ; acid chlorides 
do not form additive compounds) together in anhydrous ether, benzene, 
or chloroform ; in the case of liquid esters, a solvent is dispensed with. 
T n this wav have been prepared the following colourless compounds : 
SnCl ,2PhCHO, m. p. 1ST— 189°; SuBr 4 ,2PhCIIO, m. p. 127-18#-; 
SnCI ,2CHPh-CHX'LI-C'HO, m. p. 225—230°; 

4 S„l?r 4 ,3CHPl,-CH:CIPCHO, 

m. p. 195°; SnCl 41 2(p)OII-C ti H 4 -CHO, m. p 185°; 

Sn€l.,'2(p)0Me , 0 6 H 4 'CH0, 

m n 158° ■ SnCl,,2COPhMe, in. p. 131—133° ; SnOl 4 ,2Ph'C0,Et, 
m n' 10° • SnCl,,2(p)C fi H 4 Me-CO.,Et; SnCI 4 ,2CHPh-CIlXHX0.Et, 

'p 134° ^ 

Sn01 4 ,2Ph - C0.;H, - ■■ ” KA,,t !),) : &n01..-CHPh OH.C 


in. p. 


W) „, p. about 90°; SnCl^CHPh-GHXfl-COJ, 
85-112°; SnCl 4 , 2Ph -CO-N Hj, m. p. about 227°; 

SnCl,,2C'HPh-OIi:CH-CO-NH 2 , 
nr. p. 238-239°; SnCI 4 ,2(o)OH-C, ; H 4 -C<>NH 
the following, which are yellow or yellowish: SnCl 4 ,X,0 , 
unstable ; SnB, V 2 ( ? )OH-C fl H 4 -CHO m p. 15 l; 

SnCI ( ,2CHPh-CIi:CH-COMe, 

m n 120° All these compounds are decomposed by wa , - 
ILil 1 molile of the .organic to 2 of 

Their composition may be represented, theref , > * R is 

expression SnX 4 ,2R-CO-A, where X is chlorine o 

sl -C 6 H 4 -OH, V/Oile, 'CHFhiCH, or -C 4 OH 3 , and Au * 
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ml OKt, or NH r The common constituent of all these compounds 
,j w carbonyl group, which therefore is the means by which the 
n j c a nd the inorganic components are linked. The co-ordination 
uniiber of tin is six. Moreover, additive compounds of the tin series 
are formed, almost without exception, extra-molecularly, not intra- 
molecularly. Therefore the two organic molecules of the additive 
compound probably occupy the two free co-ordination positions of the 
s '|. X molecule, being linked by tho oxygen, since tin has a much 
.i-pater affinity for oxygen than for carbon. These views lead to the 
,-OICRA 

constitution X 4 S.i<.q1(,j^ for the preceding additive compounds. 

These views, in conjunction with Thiele’s theory, are utilised by the 
author to explain the facts that in a compound containing an 
nrisatnrated group the saturation of this group tends to diminish the 
colour intensity, whilst by the formation of a molecular additive 
compound colour is produced or inteusiDed. For example, a substance, 



atoms, is converted by the addition of Y * Y into a more saturated 
sy-tem, ^>CY'OY, with a corresponding diminution or loss of colour; 

• Ids is not surprising, because, according to modern views, tho colour 
of purely organic substances is due primarily to the presence of 
uiisaturatcd groups. When, however, an extramolocular additive 
compound, such as those above, is formed by a neutralisation of the 
residual affinity of tho oxygen atom only, the unsaturated carbon atom 
acquires a more pronouuced unsaturated character, approximating 
to that of tervalent carbon, and therefore may he regarded as a 
specific chromophore, and the additive compound, under suitable 
circumstances, may be coloured or exhibit, lialochromy. 

In the author’s opinion the action of catalysts in hydrolysis, 
esterification, ketone-synthesis, etc., may be explained by the initial 
formation of a molecular compound of the catalyst and the organic 
substance at its carbonyl oxygen atom. C. S. 

Action of Chloride of Sulphur and of Sulphuryl Chloride 
on Piperonal. Karl Weisse (Her., 1910, 43, 2605— 2G06. Compare 
ltK.-P. 165727). — Piperonal reacts to only a slight extent when 
distilled with sulphuryl chloride, hut when a mixture of the two 
compounds is kept at the ordinary temperature for two days a good 
yield of chloropiperouul, C 8 H 5 0 3 C1, is obtained ; it crystallises from 
alcohol in brilliant needles, m. p. 114—115°. 

When this chloro-derivative is heated with chloride of sulphur at 
150° for an hour, and then at 130° for three hours, a resinous product 
is obtained, which loses carbon dioxide when heated, forming 

diloropntocatechualdehyde, C,H 5 0 3 C1, m. p. 211°. 

Ohloroprotocatechualdehyde reacts with an alcoholic potassium 
hydroxide solution of ethyl cblorocarbonate, yielding tbe ethyl 
carbonate derivative, C 10 H 8 O 5 Cl, which crystallises from water in 
glistening plates, m. p. 135°. J. J, g. 

VOL. XCVIII. i. 3 ?i 
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Condensation Products of o-Phthalaldebyde. Ill, j nn 
Thiele arid Ebvst Weitz ( Annul en. t 1910, 377, 1— 22. /. A * SEs 

Thiele and Talk, Abstr., 1906, i, 750; Thiele and Schneider 
1909, i, 929). — Ketones with the grouping CH 3 ’CO'OH 2 can renot tr ’ 
o-phthalaldehyde in two distinct ways : (a) formation of a hydrin 
derivative, as in the case of acetone or acetophenone; j 0 * 0ll ° 
tion of a benzocycfoheptadienone, as in the case of diethyl ketone 111 
It is shown that methyl ketones which contain a normal (a k 
chain react according to the latter scheme ; thus methyl ethyl 
propyl, and methyl ?i-butyl ketones yield respectively methyl- *t-u , 

^CHICRv j "i 

and propyl-benzoci/cZoheptadienones, C 6 H 4 <^£j^£ p>C0. Naphth 


lene derivatives do Dot appear to be formed, but small amounts f 
acylhydrindones can be detected amoDg the condensation prod uct 
Methyl isobutyl ketone yields as chief condensation product wovalervl 
hydrindone, and practically no wopropylbenzocyc/oheptadieDon 1 
Methyl isopropyl ketone yields isobutyrylbydrindone, as there j* nu 
methylene group present capable of yielding a ben zoo/c/ohoptadienonc 
derivative. 


Phthalaldehyde also condenses readily with nitrometbane, yielding 
nitrohydrindone, which reacts in the enolic form, nifcrohydroxy- 
hydrindene, as it yields an acetyl derivative and a methyl ether. ]{ 3 

constitution has been determined by conversion into Gabriel's araino- 

hydrindone. 

CH ’OH\ 

Jienzocycloheptadienone, prepared by heating 


the carboxylic acid (Abstr., 1909, i, 930) with 0-5% hydrochloric add 
at 200° for four to five hour?, crystallises from light petroleum in pale 
yellow plates, m. p. 66—67°, and does not react with phenylhydnuine 
or hydroxylamine. The dibromide, C„H, 8 OBr 3 , forms colourless 
needles, m. p. 204°. Dimelhi/lbenzocych/iejiUaiienone, 


C ^.<CHicM?> C0 > 


prepared from diethyl ketone and phthalaldehyde in the presence of 
methyl-alcoholic potassium hydroxide solution, crystallises from dilute 
alcohol in colourless plates, m. p. 85° ; diphenylbenzocyehhepiadienoK 
C^HjgO, obtained when dibenzyl ketone is used, crystallises in pair 
yellow prisms, m. p. 11 8 5°, and does not yield a dibromide; methyl- 
benzocyclohepiadien&ne, C 12 H 10 O, crystallises from light petroleum 
(40 — 70°) in felted needles, m. p. 61°; the corresponding derivative, 
C 18 Hi 2 0, has m. p. 42—43°, and the n propyl derivative, C 14 K H 0, has 
b. p. 18S°/13 mm., and solidifies when kept in a freezing mixture. 

7)i;^e?iy^6e«^ocycloAp/)ianow«,C 6 H 4 < \^.^| 2 ,^jjp^/ > C0, prepared bj 

reducing the corresponding dienone with sodium amalgam and alcohol 
in the presence of acetic acid, crystallises from 75% alcohol in colour- 
loss needles, m. p. 158°. The ketone does not react with pheny * 
hydrazine or semicarbazide, but with magnesium methyl iodide yie 18 

diphenylmethylbenzocyc\okep(anol, C 6 H 4 <Cqjj 2 .qp] p^^Me 1 OH, which 
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form* colourless crystals, m. p. 211°, and is stable towards perman- 

DiiMlfo/benzoeychheptanol, obtained 

. ie dueing the corresponding diecone, crystallises from dilute alcohol 
in colourless needles, m. p. 123 — 124°, and yields an acetyl derivative, 
in p. 141° Diphenylbtnzocjcloheptanol, C' 23 H 2 ,0, forms colourless 

plates, m. p. 160 c . Benzocychkeptand, c g H 4<^h 2 .CH > CH ' 0H ’ 

i, repared from benzocyc/oheptadienone, has m. p. about 80°. 

' i'soVakri/lhtjdrmdone (l-hydroxy-2-imwUerylhydrvidene), 

C„H 1 <^2>C-C0-CH 2 -Cile 2 , 

crystallines from methyl alcohol in needles, soluble in alkalis, and gives 
a red to reddish-violet coloration with ferric chloride. When a small 
amount of alkali is used in the condensation, much phenylnaphthylene 
ketone is formed, iso Eutyrylhydrindone (bhydroxy-2-kobutyrylhydrin- 

dene), C c H 4 <^ H i>C-CO-CHMe 2 , has b. p. 170— 1 74°/13— 14 mm., 

and m. p. 35 — 36°. 

' 2 -yilr 0 'l‘hydrindone (2 -nitroindenol), • N 0 2 , crystal- 

lises from light petroleum (100°) in slender, sulphur-yellow needles, 
m. p. about 117° (decomp.). It dissolves in alkali hydroxide solutions and 
is decomposed when boiled with water. The acetyl derivative, C n H 9 0 4 N, 
crystallises in slender, yellow needles, turns dark coloured at 108—109°, 
melts aDd decomposes above 120°, and yields a dibromide , C n H 9 0 4 NBr 2 , 
in the form of colourless, compact crystals, m. p. 136°. The methyl 
ether of the nitro-derivativc, 0yH 9 0 3 N, is obtained readily from tho 
acetyl derivative by the actiou of methyl alcohol and hydrogen chloride ; 
it crystallises in pale yellow plates, m. p. 83°. 

//yc/roSe/isow-o-di'aWe/^^CHO'CpiHj’CHfOHJ'CHfOI^'C^^'CHO, 
prepared by reducing phthalaldehyde with zinc dust in the presence of 
alcohol and glacial acetic acid at the ordinary temperature, crystallises 
from alcohol in minute needles, m. p. 176 — 177 u . Its solution in 
concentrated sulphuric acid has an intense yellow colour with a green- 
ish-yellow fluorescence. Its pkenylhydrazone, C 2S H 2l .0 2 N 4 , crystallises 
from aniline, and hasm. p. above 260°. When oxidised with nitric acid 
the dialdehyde yields hydrodiphthalyl (compare Hasselbach, Abstr., 1888, 
485), but with alkaline permanganate yields benzil-o-dicarboxylic acid 
(Graebe, Abstr., 1888, 1095; 1890, 989). Concentrated sulphuric 
acid reacts with a solution of the dialdehydc in glacial acetic acid, 

yielding 2-o-aldehydophenyl-Z-indone, C ( 1I 4 <Cq^^'C ‘C^Hj’CHO, which 

crystallises from alcohol in brilliant, orange-red needles, m. p. 141°. An 
amorphous by-product is formed at- the same time, and the amount of 
this increases if the reaction mixture is heated for some time. The 
mdone derivative reduces ammoniacal silver nitrate solution and also 
alkaline permanganate, and yields a dil/romide, C lc H 10 O 2 Br 2 , m. p. above 
- 1 • A small amount of this indone is formed in the preparation of 
phthaldehyde. J. J. g. 

3 n 2 
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Synthesis of Ketones, in the Tetrahydroaromatic g p ■ 

Georges Darzens and H. Rost ( Compt . rend., 1910, 151. ygg 

— This paper contains an account of further applications of the e ' 
reaction already described (this vol., i, 322) to cycfohexene. Ry , er “ 
ing this hydrocarbon with n-butyryl chloride in presence of alurui ^ 
chloride, a condensation product is obtained, which loses hydro" 111 
chloride when heated with diethykmine, forming n-4«jyn;(cvclo/, 
0 3 H 7 -C0-C, ; H,„ b. p. 225-2260, l 13 _-n4“ /7 mm.; the 
has m. p. 371°. isoValerylcyclohexene has b. p. 233°, 128 — 130^/7 m 
the semicarbazone has m. p. 180°. Heptoylcydohexene h as j, 
274 — -275°, 140 — 141°/5 nun. ; the semicarbazone has m, n ]±n 
LaurylcycloJmme , b. p. 342 — 343°, 209 — 211 0 / 6 mm,, forms a sJi 
carbazorie , m. p. 125°. 

The foregoing ketones may be utilised for the production of hexa 
hydroaromatic ketones, tho reduction being effected by catalytic liydi 
genation in presence of reduced nickel. 

By condensing tetrabydroacetophenone with ethyl chloroacetate in 
presence of sodium cthoxide, ethyl methylcydohexejiylglycidfU,; 

i? 9 ’ ^ as been obtained. This substance has b. p, 145—1430 
O n.* lA/g lit 

14 mm., and on hydrolysis gives an unstable acid, which loses carbon 
dioxide when heated in a vacuum, forming telrahydroatromlddmk 
CJtfy-CHMe-CHO, b. p. 90— 93°/ 15 mm. W. 0. \\\ ’ 

The Pinacone Transformation in the Case of Cyclic Com 
pounds. I. IIans Meerwein and Walter Kneel (Aniuden t 101(1, 
376, 152 — 1G3). — l-isoPropylq/c/opentane-l : a-diol, 

6h:S^ oh )- cm ^ oh - 

prepared by the action of magnesium methyl iodide on methyl 
a-hydroxyc?/c/opeDtanecarboxyIate, readily undergoes the pinacone 
transformation when heated with dilute sulphuric or oxalic acid. 

,, , CH./CH,. X’Me, 

An intermediate product is probably the oxide, Qff.Qpf 

but the final product isolated is 1 : l-dimethylcycJohexan-G-one, the 
constitution of which was determined by oxidation to au-dimethyl- 
adipic acid by meaus of nitric acid. The reaction (cyclic pinacone 
transformation) consists in the conversion of a 5-carbon into a 
6-carbon ring, and is of interest as bearing on certain transformations 
in the terpene series. 

Reactions of the same type are the conversion of pulegenic acid 
(isopropylidenemethylc^/cfopentanecarboxylic acid) into pulenoue 
(1 : 4 : 4-trimethylcycfohexan-5-one) (compare Wallach, Abstr., 1901, 
i, 74) ; also the conversion of dicyc/opentanepinacone into 1 ; l*teUar 
methylenecyc^ohexan-2-one (Meiser, Abstr., 1899, i, 742), aD te 
transformation of fluorenone into a phenanthrene derivative w 
reduced with zinc and acetyl chloride, a pinacone being t e m er 
mediate product, which has not been isolated : 

On r PH CH. QH/C0 

6S> C0 -> §h?W c (° h X^h; - 4n,<kg 

(compare Klinger and Lonnes, Abstr., 1896, i, 691). 
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]f ethyl cyclopentan - 1 -ol - 1 -cd^'boxylats, 

CHyCH, 


s;.ch^ oh )- co ^ 


2 2 

j. ,-eadily prepared from the acid (Gartner, Abstr., 1893, i, 557) by 
,; ie ^ual method. It has b. p. 87°/23 mm., or 84°/16 mm. 1-iso Propyl- 
('Vc!«y<ratarm-1 : a.-diol, CgHj^Og, crystallises from light petroleum in 
, 'listening, colourless prisms, m. p. 62°, and b. p, 105 — 110°/15 mm. 
b -cil — CO\ 

1 ; l-IHmelhylcjchhexan -6-one, ^ ^ _>CMe 2 , is a colourless 

oil and yields a stmicarhazmie, CuHjjON^ which crystallises in large, 
llat needles, m. p. 196—197°. The pure ketone, prepared by 
livdrolysing the semicarbazone with 1 0‘;< sulphuric acid, has b. p. 
59-5° 11 mm. or 170-2 — 170-4°/75S mm., D 20 0-9194, and ng 1-44741, 
and lias an odour of camphor and menthone. 

X small amount of an unsaturated hydrocarbon accompanies the 
crude ketone. J. ,1. S. 


Reaction between Organic Magnesium Compounds and 
Unsaturated Compounds Containing Alkyloxy-groups. Grace 

Potter Reynolds (Amer. Chem. J., 1910, 44, 305 — 331), The 

reactions between organic magnesium compounds and unsaturated 
compounds have been studied by Kohler (Abstr., 1905, i, 208; 1907, 
i, 139, 1050) with special reference to the effect of hydrocarbon 
residues in substances containing the chain CIC-CIO, as the result 
of which it is possible to predict the mode of additiou of a magnesium 
compound to such a substance. It has also been shown that in the 
reactions with ethyl a-cyanocinnamate (Abstr., 1905, i, 347) aDd 
ethyl benzylidenemalonate (Abstr., 1905, i, 700) the presence of the 
cyano- and carbethoxy-groups in the a-position prevents the replace- 
ment of the alkyloxy-group, and therefore ooly ad additive products 
are obtained. In continuation of this work, an investigation has 
been made of the influence of alkyloxy-groups on the mode of addition. 
An attempt has been made to use the Grignard reagent for the study 
of keto-enol-tautomerism, but it has been found to be unsuitable fer- 
tile purpose. 

Magnesium methyl iodide reacts instantaneously with phenyl 
formyletliyl ketone when dissolved in ethyl ether, but does not react 
with it in an amyl ether solution, and it is therefore evident that the 
method cannot be used for the estimation of the hydroxyl group in this 
ketone (compare Hibbert and Sudborougb, Trans., 1904, 85, 933, and 
Zcrewitinoff, Abstr., 1907, ii, 509). 

htliyl hydroxymetbylenemalonate and phenyl formylethyl ketone 
wcie selected for the experiments to ascertain whether the nature of 
1 - products obtained in the Grignard reaction can serve for the 
estimation of the relative amounts of ketonic and enolic modifica- 
tions. Magnesium phenyl bromide reacts with ethyl hydroxy- 
methylenemalonate to form a product, which, when decomposed in the 
usual way, yields ethyl benzylidenemalonate. Magnesium ethyl 
i-onnde also reacts with ethyl hydroxymetbylenemalonate, but the 
»rofluct could not be identified. 
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Ethyl a-phenylpropylmalonate , CHPhEt'CH(C0 2 Et) 2 , b. p, 187~,ion D 
22 mm,, prepared by the action of magnesium ethyl bromide oe t) ' 
benzylidenemalonate, is a colourless liquid ; the corresponding • 
id. p. 74°, crystallises with 1H 2 0. b ^ 

Magnesium phenyl bromide reacts with phenyl formyletbyl keto 
to form a product which yields benzylidenepropiophenone Wm 

magnesium ethyl bromide a substance was obtained consists t 
impure phenyl a methylbutenyl ketone, which was identified* h 
means of its dihromide , m. p. 67°, and also by its conversion ' / 
phenyl /?-pbenyl-a-m ethyl butyl ketone by the action of mines' 
phenyl bromide. Phenyl fi-phenyl-a-methylbulyl ketone, 
CHPhEt-CHMe-COPh, 


m. p. 60*5°, prepared by the action of magnesium ethyl bromide 
benzylidenepropiophenone, forms white, slender needles ; its oxime hT 
m. p. 119°. 

Ethyl ethoxymethylenemalonate reacts with magnesium nhen | 
bromide with formation of a product which yields ethyl diphenyl 
methyl malonate ; on treating this ester with alcoholic potassium 
hydroxide, potassium ethyl diphenyhnethyl malonate is obtained. When 
ethyl ethoxymethylenemalonate is treated with magnesium ethyl 
bromide, ethyl a-ethylpropy l malonate, CIIEt^CHfCOgEt^, b. p, 13 w 
21 mm., is obtained as a colourless, mobile liquid. 

/2-Ethoxypropiophenone reacts with magnesium phenyl bromide 
with formation of diphe nylethox yethylcarb inol , 
OEt*CH 2 *CH 2 *CPh 2 , OH, 

b. p. 207°/21 mm., m. p. 78°, which crystallises in white plates. This 
ketone also reacts with magnesium ethyl bromide with production of 
phenylethylethoxyethylcarbinol, OEt*CH 2 *OH 2 *CPhEt'OH, b. p. ]5l c ^ 
24 mm., as a colourless, mobile liquid. 

Phenyl /3-ethoxystyryl ketone can be obtained in fair yield by 
boiling phenyl dibromostyryl ketone with sodium ethoxide. This 
ketone reacts with magnesium ethyl bromide in presence of the usual 
quantity of ether to form a product, which, when decomposed with 
hydrochloric acid at 0°, yielded ethoxydiphenylethylallyl alcohol, 
together with ethoxy phenylethylpropiophenone and two solid com- 
pounds, C 34 H 32 0 3 , one of which has m. p. 205° and forms white 
needles, whilst the other has m. p. 185° and forms yellow needles; 
the white substance slowly changes in solution into the yellow 
compound. Ethoxydiphenylethylallyl alcohol, 
OEt-CPhICH-CPhEfOH, 

m. p. 60'5°, crystallises in white, slender needles. Elhoxyphenylelbjl- 
propiophenone , OEt’CPhEt’CH^COPh, b. p. 9 6°/ 1 8 mm., is a. 
colourless, mobile liquid ; its semicarbazide semicarbazone has m. p. 
161°. In another experiment on the action of magnesium ethyl 
bromide on phenyl ethoxystyryl ketone, a much larger quantity of 
ether wa.s used, and, on decomposing the product, the same three 
solid compounds were obtained, together with y e-dipkenylrk^-lupta- 
diene , CPhEtXH-CPhlCHMe, b. p. 191— 195°/20 mm., as a colourless 
liquid. When phenyl /? ethoxystyryl ketone is added to magnesium 
phenyl bromide in presence of a large quantity of ether, and the 
product is decomposed^ in the usual way, tetraphenylalljl .alcohol is. 
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ilil-iinfd, but if the reaction is carried out in presence of only the 

'il mnntity of ether, ethoxy triphenylaUyl alcohol, 

^ 1 OEfCPhiCH-CPlyOH, 

m p. 1 20'5°, is producod, which crystallises in white, slender 

These experiments with phenyl /3-ethoxystyryl ketone show that in 
ti,e reaction hetween organic magnesium compounds and unsaturated 
compounds having an alkyloxy-group in the ji- position, either ajS- or 
aS addition takes place, and the alkyloxy-group of the resulting 
substance may or may not be replaced subsequently by a hydrocarbon 
residue. It is also shown that the influence of the /J ethoxy-group on 
the mode of addition is approximately the same as that of the phenyl 
group. E. G. 

Action of Light on Unsaturated Katones in Presence of 
Uranyl Salts. Paul Pkaktorius and Franz Korn (Her., 1910, 43, 

2746). — Ifetyryl ketone, when exposed to the action of light in 

presence of uranyl chloride in acetic acid suspension, yields a colourless 
compound, (C 17 H u O) s , m. p. 245° (decomp.), crystallising in needles, 
tin oxidation with chromic acid, a-truxillic acid, benzoic acid, and carbon 
dioxide are formed. Accordingly, the formula 

CHPh:CH , CO-CH<yjjpjj>CH-CO'CH:CHPh 

is assigned to the biinolecular compound. 

A by-product is a substance soluble in acetic acid, which crystallises 
in colourless needles, m. p. 183°. 

The red di-/j-methoxydisfcyryl ketone uranyl chloride is stable towards 
light. 

Dibenzylidenecycfopentanone uranyl chloride is decomposed to a 
colourless compound, crystallising in pointed prism®, m. p. 248°, which 
gives an orange-yellow coloration with concentrated sulphuric acid. 

E, F. A. 

Existence of 2 : 2 , -Dinitrob3nzoin. Thor Ekeorotz and Alfb. 
Ahlqvist ( Ber ., 1910, 43, 2606 — 2609. Compire Abstr., 1908, i, 
347 ; Popovici, Abstr., 1907, i, 628). — A modification of Popovici’s 
method (Abstr., 1908, i, 550) for the preparation of the so-called 
2 : 2'-dinitrobenzoin is described, and the yield is increased to 0 4 gram 
from 25 grams of aldehyde. The product melts at 168 — 169° (corr.), 
not 161 — 162°, contains two atoms of hydrogen more than the 
benzoiu, and is not oxidised to any appreciable extent by chromic acid 
mixture. J. J. S. 

Colour and Affinity for Mordants of Anthraquinone Deriv- 
atives. II. Gustav Heller (Ber., 1910, 43, 2890 — 2892. Compare 
Abstr., 1908, i, 995). — According to previous workers, the salts of 
nnthraquinone-2 : 3-dicarboxylic acid, as well as those of the 1 : 3- and 
1 : 4-acids, are reddish (compare Elbs and Enrich, Abstr., 1890, i, 511). 
Since this does not agree with the view put forward in the former 
paper, the author has prepared these substances, and finds that their 
alkaline solutions are colourless when pure. Nevertheless, they are 
hsed to a certain extent by some metallic hydroxides. 



i. S60 


ABSTRACTS OF CHEMICAL PAPERS. 


[With Erich GrOmthal.]— o-Xyloyl-o-benzoic acid, prepared b 
Friedel and Crafts' reaction according to the method , 

described (Abstr., 1908, i, 994), has in. p. 167° (F. Meyer al U!j 
1882, 848, gave 161-5°). 3 ’ Abstr -. 

2 : 3-Dimethylanthraquinone has to. p. 205 — 206° (Elbs and V - 
gave 183°; Limprieht, Abstr., 1900, i, 599, gave 200°). ' Ulil ° l 

1 : 4-Dimethylanthraquinone has m. p. 140—141° (Elbs and i- ■ 
gave 118-119°). K . y " Kh 

Chrysophanic Acid. Otto A. Oesterle and U. Jomu;,- / 1 
Phann., 1910, 248, 492-500).— The dimethyl ether, obtain^ 
together with a little monomethyl ether by treating chrvsonl - 
acid with methyl sulphate, is partly demethylated by concentrated 
sulphuric aeid on the water-bath or by aluminium chloride atllj 1 
yieldingonly onemethyl el her, identical with tlie above. Consequent! ' 
the hydroxyl groups in chrysophanic acid are not methylated with 
equal ease; the one which is easily methylated occupies probably a 
/3-position, the other an a-position. Ethyl chloroacetate is a reagent 
which readily attacks hydroxyl groups in the a-position (D.K-P 
158277) ; its action on chrysophauic acid, however, does not lead to 
definite results ; the authors claim from thorn, however, that one 
hydroxyl group is prob inly in a /3 position. 

Chrysophanic acid methyl ether and aqueous ammonia, at U!p 
yield a substance, C 16 H 13 0 3 N,jH.,0, m. a 
-N’H., 237—239°, which crystallises in‘brownish-red 

needles, and has tlie composition of an amino- 
chrysophanic acid methyl ether; it is converted 
by nitrous acid into chrysophanic acid methyl 
ether, a reaction which is explained, in accord- 
CO mice with Scholl and Parthey’s results (Abstr, 

1906, i, 439), by ascribing to the substance 
the annexed constitution, assuming that the hydroxyl groups in 
chrysophanic acid are in positions 1 and 6 and the methyl group in 
position 2. C. S. 


O 
1 1 


OMe-l 


I I 


■Me 


\/ 


So-called Methylchrysophanic Acid. Otto A. Oesterle and 
U. Johann [Arch, Pharm., 1010, 248,476 — 491). — Chrysophanic acid, 
when prepared from rhubarb or ehrysarobin, is accompanied by a 
substance containing methoxyl, which is stated by Hesse to be methyl- 
chrysophanic acid (Abstr., 1900, i, 41). Gilson claims that in the 
case of chrysophanic acid from rhubarb the accompanying substance 
is rheochrysidin (Arch, internal. Pharm. Ther 1905, 14, 492), The 
authors show, however, that in chrysophanic acid from both sources 
the accompanying substance is the inethyl ether of frangula-emodiu. 
Chrysophanic acid, obtained by the oxidation of ehrysarobin in 
alkaline solution, is methylated in the manner described previously 
(Abstr., 1905, i, 911), and the yellow substance, m. p. 224°, accompau)- 
ing the dimethyl ether is separated therefrom by dilute alcohol; it *3 
after repeated recrystallisation m. p. 226 — - 227° and the compositions 
a trimethoxymethylanthraquinone. It can be demethylated by 
ium chloride at 115°, or, better, by concentrated sulphuric acid a j 
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ridding a substance, in. p. 256 — 257°, identical with frangula-emodin 
( ib-tr' 1908 , i, 350), the identity being confirmed by a comparison of the 
tnaceta’l'A C ]4 H 4 OjMe(OAc) s , yellow needles, m. p. 197—198°. Hence, 
t ], e substance accompanying chrysophanic acid, obtained from chrysa- 
lobin, is a methyl ether of emodin. It can be isolated, although with 
considerable difficulty, by extracting the acetylatedacid with alcohol at 
50—55°; the acetate of emodin methyl ether thus obtained has m. p. 
1 $ 1 — 183°, but it still contains a little acetate of chrysophanic acid, 
because after hydrolysis, recrystallisation of the hydrolysed product, 
and re-acetylation, the m p. is 190 — 191'5°. The hydrolysis of the 
acetate by aqueous potassium hy-droxide yields an emodin methyl ether, 
i; ) H t O.,Me(OH) 2 'OMe, orange-red needles, m. p. 206—207°, identical 
with that obtained by the partial demethyktion of frangula-emodin 
trimethyl ether by aluminium chloride at 115° for three-quarters of an 
hour. The ether dissolves in dilute alkali hydroxides with an intenso 
red colour, and forms a dipropionate, m. p. 162—164°. It is shown 
to be identical with Gilson's rheochrysidin by its crystallographic 
properties, and with Hesse’s physcion (liehen-chrysophanic acid) 
(Ahstr., 1906, i, 280) by a comparison of the dibenzoates, m. p. 230°, 
and of the products of reduction by zinc and acetic acid. C, S. 


Some Derivatives of Acenaphthenequinone. M. Zsiiffa (Her., 
1910, 43, 2915— 2922). — Naphthalic anhydride does not enter into the 
Frietlel and Crafts’ reaction with aromatic hydrocarbons, so that the 
carbonyl groups in the 1 : 8-position behave differently from those in 
the 1 : 2-position, as in phthalic anhydride. Acenaphthenoquinone, 

C„H 6 < l , however, readily undergoes this and other condensations. 
00 


With aromatic hydrocarbons or with chlorobenzene, diaryl derivatives 
CAr 

of the type C u H 6 <k 2 are produced, and these are even more 

ou 


readily obtained from dichloroacenaphthenone, C 10 H ( .<^ t 2 , Ace- 

OU 

naphlhenequinone also condenses in a similar manner with dimethyl- 
aniline in the presence of zinc chloride or of concentrated hydrochloric 
acid, and with phenols (resorcinol) in presence of zinc chloride or 
tin chloride. From 9 : 9-dipbenylacenaphthenone, diphenyl-a-naphthyl- 
methaoe can be prepared with good }ield, whilst from 9:9-tetra- 
methyldiaminodiphenylacenaphthenone the corresponding hydrocarbon 
can also be prepared. The latter is readily oxidised to the naphthyl 
analogue of malachite-green. 

9 : 9-Diphenylacenaphthenone (Beschke, Abstr., 1909, i, 918) can be 
obtained from acenaphthenequinone, or, better (yield almost quanti- 
tative), from dichloroacenaphthenone. In the latter case the action is 
vigorous, and should be moderated by the use of a solvent (carbon 
disulphide). When the substance is heated with alcoholic potassium 
ydroxide for four hours on the water-bath, %-diphtnyl methyl - 1 -uapkthoic 
acid, C 2l H 18 0 2 , crystallising in small, colourless laminae, m. p. 227°, is 
0 * a * ne d. On distillation in a vacuum with two and a- half times its 
weight of barium hydroxide, this yields diphenyl-a-naphthylmethane, 
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gives 


?>0, which crystallises in 


C 10 H 7 'CHPh 2 , which forms colourless needles, m. p. 1 50 c . 8-Dj tJ | 
methyl- 1 -naphthoic acid, when oxidised with chromic acid • 

diphmylnaj/ht halide, 
needles, m. p. 204°. 

9 : S-Dichlorodiphenylacenaphlhmone, C 24 H U 0C1 2 (from dicldor 
naphthenone and chlorobenzene), forms small, colourless ne T*' 
m. p. 151°. &-JJich!orodiphenylmetti//!-\ -naphthoic acid, C, H ’ , 
crystallises in small, colourless laminae, m. p. 224 — 225°. 24 16 2 t> 

9 : O-Tetramethyldiaminodiphenylacenapht/ienone , C* s H 26 0N„ j s 
pared hy heating acenaphthenequinone with dimethylunilirie arid^ 
small quantity of concentrated hydrochloric acid to 15(y> f or a 
hours. It forms small, yellow laminae or needles m 11 W 
204 — 205°. Its solution in glacial acetic acid is coloured malachih 
green by oxidising agents, but the coloration disappears ou dilution 
with water. Prolonged boiling with alcoholic potassium hydroxide 
leaves the compound unaffected. The hydrochloride, C 2s H., f 0N 2H01 
prepared with hydrogen chloride in benzene solution, "forms colourless 
needles, which with water regenerate the base. The morale 
G i8 H 26 0X 2 ,2C,.H 3 0 7 N 5 , 

forms lemon-yellow crystals. The dimetliiodide, C 28 H J9 ON s ,2.MeI, has 
m. p. 224— 225° (decomp.). When 9 : 9-tetramethyldiaminodiplieiivl. 
aceuaphthenone is boiled for four hours with amyl-alcoholic 
potassium hydroxide, S-klramelhyldiaminodiphmylmethyl-lnapklrn'. 
acid, C 2S H k O,N 2 , is obtained. It crystallises in pale yellow needles 
m. p. 260—262°, and is soluble in acids and alkalis. The harim 
salt is sparingly soluble in water. Distillation of the acid with 
barium hydroxide yieiAn^tetramethyldiammodiphenyl-a-mphlhylmetham, 
C w H 7 , CH(C 6 H 4 -NJIe 2 ) 2 , which forms yellow needles, m. p. 161—162’ 
and on oxidation gives naphthyl-malachite-green. 

C,„H, W ^.C r H,'0H. 


AnhydrodiresorcinolacenapMhenone, 6 “ 3 is pie- 

pared by heating acenaphthenequinone with resorcinol and zinc 
chloride for two hours at 180°. It is a pale brown, amorphous 
powder, which is soluble in alkali hydroxides, giving a yellowish red 
coloration and a green fluorescence. K. V. 8. 


Derivatives of the Dextro- Antipode of Natural /-Menthol. 
Leo A. Tschugaeff (J. Russ. Phys. Chem. Soc ., 1910, 42, 714— 718. 
Compare Skwortzoff, ibid. , 1910, 42, 55). — The oil of Bucco leaves, 
freed from diosphenol by repeated treatment with 20% alkali 
hydroxide, was dried and fractionated. The fraction boiling at 
190 — 225° was reduced with sodium and alcohol, the product distilled 
in steam, and the distillate then extracted with ether, dried, and 
redistilled. The fraction boiling at 200 — 220°, containing most of the 
menthol, was then converted into sodium meuthylxanthate, which, hy 
the action of iodine, was converted to the disulphide , thus : 

O 10 H 10 O-CS,Na + 21 - S,(CS*O*C ]0 H 19 ). 2 + 2NaI, 
m. p. 92-92-5°, [a],. +183-4°, [a],,' +226-3°. 

The latter with potassium cyanide gave the anhydride^ (C 10 Hi 9 O*GS)j 8, 
m. p. 147*5 — 148°, forming yellowish-green, hexagonal crystals, 
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In toluene solution at. 20° it gave [a] D +46 42°, +46-50°, [«]„ +2M7°, 
the corresponding Z-menthylxantbic anhydride giving [a| D -46-50°, 
r { _ 21-30°. The new compound must therefore bo a derivative of 

menthol, and the two substances are optical antipodes. The 
disnlpliiJe of /-menthol has [«]„ -182'8 0 , [n]„ -225-1°. By 
mollification the d-mcnthylxanthic anhydride yields a menthol, 
/[>. Z.K. 

Constitution of Penchone. V. and VI. Louis Bouveault 
jr Bevaliois (Bull. Soc. chim., 1910, [iv],7, 963—968, 968—973). 
L-These two papers are in continuation of work published previously 
(this vol„ i, 686), and record results given already in part (Abstr,, 
1909 i, 497, 595). Fuller experimental details and an outline of the 
principles underlying the syntheses effected are now given. 

1 The following results are new. opoFenchene hydrochloride (Abstr., 
190S i, 1 93), treated in succession with magnesium ethyl bromide and 
carbon dioxide, furnishes an acid having the same boiling point as 
dihydrofencholenic acid, but yielding an anhydride having b. p. 
203720 mm., which is 3° lower than that of the expected anhydride 
(this vol., i, 573), and an amide, having m. p. 104°, as against 108° 
for dihydrofencholenamide, although it forms nacreous leaflets in all 
respects similar to those formed by the latter. T. A. H. 

Action of Magnesium on a Mixture of Allyl Bromide and 
Pulegone (Synthesis of l-MethyL3-allyl4-isopropylidenec!/(,7o- 
hexan-3-ol). G. G. von Fersen (J. Bus*!. Pkxjt. C/cem. Soc., 1910, 42, 
681 — 683). — \.Methyl-Z-aHi/lA.{sopropi/Hdenecyc\ohexan-3.ol t 
CHMe-CH.,-C(C s H,)-OH 
6 h 2 — CH./CICMe, 

obtained when magnesium is treated with a small quantity of 
allyl bromide and a mixture of pulegone and allyl bromide then 
added drop by drop, has b. p. 135 — 135'5°/27 mm., D* 195 0-9264, 
ti„ 1-49039 ; it is a colourless liquid with a pleasant odour, which on 
oxidation with permanganate yields a complex mixture of acid and 
neutral products. Z. K. 

Action of Hydroxylamine on Nitrosochlorides and Nitro- 
sates. If. a-Pinene-o-hydroxylamine<5xime. Guido Cusmano 
(Gazzetta, 1910, 40, ii, 122 — 131. Compare this vol., i, 685). — From 
a-pineno bisnitrosochloride, the author has prepared a-pinene-o-hydroxyl- 
amineoxime similarly to the d-limoneno-o hydroxylamineoxime pre- 
viously described (Ice. cit.), but he has found that the compound 
reacts like the ordinary m-hydroxylamineoximes, so that the 
anomalous behaviour of the d-limonene derivative still requires 
explanation. 

o-Pinene-o-hydroxylamineoxime forms lustrous needles, which decom- 
pose about 140°. It reduces Fehling's solution in the cold, and is 
soluble in alkalis, whilst with acids it yields monobasic salts. The 
hydrochloride, C 10 H ls O. 2 N 2 ,HCl, which is formed in addition to the 
free base in the preparation of the substance, crystallises in tufts of 
silky needles, m. p, about 170°; when the solvent contains water, it 
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crystallises in hexagonal laminae with 1H 2 0, and these sint 
about 100°, decomposing at 165°. The sulphate, C 10 H, g O,Jf jr]. at 
forms four-sided tablets. By the action of nitrous acid ^iTenl. 1 •’ 
these salts, the tsonitroamineoxime is formed (compare this • 7 "■ 
574). .^he hydroxylamine group of the hydroxylamineoxime ’ *1 


oh*n:c,„h, 


•N< f r 


with aldehydes. The penlylidene derivative, 

,CH-C d H, 
X) 

forms flat, quadrangular crystals, m. p. 150‘ 
,CHPh 

^ i 
"0 


iTho 




derivative, OH*N:C 10 H I5 -N<n , crystallises in hexagonal la® 




m. p. 167°. The ip-nitrobemylidene compound, C.-H. q v . 
forms yellow crystals, m. p. Hid — 105°. ' 21 * s ' 2 ’<A 

Pinene-o hydroxylamineoxime is decomposed by very dilute . , 
acid, with formation of carvoxime and hydroxydihydrocarvoxiuie 

that instead of the elimination of the oxamic grouping, the destru t'*° 
of the piceanic ring is effected. These two substances are formed™ 
all the reactions in which the hydroxylamineoxime roacts in an y 
medium, and hence they occur as by-products in its preparation 'b 
the action of alkalis, the hydroxylamineoxime in time loses the oxamic 
group, hydroxylamine and nitrosopinene being formed. 

NO 

o-iVitrosoisonilrosopinene, C! W H I5 <;^. 0I1 , may be obtained by oxidis- 
ing a-pinene-o-hydroxylamineoxime, preferably by dissolviDf it in 
dilute sulphuric acid and adding the calculated quantity of potassium 
dichromate, the dilute solutions being kept cool with ice. It is a 
crystalline substance, which explodes at about 60°, and readily oxidises 
in the air, absorbing one atom of oxygen, with production of a yellow 
substance. When a solution of the hydroxylamineoxime hydrochloride 
is treated witii iron alum, a substance is obtained containing 5*1°) of 
iron ; it is orange-yellow in colour, and decomposes at 110— 1120°, 


B. V. S. 


[Essential Oils.] Heinrich Haensel (Berichte von H. Haemtl, 
April to September 1910, 6 — 53). — The flowers of Gnaphalium am- 
arimn, used as an insectifuge, yielded 0 04% of dirty green, aromatic 
oil, which solidified at -1' and had D 3 " 0*921, After treatment with 
animal charcoal, it was bluish-green in colour, solidified at 7°, had 
acid number 14'45, ester number 9, and was incompletely soluble in 
95% alcohol. The insoluble matter consisted of stearopten, m. p, 
43 — 50°, containing a bluish-green colouring matter, The soluble 
portion of the oil contained (1) an acid, m, p. 34 — 36°, with an odour 
recalling that of hexoic aeid, (2) p-cresol, and (3) an alcohol having a 
fruity odour. 

Syrian peppermint oil (compare this vol., i, 401) gave a terpeneless 
fraction having the following constants: acid number 1'87, ester 
number 22*4, acetyl ester number 180 (one hour), corresponding with 
6*24% ester menthol and 51*73% free menthol. The crude oil yielded 
5% of terpene, having D 1S 0*S880. 

Datura Stramonium leaves yielded 0*045% of a volatile oil of dark 
brown colour and tobacco-like odour. It had D® 0*9440, solidified at 
20°, and after treatment with animal charcoal showed acid number 
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j.i 4 and ester number 9'57. The saponified oil contained a minute 
quantity of an alcohol having a strong odour of tobacco. The aqueous 
distillate was alkaline and of blue colour, but became colourless on 
addition of acid, regaining the blue colour on addition of alkali. 

Dalmatian yellow sunflowers (Sonnengoldblumen) furnished 0'235% 
of oil, 1>'" 0-9100, a-5°10', of greenish-yellow colour and pleasant, 
swce t aroma. It had acid number 8 ‘9 and ester number 87 66, 
corresponding with 2412% of alcohol, C 16 II l8 0. T. A. H. 

Spearmint Oil. K. Rlze ( Client . Zeit ., 1910, 34, 1175).— The 
canone-freo residue of spearmint oil has an intense spearmint odour, 
and on distillation under reduced pressure gives the following fractions : 
b. p. 40— 45°/4 mm., 15%, containing 2-8% esters ; b. p, 45— 75°/4 mm., 
1,1",; h. p. 75— 80 o /4 mm., 24%, containing 19% esters ; b. p. 80—85“/ 
4 111m., 7'5%; and 85— 100°/4 mm., 35’0%, containing 31% esters. 
From the first of these fractions phellandrene was isolated. The last 
fraction, freed from aldehydes and phenols, furnished on hydrolysis 
acetic and valeric acids and dihydrocuminyl alcohol. Dihydrocuminyl 
acetate has the characteristic odour of spearmint oil. T. A. H. 

Cold Vulcanisation of Caoutchouc. B. B. Bysoff (J. Russ. 
1‘h'js. Chest. Soc ., 1910, 42, 638 — 647). — A criticism of Weber's theory 
of the vulcanisation of caoutchouc with sulphur chloride, S 2 C1,. The 
chemical explanation of the process is not satisfactory. .Regarding 
caoutchouc as a heterogeneous disperse system consisting of two liquid 
phases, it will probably have the general properties of aicolloid, such, 
for instance, as the property of adsorption. The change in caoutchouc 
on vulcanisation with sulphur chloride is due to the adsorption 
of the latter, the process of vulcanisation is thus physical not 
chemical. The connexion between the amount of sulphur contained 
in the caoutchouc after vulcanisation and the concentration of the 
benzene solutions of sulphur chloride employed has been studied, 
and the resulting curve, which is hyperbolic, is drawn. Z. K. 

Chlorophyll Group. VIII. Formation of Phyllotaonin from 
Chlorophyllan. Henry K. Malarski and J.eon AIakciilewski 
[luO'liem. Zeitsch ., 1910, 28, 48 — 52. Compare this vol., i, 692). — 
\\hen chlorophyllan (15 grams), obtained from stinging nettles, is left 
lor twcnty-lour hours with 200 c.c. of methyl-alcoholic potassium 
h) dioxide solution, hydrolysis takes place. The mass is poured into 
~ litres of water, and the phytul removed by extraction with ether ; 
acetic acid is added, and the ether extraction repeated. The ethereal 
solution is fractionated by extracting with gradually increasing amounts 
0 hydrochloric acid, namely, from 1 to 20%. The product, soluble in 
.0 hydrochloric acid, contains chloropbylianic acid, and the solution 
% 7." hydrochloric acid gives all the characteristic absorption bands 
0 (k/ophyliotaonin (Kozniewski and Marchlewski, Abstr., 1907, i, 

1 and when treated with alkaiis gives the absorption bands of 
phyllotaonin. J. J. S. 

Commercia 1 Azolitmin. Paul Schejtz (Zeit. anal. Client., 1910, 

, 1 00 *36. Compare following abstract). — Azolitmin occurs in 

commerce in the form of bluish-black scales, contains very little 
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mineral matter, dissolves in water with a red coloration, bat become 
insoluble in water after heating at 100° during threB to fourhours* 
It dissolves in ammonia or alkali solutions, forming blue liquids (m 
is not re-precipitated therefrom by acids, the solutions merely chan'gin 
colour to red. The substance appears to be an ammonium salt, sin^ 
it evolves about 8'5% of ammonia on treatment with alkalis. 

By dissolving commercial azolitmin in ammonia solution te 
covering the colouring matter by adding excess of hydrochloric ’mjj 
and warming, and then purifying the precipitated product by boilin» 
with alcohol, about 22% of a nitrogenous substance closely resemblin' 
the azolitmin of litmus is obtained. This is greenish-black in colour, and 
almost insoluble in water, alcohol, or acetone ; it absorbs ammonia gas 
forming a bluish-black product, which dissolves in water, forming a iej 
solution from which the purified azolitmin is regenerated on addition 
of excess of acid or salts of heavy metals. This ammonium compound 
is a useful indicator. Similar products are obtained with methylamine 
and dimethylamine. T, A. H. 


The Portion of Litmus Soluble in Alcohol. Paul Scheitz 
(Zeit. anal. Chan., 1910, 49, 73G — 739. Compare preceding abstract), 
—The isolation of a blue colouring matter distinct from azolitmin and 
soluble in alcohol is described. When crude litmus is treated with 
dilute hydrochloric acid until no more carbon dioxide is evolved, the 
led solution formed slowly deposits, when warmed at 100°, a dark 
brown precipitate, which, when boiled with water, separates into (a) 
a liDely-divided reddish powder, containing some azolitmin, but con- 
sisting chiefly of products soluble in alcohol, and ( h ) a grey-steel 
product, mainly composed of azolitmin, but containing a little alcohol- 
soluble matter. 

When boiled with a mixture of alcohol (2 parts) and water (1 part), 
preparations « and b furnish (1) azolitmin, insoluble in aqueous alcohol, 
and (2) a mixture of Kano’s erythroloin and erythrolitmin with a third 
substance, which is bright brown in colour, all of these being soluble 
in hot aqueous alcohol. Of these three substances the first two can 
be eliminated by extraction with hot acetone, leaving the third in an 
impure form, from which a puier form can be prepared by dissolving 
it in hot aqueous alcohol, filtering, and cooling, when it is deposited as 
bright brown powder, equivalent in weight to 1'5% of the purified 
litmus. This is soluble iu formic acid, pyridine, or ammonia, forming 
a bluish-violet solutiun with the last-mentioned solvent. It absorbs 
ammonia gas, becoming hot, and forming a dark blue ammonia 
compound, which dissolves in water to a reddish solution. This ammonia 
compound is a more delicate indicator than the corresponding derivative, 
of azolitmin (compare preceding abstract). Similar substances aie 
formed by absorption of methylamine and dimethylamine. I. A. ■ 


Phycoerythrin and Phycocyanin from Ceramiuin r 
(Huds.). Hakald Kyijn (Zalsch. physiol. Chem., 1 >’ 

169—239. Compare Hanson, Proc., 1909, 25, lit i. llo ' lsc ’ h . 
1895, i, 556 ; 1906, ii, 118; Gaidukov, ibid., 1904, i, «9); , ,® uli 
are given for the preparation of solutions of pure p y c( ® r J ^ 
phycocyanin from Ceramium ruhrum. The uolatron ,s based on 
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- t that 1>oth colouring matters can be obtained in a crystalline form 
' - C the addition of the requisite amount of ammonium sulphate to 
llifcir solutions; the phycocyanin is deposited when 18 grams of 
Milphate, and the phycoerythrin when 25 grams of sulphate, have been 
added to* 100 c.c. of the solution. Magnesium sulphate may also be 

e j hut larger quantities are necessary. Phycocyanin can be 
precipitated in an amorphous state by completely saturating its 
solution with sodium chloride, but phycoerythrin is not precipitated 
„ n( ler these conditions. 

The phycoerythrin solution has a carmin red colour, and when 
dilute a tinge of violet; concentrated solutions have an orange colour, 
and all solutions give a characteristic orange-yellow fluorescence. It 
gives all the characteristic reactions of a protein, including the biuret 
reaction (compare Hanson). Tho colouring matter dissolves in water 
containing a small amount of alkali or of neutral salts, but is deposited 
in a crystalline form when all salts are removed by dialysis. It is 
insoluble in ordinary organic solvents, but dissolves in dilute acetic 
acid and also in extremely dilute hydrochloric acid, yielding solutions 
which do not fluoresce. 

The conclusion is drawn that the acid decomposes the phycoerythrin 
into protein and colouring matter, and that the precipitate obtained 
on adding a small amount of sodiutn carbonate to the acid solution 
is the colour-constituent. The addition of a trace of acid to the 
ordinary solution precipitates the phycoerythrin. 

The small amounts of salts which are necessary to keep the colour- 
ing matter in solution are sufficient to cause complete precipitation 
when the solution is heated at 90°. Tho addition of traces of acid 
reduce the temperature of coagulation, and the amount of acetic 
acid necessary to give the ordinary protein reaction produces coagulation 
at 53—55°. The addition of a trace of alkali prevents coagulation. 

The action of pepsin and trypsin is represented as first causing a 
decomposition of the phycoerythrin into protein and colour-con- 
stituents, and then the decomposition of the protein. After the 
digestion with pepsin, the colour-constituent can be remuved by 
shaking with amyl alcohol. The results of analyses of phycoerythrin 

gave: C = 50*82, H = 701, N = 15 37, S - 1*60, and 0 = 25-20%. 

The absorption spectrum of pure phycoerythrin contains three 
characteristic bands, two between D and A, and one between E and 
F. These bands have their maxima at X = 569 — 565, 541—537, and 
■198— 492 On dilution the second band disappears before the third. 

Phycocyanin crystallises in rhombic plates, quite different from 
the crystals described by Molisch. It gives the protein reactions ; its 
solubility in water, saline solutions, and dilute alkalis is similar to that 
to phycoerythrin, as is also its behaviour towards acids, pepsin, and 
trypsin. 

A solution of phycocyanin containing the smallest possible amount 
of salt is completely coagulated when heated at 82°, and the addition 
of a little acetic acid reduces this to 46 — 48°. 

The solutions of phycocyanin exhibit two absorption bands, one 
etweeu C and D and the other between D and E, the maxima being 

at A 618-613 and 553-549 pp. J. J. S. 
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Sulphur Dyes. II. Hermann Wichilhaus (Ber [gi ft 
2922 — 2926. Compare Abstr., 1907, i, 232; Erdmann and i 
this vol., i, 718). — The distillate from 20 kilograms of cellulose ( C ^ tr ' 
consisted of 5 '7 litres of an aqueous liquid and 1 lit re 0 f t0D ) 
mass. From both of these only one phenol could be isolated 
phenol itself. The author has put forward the view that a f", J "' 
dye could be formed from phenol, thus explaining the " et .j ■ 
sulphur dyes from cellulose. As an intermediate product h ^ 
qninone claims attention. Molecular-weight determination's ■ 'T 
case of the analogous toluquinone and thiotoluquipone confir i 
original statement (Ber., 1872, 5, 248) that phenoquinone hi a 
formula CuH^Oj. When it is boiled with alkali sulphide ■ i 
sulphur, or, better, heated with those substances under pres-, 

200 — 220°, a sulphur dye is formed, which, after purification ^ 
C 75%, H 5%, S 12%. It is a dark brown powder, iusolublcT 
alkaline carbonates, ammonia, and acids, but soluble in alkali sulohA ° 
The last-named solution dyes cotton dark brown. 

Phenoquinone also yields a dye free from sulphur when it is 1™ 
for ten days at the ordinary temperature in contact with sodium 
acetate and water. The crude product is purified by solution iD 
sodium hydroxide, re-precipitation with acid, removal of phenol by 
means of (steam, and final precipitation as iron salt, which is 
decomposed by hot hydrochloric acid. So obtained, the acid has 
m. p. 1 10°. When dissolved in sodium carbonate, it dyes cotton 
brown. 

Fluorescein yields sulphur dyes wheu heated with sulphur or 
sulphur and sodium sulphide, but it is not possible to obtain 
them in a pure state. Dithioilnorescein chloride, 


which is not a dye, condenses in presence of sulphuric acid or 
anhydride to form sulphur derivatives which are dyes. E. V. 8. 


Velocity of the Transformation of Oxonium Bases, Colour 
Bases, and Cyanides into Carbinol Bases and Leucooyanides. 
Wolf. J. Miller (Her., 1310, 43, 2609 — 2613. Compare this vol., 
i, 407 ; Gerlinger, Abstr., 1904, i, 1040). — The velocity constants of 
various reactions studied by Hantzsch and his pupils (Abstr., 190!), 
i, 113, 256) have been recalculated from Hantzsch’s data, and it is 
shown that, using the equation for a bimolecular reaction, quite 
concordant values for A are obtained. 

Hantzsch’s statement to the contrary is due to mistakes it 
calculation. J. J. s. 


Stereochemistry of 1 : 4-Dimethyltetrahydrofuran and 
1 : 4-Dimethylfuran, Angel del Campo y Cekdan (Anal, fa’ 
Quim., 1910, 8, 227— 244).— A geo- 
metrical study of the causes of the 
difference of stability of the t ff0 
compounds (annexed formula) from 
the point of view of the “tension 
theory. It is shown that the “ 
the groups in the first compound causes a greater strain or 
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tion from the simple regular tetrahedral form, representing a carbon 
atom combined with four hydrogen atoms, than those of the second ; 
the litter is therefore the more stable substance, as is actually the ease. 

W. A. D. 

w-Hydroxy-A-methylfurfuraldehyde. Henry J. H. Fenton (Her., 
1310,43,2795—2796. Compare Fenton and Gostliug, Trans., 1899, 
75, 430 ; Fenton and Robinson, ibid., 1909, 95, 1338 ; Alberda van 
ft’enstein and Blanksma ; Erdmann, this vol., i, 762).— Attention 
is drawn to tho fact that the hydroxyfutfuraidehydes prepared from the 
u-bromoinethylfurfuraldehyde and from inulin by the action of oxalic 
acid are identical. They yield the same phenylhydrazone and the 
same oxidation product, and both are to Ire regarded as iu-hydroxy-s- 
uietliTlfurfuraldehyde. J. J. g. 

Triphenylmethyl. XIX. Quinoearbonium Salts. Moses 
Gonbcro and Lee H. Cone ( Annalen , 1910, 376, 1S3— 238. Compare 
Abstr., 1907, i, 504; 1909, i, 14 4; this vol., j, 55). — Not merely salts 
of triphenylmethane and xanthenol, but also those derived from 
diphenoxanLhhydrol, dinaphthaxanthhydioJ, thioxanthenol, and 
1 bromothioxanthenol exist in colourless benzenoid and yellow quiuonoid 
ferine. The acridol saits are also regarded as quinoearbonium salts. 
Diphenoxanthhydrol exists in the solid form as the colourless benzenoid 
cnrbinyl chloride, and appears to be incapable of yielding a stable 
coloured chloride hydrochloride ; it can, however, be readily trans- 
formed by means of sulphur dioxide, sulphuric acid, or metallic halides. 
Dinaphthaxanthhydrol, on the other hand, yields a perfectly stable and 
intensely coloured chloride dichloride in addition to the colourless 
carbinol chloride. 

Xanthhydryl chloride, 0<C^ f> ^ 4 ^>CHCl (compare Werner, Abstr., 

1902, i, 50), can be prepared by the action of hydrogen chloride on 
.xanthhydrol in absolute ethereal solution. It is extremely sensitive 
to traces of moisture, but can be oblained in colourless needier, 
in. p. To— 75° after sintering at 71°. When further heated, hydrogen 
chloride is evolved, and at 170 — 175° the evolution is rapid. Hydrogeu 
chloride is also evolved when the salt is heated with xylene or nitro- 
bemene, but whether dixanthylene is formed or not has not been 
etermined. It does not yield a stable quiuonoid hydrochloride, but 
!, ie flowing double salts have been prepared : zincichloride , 
t^IlyOCl.ZnUlg, yellow, granular precipitate ; ferrichlorido, 
0, 3 H 1) 0Cl,FeCl 3 . 

iii. p. 193° (compare Werner); periodide, (J f3 H () OCl,r,, prepared from 
benzene solutions, dark blue crystals, m. p. 90°. 

^ (intlJiydryl bromide, O^C^H^CHBr, is much more stable than 
0 eionde, and crystallises from light petroleum solutions in 
long, colourless needles, m. p. 88-90°, which turn yellow when 
; .. . P ure quinoearbonium salt has not been obtained, but 

0 ollowing double salts are described : zmeibromide, 
C w H 9 OBr,ZnBr 2 , 

3 d 


Vl >L. XCYIII. j. 
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slender, orange-yellow crystals ; periodide, dark blue crystals «• 
four or six atoms of iodine. 1 " 

Xmdhhydryl perchlorate, Cj 3 H 9 0 - C10 4 , forms dark red 
m. p. 208—209°. 

Dinaphthaxanthen is best prepared by beating pure y-dihvdro 
napbthylmetbane (Manasse, Abstr., 1S94, i, 577) with glacial ^ 


ci m 


aeetie 


acid in a current of hydrogen chloride. Dinaphthaxanthhy<J t0 | 
prepared by Fosse’s methods (Abstr., 1902, i, 171). 
Mmphlhaquinoxanthhydryl chloride hydrochloride, 

O w H 0 <^g|f>OHCl,HCi; 

prepared by the action of acetyl chloride and hydrogen chloride or 
benzene solution of the hydro! or on the anhydride in chloroform 
solution, crystallises in dark red needles, m. p. 228—229° (decomp 
and is extremely stable. When a current of air is passed through its 
toluene solution at 100°, hydrogen chloride is evolved, and dinapljl m- 

xanthhydryl chloride, 0<^ i0 „°^>CHCl, is precipitated on tie 

addition of light petroleum to the concentrated solution as slender 
colourless needles, m. p. 205—206°, which are comparatively stable! 
The zmciehloride, C n lI l; ,OCl,ZnCh., forms a stable, orange-red, crystal! 
line mass, and the periodide, C’, :1 H w OC 1,I 2 , is precipitated when iodine 
is added to a benzene solution of the chloride. Dinaphthaquincmih- 
hydryl bromide hydrolromide, C ;l lI ls OBr ) HBr, forms a red, crystalline 
mass, and is even more stable than the hydrochloride. ThepsrcWoralj, 
C 21 H J3 0'C10 4 , forms red crystals with a golden reflex, is not molten it 
260°, and is only slowly decomposed by water, Dinaphthaxantbej- 
reacts with a carbon disulphide solution of bromine, yielding a red 
dinapktiuutanthhydryl bromide perbromide according to the equation: 
O:(C„,H (! ).;:CH i -t-2Br., = O:(C 1( ,H 0 )o:( ; !iIBr-Br 2 + HBr, even when lets 
than the theoretical amount ot bromine is used. Chlorine roacts with 
a carbon tetrachloride solution of the xeuthen, yielding an insoluble 
chloride perchloride. 

EJfienylthioxanthenol, prepared by a modification of Biin/.ly and 
Decker’s method (Abstr., 1904, i, 912), reacts with a mixture of acetyl 
and hydrogen chlorides in chloroform solution, yielding phenyl q»i» 

hci,chci-cii:c — 8 . 

thioxantlienyl chloride hydrochloride, (jij — CH-C'CPlr^" 4 ' 

the form of dark red crystals, the colour of which is much deeper 
than that of the corresponding oxygen compound. When dry air ii 
led through a benzene solution of the red compound, hydrogen chloride 

e a ir 


is evolved aDd phenylthioxanthenyl chloride , Sx^j^/SPhCl, 15 

formed. This crystallises from light petroleum in colourless prisms, 
m. p. 114 — 115°, after sintering at 110°, and turns red on exposure to 
the air. The chloride reacts with ‘‘ molecular ” silver in the presence 
of dry benzene, yielding a brownish-red, unsaturated compound, 
which is stable in the absence of air, but combines rea iy ^ 
oxygen, yielding the peroxide, S*(C 6 n 4 ) 2 .CPlr0*0*CPln(b 6 * 2 ’ > 
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crystallises in colourless, hexagonal prisms, m. p. 187—188°, 

■In"r sintering at 175-180° 

The ■> pits, n yllhioli- bromolmzmc acid, C ls H 9 0 2 SBr, prepared by 
CoMberg’s method (Abstr., 1905, i, 59), crystallises from glacial acetic 
has m. p. 230 231°, and when warmed with concentrated 
sulphuric acid and then diluted yields i-bromothioxanthone, 

s <cIh>> c °. 

a, slender, yellow needles, m, p. 165°, which reacts with 
BS ignesium bromide, yielding i-lromo-Q-pItenyltkiomntlieiwl, 


phenyl 


sf an oil, from which a few crystals, m. p. 75—80°, can be obtained. 
i-Bromo-D ■phenylquvmthiomnlhmyl bromide hydrobromide, 
C, 9 H|, 2 SBr 2 ,HBr, 

forms dark red needles, which are immediately decomposed by 
moisture. i-Bromo-9-phenylthioxanthmyl bromide, 



is usually slightly coloured, has in. p. 159°, after sintering at 150°, and 
after treatment with silver it does not yield a peroxide. In this 
respect it resembles the monohalogenated triphenylmethyl halides, as 
also in the readiness with which the two atoms of bromine are 
replaced by chlorine when the bromide is shaken with benzene and 
silver chloride. 

i-Chloro-H-phenylquinothioxanthenyl chloride hydrochloride, 
C 19 H 12 SC1 2 ,HC1, 

obtained by shaking the corresponding tribromo-derivative with 
benzene and silver chloride, or by saturating the benzene solution 
with hydrogen chloride, is somewhat paler in colour than the bromide, 
mil gives up hydrogen chloride when dry air is passed through its 
benzene solution at the ordinary temperature. The product, i-cldoro- 
Iplmylthioxanthmyl chloride, C„H 12 SCl s , is readily soluble in all 
solvents, and has not been obtained pure. S-l’ItenyUhiomirtlmyl 
wrchlorate, C 1( |H 13 S'C10 4 , crystallises in slender, dark red plates, A. p. 
Ibb 210°, after sintering at 150°, and thioxcinthone perchlorate, 
J ;s U s OS-C10 4 , in transparent, brown prisms. 

A number of compounds of dimctbylpyrone, ben/.o-y-pyrone, 
ianthono, aldehydes, ketones, and phenols with acids have been 
irepared. Many of them have been described previously (compare 
lollie and Tickle, Trans., 1899, 75, 710 ; Feist, Abstr., 1892, 811 ; 
Iteyer and YiUiger, Abstr., 1901, i. 658; Vorliinder, Abstr., 1903, 

. 495 ; Werner, Abstr., 1902, i, 6S6 ; Knhemaun, Trans., 1900, 77, 
*85, 1123;, but the following are new. Diuiethylpyrone derivatives : 
“7" s 0 2 ) 2 ZnCl 2 , colourless crystals, m. p. 200° ; zincichloride, 
C ; H s 0 2 ,H0I) 2 ZnCl 2 , colourless, hygroscopic crystals ; C 7 H s O,,HgCl „ 
olourless crystals, m. p. 149°; mercuru'doride, CjHjOg.HChHgCl^ 
erridiioride, 3C,H 3 0 2 ,2FeCl 3 , lemon-yellow crystals, m. p. 173 — 174° ; 
ydrobrmuide, C 7 H g 0 2 ,HBr, m. p. 194 — 196°, after sintering at 188°; 
0' ; H s 0 2! ZnBr 2 , colourless crystals, m. p. 204—205°. Derivatives of 


3 o 2 
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phenyl 


beDZO-y-pyrone : hydrochloride, O 0 H,Oj,HCI, m. p. 101—102° (derotn„,i. 
CJLOo.ZnCL, colourless crystals, m. p. 250 — 251 , after sinteriDe 
205° ; sincichloride, (C 9 H 6 0 2 ,HCl) 3 ZnCI 2 ; C s H 3 0 2 ,HgClj, colour^ 
crystals; hydrobromide, C 9 H 6 0»,HEr, m. p. 175 , after sintering 
169°; hyirobromide periodide, dark blue crystals. 

The hydrochloride and hydrobromide of dimethylpy rote 
decomposed when heated with benzene and a current of dry air drawn 
through the solution, and the salts of benzo-y-pyrone are even 1 
stable. Dimethylpyrone does not appear to react with ' 
magnesium bromide. 

Although Perkin (Trans., 1896, 69, 1439) states that xanthone does 
not combine with acids, the following compounds have been prepared i 
xanthone hydrochloride periodide , prepared by pasting hydrogen 
chloride into a carbon disulphide solution of xanthone and iodine- 
xanthone hydrobromide , C 13 H,j0 2 Br, is unstable and forms pale y 6 p 0w 
crystals ; the perbromide , C 13 H g 02 ,lIBr,Br 2 , forms orange-coloured 
crystals and gives up bromine readily ; pphmonaplUhaxanilmi lujiro. 
bromide, C 17 H, 0 O„HBr, forms yellow needles; 5-methotijxtMhm 
hydrobromide, C 14 H 1# 0 3 ,HBr, pale yellow crystals, and mntlmn 
stanniddoride, (C 13 U s 0 2 ) 2 SnCl 4 , pale- yellow crystals, m. p. 245°, 

These compounds are compared with the additive compounds 
formed by the union of carbonyl derivatives with acids and suits. i, 
the latter group of additive compounds the acid, for example, hydrogen 
chloride, is, almost undoubtedly, added on to the carbonyl group, and it 
is suggested that probably the same type of reaction takes place with 
dimethylpyrone, xanthone, etc. The products are probably not salts, 
and their decomposition into oxygen compound plus acid is probably 
not a process of hydrolysis, but of dissociation (addenda-dissociation of 
Yorliinder). 

Fluorenone hyirobromide periodide, C| 5 H s O,IlBr,I 3 , forms coloured 
crystals ; phenanthraquinone hyirobromide, C ]4 lI 8 0 2 ,HBr, is unstable, 
and anthraquinone does not appear to yield a hydrobromide. Anis- 
aldehyde hydrobromide (compare Yorliinder) is stable, and ran be 
prenared at the ordinary temperature. p-Hydroxybenzaldehyde, 
resorcylaldehyde, piperonal, vanillin, arid ^-naphtholaldebyde all yield 
comparative stable, yellow hydrobromides. 

Phenols which can react in the tautomeric ketomc forms can also 
form hydrobromides, for example, orcinol, phloroglucinol, and quinol, 
whereas resorcinol, pyrogalloi, guaiacol, and the methyl ethers o 
resorcinol, quinol, and pyrogalloi do not combine with hydrogen bromide, 
The application of the quinocarbonium theory to the cases of par 
rosaniline, phenylated rosanilines, amino-azines, aurra, phenolphtUa e , 
fluorescein, and fluorone is discussed. The theory accounts for ® 
fact that phenolphthalein is incapable of yielding a colour i 
bromide, that fluorescein yields a mono-hydrobromi e ( 

Tervet, Trans., 1902, 81, 663), and dimethylfluoran a dihydrobro ^ , 
'^!,.,Hj,,0 3 ,2HBr, slender, orange-yellow crystals. 


BrnminoA and Iodinated Products of Curare _ 
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. ia j ( U i,iicurare from the bamboo have been examined with regard to 
their behaviour towards bromine and iodine. Curine, iu ethereal 
solution, gives with bromine a straw-yellow precipitate, probably of a 
Idibi-oum-derivative, but does not yield a precipitate with iodine. An 
Iflh-oholic solution, however, by treatment with iodine in carbon 
I'lnde gives a brownisb-red precipitate, which dissolves very easily 
in alkalis or in aqueous ammonia, being re-precipitated by acids in the 
form of an almost black substance containing 40 '65% of iodine. 
Curing therefore, resembles strychnine in its behaviour towards 
bromine, but not towards iodine. An alcoholic solution of tubocurarine 
and iodine in carbon disulphide give a similar precipitate of like 
properties. The formation of these iodinated products is of use in the 
examination of crude tubocurare, because the colour reactions of 
curine and tubocurarine are applicable only to the isolated alkaloids, 
not to crude tubocurare. C. S, 

Action of Chlorine on Strychnine, Brucine, Cinchonine, 
Quinine, and Other Alkaloids. Jo®' Buraczewski and Z. 
Zhuewski ( Bull . Acad. Sci. Cracow, 1910, 355 — 362). -On account of 
the oxidising action of chlorine, chlorinated derivatives of the alkaloids 
are more difficult to prepare than brominated or iodinated derivatives. 
By passing a slow current of dry chlorine over the well-cooled and 
shaken dry alkaloids, the authors find that chlorinated products are 
obtained containing usually more halogen than is the case in the 
usual methods of chlorination ; heat is developed and frequently 
hydrogen chloride given off, although sometimes only after some time. 
By this process, strychnine absorbs five atoms of chlorine, brucine 
three, cinchonine four, cinchonidino three, quinine six, quioidine six, 
thebaine four, and morphine one. In these chlorinated alkaloids at 
least a part of the halogen is bound in the same way as the halogen 
in the brominated or iodinated derivatives, because all of the products 
Bxcept the chlorinated morphine yield with warm water an insoluble 
precipitate and a soluble salt of a chlorinated base. C.^S 

Action of Acetone on Di-iodostrychnine and on the 
Brominated, Products of Strychnine and of Some Other 
Ukaloide, ,Jozef Bukaczewski and Mteceslas I)/iuhzynski ( bull , 
■hud. Sci. Cracow, 1910, 363 — 366). — Complicated reactions take 
dace during the prolonged boiling necessary for the solution of di- 
odostrychnine (Abstr., 1908, i, 1007) in acetone. Two colourless, 
ion-poisonous, crystalline products are obtained, which do not exhibit 
he properties of strychnine or of its salts. Strychnine hydriodide and 
griodide, C ?1 H 22 0 2 N 2 T 2 ,HI, are also produced, together with iodo- 
cetone. Dibromostrychnine and letrabroniostrychnine (and also 
lentabromoquinine) likewise cause the formation of bromoacetono 
klien they are boiled with acetone. The formation of these halogen- 
led acetones is regarded as evidence that the method of union of the 
wo iodine atoms in di-iodostrychnine is the same as that of two 
romine atoms in dibromo- or in tetrabromo-strychnine, 0. S, 
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Oxidation Products of Brotninated Strychnines, i j. 
Buraczewski and T. Nowosielski (Bull. Ac, ad. Sci. Cracavi , iji? 
154 — 162).— On account of the scarcity of characteristic csi 4 ti ’ 
products of strychnine and of their importance for the determine”” 
of its constitution, the authors have commenced a more thoron!!! 
examination of the precipitates obtained by Buraczewski and Bid” 
zynski (Abstr., 1909, i, 672). These authors found that by warminj 
dibromostrychnine with water a precipitate is formed ; the brom 0 ! 
strychnine obtained from the filtrate yielded by bromination a mixture 
of tri- and tetra-bromostrychnines, which likewise yielded a precipitate 
when warmed with water. T lie basic substance obtained from the 
aqueous filtrate in the latter case has been brominated, yielding a 
product which again gives a precipitate when warmed with water. The 
first-mentioned precipitate dissolves almost completely in alcohol, but 
the others are separated by I, his solvent into a soluble and an insoluble 
portion. The insoluble portions behave alike towards alkalis, acids 
and solvents, and are recrystallised, after being mixed, from hot acetic 
acid by the addition of water, yielding a substance, C^H^O^E- 
which is dextrorotatory, non-poisonous, has no bitter taste, aud is 
provisionally called tribromostryclmne oxide. The portions soluble 
in alcohol are combined and purified by precipitating the alcoholic 
solution with water containing hydrochloric acid ; the product is 
amorphous (it has since been obtained crystalline in very small quantity), 
optically inactive, non-poisonous, and has a composition approximating 
to the formula C 21 H i ,0 4 N 2 Br 3 . The aqueous filtrate, from which the 
last-mentioned precipitate lias been separated, contains a substance 
which has pronounced basic properties, is Imvorotatory, and is non- 
poisonous, but has an intensely bitter taste. C. S. 


Alkaloids in the Roots of Sanguinaria canadensis Tad. 
Kuzniewski (Bull. Acad. Sci. Cracow, 1910, 235— 246). — Sanguinarine, 
isolated by Dana in 1828 from the roots of Sanguinaria canaittm, 
and proved by Schiel in 1842 to be identical with chelorithrine 
obtained by Probst from Chelidouiurn majus, has been shown to 
be a mixture of three alkaloids by Schmidt and his collaborators, who 
found that the roots of Sawjuinaria contain five alkaloids, namely 
sanguinarine (rod salts), ekelerithrine (yellow salts), prqtopinc, and 
B- and y-homochelidonine (colourless salts). The) last two are easily 
separated from the first three by their solubility in aqueous ammonia, 
but the separation of sanguinarine, chelerithrine, - and protopmc 
presents very great difficulties. The author describes a comparatively 

simple method which depends on the formation of sparingly soluble 
salts. The alcoholic extract of the powdered roots is evaporated, an 
the residue is treated with 5 % and with 10% acetic acid. 1* 
quarters of the mass remains undissolved (P), and is worked 
sanguinarine as described below. The acetic ac.d solutions are 
and treated with 40% sulphuric acid, whereby a crystal ilme 1 1. 1 ' p 
is formed, whieli is collected after forty-eight hours and I yield P 
cheleritbrine after further purification lhe hltrate “ „ reBtllt ing 
a freezing mixture, and just basified with ammonia. , ut ; on j s 

precipitate is extracted with hot dilute acetic acid, an 
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((i-iteil with an excess of 40% sulphuric acid. The yellow, crystalline 
ipil.ite obtained yields a further quantity of chelerithrine, whilst 
{iitr&fce by treatment with ammonia gives a violet precipitate. 
Tiiis is dissolved in 10% acetic acid, and the solution treated with an 

^'. S! 5 of sulphuric acid. A third precipitate is thus obtained contain- 
j,. t , & considerable quantity of chelerithrine and sanguinarine ; the 
•ii'Ceipitato obtained by adding ammonia to the filtrate is dissolved in 
lit sulphuric acid, and the solution is treated with more sulphuric 
whereby a fourth crystalline precipitate containing chelerithrine 
•iml sanguinarine is obtained, the filtrate being worked for protopine, 
which is finally isolated in the form of its hydrochloride. 

The residue (P) is ground with kieseiguhr and heated for three hours 
with -0% sulphuric acid. The red solution deposits a scarlet pre- 
cipitate on cooling, from which pure sanguinarine is obtained by 
further purification. The fact that the residue requires prolonged 
heating with sulphuric acid for solution is taken as evidence that 
wiigniuarine is present in the roots in the form of a stable compound 
wliiib yields the alkaloid by hydrolysis. 

h’rom In’s analyses the author concludes that sanguinarine separates 
from solutions containing alcohol in crystals containing JifOH ; the 
m. p. of such crystals is 212 n . Sanguinarine forms a pmodide, 
C, l H,r0 4 NI 2 ,HI, m. p. 205°, aud chelerithrine, a periodide , 

c 21 h 17 o 4 ni 2 ,ui, 

m. p. 225°, crystallising in ruby-red needles. C. S. 

Reactions of 2:4: 6-Trihydroxypiperidine Trisulphite. 
Julius Schknkel (far., 1010, 43, 2597— 2601).—' The additive com- 
pound of pyridine and sodium hydrogen sulphite, which is regarded 
as the trisulphite ester derived from 2:4: 6-trihydroxypiperidine 
(compare Rucherer and Sehenkel, Abstr., 1908, i, 452), can be esti- 
mated by boiling with alkali hydroxide solution and titrating the 
ammonia evolved. It also reacts with a solution of p-nitrobenzene- 
diazo nium chloride in the presence of an excess of sodium hydrogen 
carbonate, yielding a blood-red solution, which changes to yellow on the 
addition of a slight excess of acid ; in acid solution a voluminous, 
yellow precipitate is obtained, which decomposes rapidly, yielding a 
resinous product free from sulphur. 

Benzoyl chloride and alkali react with the ester, yielding benzoic 
anhydride, and a hot solution of the ester rapidly transforms 
pheuylhydrazinc into its JV-sulphonic acid. 

When boiled with alkalis, the ester yields ammonia, alkali sulphite, 
and glutaconaldehyde, the last of which was isolated as its dianilide, 
NPli.CH*GH.CII*CH!CH*NHPh (compare Zincke, Abstr., 1904, 
i, 148 ; Koenig, ibid., i, 817), the hydrochloride of which crystallises 
in red needles, m. p. 141 — 148°. 

\\ hen the ester is neutralised with sodium hydroxide solution, and 
then boiled with phenylhydrazine for three hours, ammonia is evolved, 
and the sodium salt of \-anUino-2 : 4 : G -tr ihydroxupiperidine trisulphite, 
c n H i 3 0 9 N 2 S 3 Na 3 ,2H 2 O, is obtained as colourless crystals, which begin 
to decompose at 180°. J. J. S. 
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The Action of Sulphites on Pyridine. Fritz Keitze sst . 
Wilhelm Bkeunino (Her., 1910,43,2939 — 2940. Compare 
preceding abstract). — A claim for priority. The existence 
Zincke’s glutaconaldehyde, which Schenkel has isolatad in th e t 
af its diauilide, had already been demonstrated by the authois "'if 
obtained from it the ditoluidide (Breuning, Dies., Wiirzburv ijnq,™ 

R.v.s 


Additive Compounds of Mercury Salts and Arotn#f 
Bases. Wilhelm Stakonka (Bull. Acad. Set, Craom a? 
372 — 398). — The great solubility of mercury salts in organic bases ' 
due to the formation of additive compounds of the salts a : .1 
solvent. The salts of mercury which have been examined are ti* 
cyanide, chloride, bromide, and iodide; the bases used are anili,,* 
pyridine, and quinoline. Exactly weighed amounts of a salt aj 
a base are heated in a sealed tube until fusion is complete. The tub 
is allowed to coo! until crystals, generally of an additive compcimj 
separate, and is then carefully rc-heated until only a pair of crystals 
remain ; the temperature at which the two crystals persist unchanged 
for a long time is taken as the temperature of solidification of the 
mixture under examination. The results are expressed graphically 
the molecular concentrations of one constituent being plotted as 
abscissa, the corresponding temperatures of solidification as ordinates 
The curves obtained are of two types, one kind exhibiting a maximum 
corresponding with the m. p. of the additive compound, and the other 
kind showing breaks, indicating the transition of one solid phase into 
another. The compositions of the additive compounds ran be de- 
termined directly from curves of the first type. In the case of 
mixtures giving curves of the second type, it is necessary to isolate 
the solid phase before its composition can be determined by analysis, 
The isolation is a matter of some difficulty, because the solid phase 
is only stable within a definite range of temperature; a method is 
described by which the separation can be effected by the use of » 
centrifugaliser in an air-bath. Of the bases oxamined, pyridine shows 
the greatest tendency to form additive compounds ; of the salts, the 
cyanide. The most frequently occurring types of additive compounds 
are IIgX,,2B and HgX 2 ,B, where B~1 mol. of the base. Thj» follow- 
ing now additive compounds have been obtained : IIg(CN) 2 ,60 5 KH 5 ; 
llg((JN) 2 ,3C i NH 5 ; 2Ug(ON) 2 ,3C 5 NH 5 : Hg(ON) 2 ,C s NH 5 ; 

HgBr s ,CjNH 5 , 

in. p. 123°; 3HgBr.,.2G\NH 6 , m. p. 134°; Hgl 2 ,0 5 r ivji,, m. p. 30 °; 
Hg(CX),,3C a XH- ; H g Br 2 ,2C 9 NII T ; HgI„2C t NH ; ; Hg(CN) 2 ,4PhXH, 
(metastable); IlgBr 2 ,PhNH 2 , in, p. 124°. G- S. 


Theories of the Constitution of Double Salts, to 
Pfeiffer [with B. Friedmann and H. Berate] (Annahn, 1910, 376, 
310—344). The constitution of the double salts formed by metallic 
halogenides has been explained by various theories, of which the 
Blomstrand-Bemsen and the Werner are the most prommen . 
According to the former, the constitution is represented by, for examp t, 
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9>P<cJ : c!k’ the addition occarn ' B g by means of tervalent halogen 
atoms;, whilst the constitution is expressed by [PtCI 6 ]K 2 by tho well- 
known Werner theory. 

The following compounds have been prepared in order to differentiate 
between these two theories. They are double salts of tin halogenides, 
all of the type SnA,„ but containing different numbers of halogen 
.lioms, Olid alkali halogenides or similar compounds. According to 
(lie Blomstrand-Remsen theory, the number of molecules of alkali 
halogemde added is a function of the number of halogen atoms in the 
tin halogcnide ; by the Werner theory the number added is independent 
of the number of halogen atoms in the tin halogemde. The existence 
of compounds, such as SuPh,Cl,2C,NH r ,2HCI and 

SnPb i Br,26 > Nrf s ,2HBi-, 

is contrary to the BIomstrand-Remseu theory. 

I'liridinium stannic.kloride, 2Py,H 2 SnCI„, obtained from pyridine 
and stannic chloride in concentrated hydrochloric acid, and qmnolinium 
stannichloride, 2Qn,H 2 SnC( 6 (Qn = C 9 NH 7 ), m. p. 266", similarly pre- 
pared, form colourless crystals ; the stannibromides, 2Py,H,8nBr 6 and 
2Qn,H 8 SnBr 6 , m. p. 258—261°, are yellow. Pyridiniutn stanni-io'dide, 
2Py,H 2 SnI 6 , prepared from pyridine hydriodide and stannic iodide in 
alcoholic hydrogen iodide, forms dark brown leaflets (compare Rosen- 
heim and Aron, Abstr., 1904, ii, 411. The substance described by 
these authors as forming bluish-black needles is pyridinium periodide, 
HPylj). Pyridinium slannimethylpenimhloride, [SnCl 5 Mc]2HPy, and 
the quimlinium salt, [SnCI 5 Me]2HQn, in. p. 200° (decomp.), obtained 
from methylstannic acid and pyridine or quinoline in cold concentrated 
hydrochloric acid, form colourless crystals. Pyridinium slannimeth/l- 
jmUibmmide, [SnBr s Me]2HPy, m. p. 165—172° (decomp.), and the 
quitwliniumsa.lt, [SuBr s Me]2HQn, in. p. 80—145° (deconip.), obtained 
from alcoholic tin methyl bromide and pyridine or quinoline in 
concentrated hydrobromic acid, crystallise in yellow needles. St&Dni- 
uiethylpentaiodides cannot be prepared. Pyridinium stunnidimethyl- 
Utraohloride , [SnCI 4 Me 2 ]2TlPy, m. p. 143 — 14-4°, and the qmnolinium 
salt, [SnCi 4 Me 2 ]2HQn, in. p. 167°, obtained from tin dimethyl chloride 
(m, p. 108°, not 90°) and pyridine or quinoline hydrochloride in 
methyl-alcoholic hydrogen chloride, form colourless needles. The 


corresponding stanniclimethylletralromide , |SnBr 4 Me 2 ]2HPy, m. p. 
108—112°, and [SnBr 4 lVle 2 ]2HQn, m. p. 134°, prepared in a similar 
manner, are colourless, but gradually become yellow by keeping. 
The following six compounds are also prepared in a similar manner : 
[SnCl 4 Et 2 ]2HPy, m. p. 118—122°, colourless prisms ; 

[SnCl 4 JEt 2 ]2HQn, 

ni. p. 134 — 135°, stable, colourless needles; [SnBr 4 Et 2 ]2HPy, m. p, 
90—99°, colourless needles; [SnBr 4 Et. g ]2HQn, m. p. 120 — 124°, 
colourless needles; [SnCi 4 Pr ft 2 ]2liPy, m. p. 114°, colourless plates; 
[bnbr 4 IV , 2 ]:JHPy J m. p. 100 — 114°, colourless leaflets. Pyridinium 
st(mnidipkf,nylUitrackl<n’ ide, [8nCI 4 Ph,]2UPy, m. p. 186°, obtained 
»om stannic diphenyl oxide and pyridine hydrochloride in saturated 
inethyl- or ethyl-alcoholic hydrogen chloride, and the quinolinium salt, 
[8nOI 4 Ph 2 ]2HQo, m. p. 133 — 140°, similarly prepared, form colourless 
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crystals. The corresponding fo-omo-nompounds, [SnBrTh i 2 jTp 
m. p. 195°, and [SnBr 4 Phj]2HQn, m. p. 119 — 129° or Uo.^pjr 
(different samples), are likewise colourless. Pyndinium slannit ■ 
pUenyltrichloride , [8oClPh :J ]'211Py, m. p. 169 — 170°, obtained f rr ? 
stannic triphenyl chloride (ra, p. 112 — 113°, not 106°) and siyiitj.;, 
hydrochloride in methyl-alcoholic hydrogen chloride, and pyridinri 
stannitriphenyllribrojnide , j 8n lir,,l J b j'2 1 IPy, m. p. 146 — 153° or, ,f : 
resolidification, 194°, similarly prepared, form colourless crystals, and 
are the only substances which can be obtained from tin halogenides 
the type SnE s Cl. c. S. 


Betaines of Pyridinium-maleic and Pyridiniumacrylic 
Acids and their Salts. Paul Pfeiffer and A. LinoEm-na fin 
part with Miss Birenoweig] (Her., 1910, 43, 2926—2939. Compile 
0. Lutz, following abstract). — When dibromosuccinic acid is treated 
with pyridine, a mixture of pyridino salts is obtained, which, cm wann- 
ing, evolves carbon dioxide, and leaves a residue from which two 
substances can be isolated. Of these, one contains ionic bromine, has 
acid properties, and is identical with tiie compound obtained from 
pyridine and a-bromoacrylic acid, lo it is therefore ascribed the 
structure of a-pyridiniumacrylic acid bromide, C 5 H ; NBrC(!CH 2 )'CO,H. 
The other substance yields an additive product with hydrogen bromide, 
which, on heating, loses carbon dioxide and is converted into 
a-pyridiniumacrylic acid bromide, so that it probably has the structure 

t ... . . . ., c,h 5 n.c:ch-co s h 

of a betaine of pyndmuim-inaUic acid, O'CO * 

u C"CO H 

5 5 ‘i m 2 , the maleic structure being more probable than 
OCO-CH 

the f umaric, because quinoline and dibromosuccinic acid yield quinoline 
bromomaleate. The salts described give with alkalis yellow solutions, 
becoming blood-red (compare the colour reactions of dinitropheuyl 
pyridinium salts: Zincke, Abstr., 1907, i, 625). 

Dibromosuccinic acid and excess of pyridine on standing for two 
days at the ordinary temperature yield the tripyrkline salt, 
C0.,H-CHl?r-CHBr-C0 2 H,3C 5 H 5 N, 
as a white powder, which when kept over sulphuric acid loses pyridine, 
forming the monopyridine salt, b' 4 l! , 0 ; Ihv C- H -A , which after crys- 
tallisation forms colourless needles, ill. p. about 143° (with evolution 

of gas). , . ., 

Pyridine bromomaleate, C 4 H s 0 4 Br,C ; H 5 N ( from bromomalcio and 
in ethereal solution), is a white, crystalline precipitate, m. p. JL--LU0 • 
Pyridine bromo/umarale, 0 4 II s 0 4 Br,C 5 H 5 N, may be prepared m the 

same way. , . , , ,• 

Quinoline bromomaleate, C 4 H 3 0.,Br,C 3 H 7 N, is obtained on heating 
dibromosuccinic acid for some hours with quinoline ; it forms colour- 
less needles, m. p. 114—115° (with evolution of gas), and yield# 
broinomaleic acid on treatment with ammonia. . 

The betaine of pyridinium-maleic acid is obtained by heatingdi ™ 
succinic acid with pure pyridine for one hour at Ml— iu ■ 
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ifliniumacrylic acid bromide, which is also produced, is removed by 
— Idition of a little water, in which it is very soluble. The betaine 
,l> ' , bj-own at 195°. Sodium carbonate dissolves it with 
becomes ^ car b on dioxide. When the substance is dissolved in 
e '°* hated hydrochloric acid and evaporated on the water-bath, 
^liniunmdek acid chloride, C 5 H 5 NC1«C(C0 2 H):CU-C0. 2 H, is 
j . jt, crystallises in small white colourless tablets, which 
'’ u ' . U)0< e at 1130° with evolution of gas, having become brown a few 
j ,„ r ces previously. The bromide may be obtained similarly, or, better, 

' n bv addin" the betaine to concentrated hydrobromic acid until the 
tp separates out; (2) by evaporating over soda-lime a solution of 
betaine in concentrated hydrobromic acid. It forms colourless, 

• matic crystals, which decompose at 170°. On heating it to 110°, 
jj'm-ii'liniitinacryKc acid bromide is obtained. 

“ a-t’i/ridinhimacryliii acid bromide is also obtained by warming 
iwri'line with dibromosuccinic acid (v.a.), bromomaleic acid, bvomo- 
(imiaiic acid, a/J-dibromopropiouic acid, or a-bromoacrylic acid. It 
[un'us colourless needles, ra. p. 2 16° (decomp.). With moist silver oxide 
it gives tile betaine in solution. It gives precipitates with potassium 
dull-ornate, gold and platinum solutions, a-l’yrid inimn acryl u: acid 
chloride, C,H S 0,NC1,H 2 0, is prepared from the bromide by the action 
of moist silver oxide followed by hydrochloric acid ; it forms colour- 
less needles, in. p. 195“ (decorap.). The platimchhr'vk, 
(C 5 II 8 0.,N),l ) tCl 2 ,4HA 

darkens on heating, and decomposes at, 196°. The platinkhloruh, 
(t! lL0,N),PtCI,,4H (1 O, decomposes at 200°. The jncrate, 

' ' C s H 8 0 2 N-0-C 6 H,(K0 2 ) 8 , 

lias m, p. about 158° (decomp,). K. V. S. 


Characteristic Reaction of Maleic Acid. Oscar Lutz (Be it, 
1910, 43, 2636—2641). — Anhydropyridiniumsnccinic acid (pyridine- 
aminosucciuic acid, Abstr., 1901, i, 8) is also formed when df-bromo- 
succinic acid is treated with pyridine under the conditions described 
by Dnbrenil (Abstr., 1904, i, 189), and is the substance described by 
l)ubreuil as pyridine hydrogen fumarate. The auhydro-compound can 
also be obtained from maleic acid, for example, (a) when pyridine 
hydrogen maleate is heated at its melting point (105°) for 15 — 20 
minutes; ( b ) by keeping an aqueous-alcoholic or methyl alcoholic 
solution of pyridine and maleic acid at the ordinary temperature for 
several weeks. 


Anhydropyridinimnsuccinic acid, C-H 5 N<^ 


.CH(CO ! H)-CH, 

— o-co 


C S H S 'N<) 0 V* , has m- p. 192°, and its solubility in water 

0 J CH* CHu'COnH 
at 18* is 1-65. 

This reaction of maleic acid with pyridine is used as an argument 
in favour of the structural formula x^O, f° 1 ’ ma ^ c 

acid, J J. & 
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Conversion of Hydrogen'sed Carbazoles 
2-Aminodiphenyl. Julius vox Bbaun ( Ber., 1 

— In the form of their benzoyl derivatives, th ./■..mart) 

compounds obtained by the reduction of the corresponding tetral, 4 ?'® 
carbazoles, prepared from cyclohexanones by Fischer’s indole syoth ^ 
are readily ruptured by phosphorus pentachloride. Thus bexativ?*’ 
carbazole is converted into its benzoyl derivative, b. p. about s-njj 
10 mm., which yields 20 —25% of 2-benzoylaininodiphenyl when he't a 
with phosphorus pentachloride, first on the water-bath and fitiall ' 

120°. In a similar manner, l-benzoyl-4-methylhdxahydrocarh/ f 
yields l-bmzaylamino-V-nwthyldiphenyl, (l 6 H t Me'C 6 H 4 -ijHBz n * 
122=. C. S. l> ' 

Tricyclic Quinolines. Waltiiek Bokscjie [with R, Scinnw 
H. Tiedtke, and W. Eotisiepek] (Aunalen, 1910, 377, 70—123) ’ 
Quinoline derivatives containing a third ring condensed on the 
pyridine nucleus in positions 2:3 or 3:4 have been prepared hv the 
three following methods: 1. Condensation of primary arylamioes with 
semicyclic ketones obtained from alicyclie ketones and esters, o 
Condensation of alicyclie ketones containing the grouping •COCI[", 
with o-acylauilides. 3. Condensation of isatic acid with alicyclie 
ketones to acids of the desired bases, and subsequent elimination of 
carbon dioxide. 

CH’C’CH. 

The products, for example, C (; II 1 <[j,_^ i pjj [>CH 2 and 


into Derivative 

910 , 43 , 2879 - 4*1 

;B hexahvA — . , S1 - 


, ch:c-ch 2 -ch H 


are regarded as 2 :3-disubstituted quinoliues, and are termed 2 : 3-tri- 
mctbylenequinoline and 2 : 3-pentauiethylenequinoline. The corre- 
sponding tetramethylene compounds are regarded as derived from 
tetrah) droacridine. 

The general nomenclature of cyclic systems is discussed. The 
Greek capitals gamma 1\ lau T, and pi II are suggested for a bridge, 
an acetylene linking, and a diagonal linking respectively; pinene is 
thus l-methyl r 2 '“-dimethyluiethylene A 1 ''"-cyc/ohexene, camphane is 
1 -methyl r^'-dimethylmethylenecyc/ohexane^ropan is r 1(1, -methylimino- 
jyefobeptane, thujonc is 1 methyl-l-*soprop)d-ll J ''cyc/ohexan-Tone, and 
Moycho and Zienkow.sk i\s tricyclene (Abstr., 1 905, i, 711) is 1 : 1-di- 
methyl-F 2 "-methylene- ir ,ir ’-cyc/oheptane. 

The following considerations are of importance in the numbering of 
tbe atoms of ring systems. 1. The system should indicate as far as 
possible the analogies in the structure of closely related compounds, 
ior example, anthracene, xantbon, and acridine, phenantiirene and 
phenanthridine, etc. 2. The system should admit a numbering of 
the analogous reduced cyclic compounds without any alterations in 
the relative numbering of the substituents. The conditions would be 
fulfilled by the following syj-tem. The cyclic system is so written 
that as many directly condensed rings as possiblo lie on a stiaig t 
line. Each atom of a ring system is numbered, including, tor exampe 
(unlike the system adopted in Kichter’a Lexikon der Kohlensto - 
Verbinduugeu), the carbon atoms common to two rings in e 
naphthalene, anthracene, and similar systems. 
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The numbering begins at the top of the ring on the extreme right 
(that is, the atom in the ortho-poaition to the second ring), and each 
#[UIB of the first' ring is numbered before proceeding to" the second 
ring; it'' example : 



Najilitlialcae. 


10 i 

/\‘/\ 

‘I I 5 

/\7o\/ 

y i 1 

V" 

Pheiianthrene. 


/\ 
131 
L -l\ 

V 


V\ 


Acridine. 


Tliis re-numbering is not followed in tire abstract.] 
ilydroxymethyleneeyclohexanone (Wallach, AUstr., 1904, i 105) 
is best prepared by the action of sodium wire on a mixture of cyclo- 
heranone and iso amyl formate. It has b. p. 87°/U mm., and tends to 
resinify when kept. With aniline, it yields a.-ketohexahtjdrobemyUd»m 

amlint) gQi^CH’CHlNPh, which crystallises from alcohol 

in yellow needles, m. p. 154°. Heating with concentrated sulphuric 
acid transforms thiscompouod into a-ketohxx'ahydrobenzylideneciniline'p- 
m! phonic arid, C )!t H 15 0 4 NS, which can also be obtained by condensing 
liydroxymethylenecycfohexanone with auiliue-jo-sulphonic acid in the 
presence of ^-potassium hydroxide. It forms yellow needles, m. p. 
261—262°, yields an ammonium salt in the form of yellow plates, and a 
potassium salt in the form of rhombic crystals, m, p. 2611—270° (decomp.). 

a- Kttohtxahydrobenzylulme-m~avnno phenol, U^Hj.tXN, prepared by 
condensing the components in glacial acetic acid solution, crystallises 
in yollow needles, m, p. 172—173°. Neither of the abovo condensa- 
tion products yields a quinoline derivative. 

Amtykjdohexun-2-one, CH 2 <g|j2~^ ) >CHAc, prepared by the 

condensation of cyclohexanone and ethyl acetate with sodium, is best 
isolated as its copper derivative in the form of a greenish-grey, 
crystalline powder, m. p. 160 — 161°. The free ketone is a colourless 
oil with b. p. 97 — 96°/ 11 mm., and can be kept for some time. It 
condenses with m-aminophenol in glacial acetic acid solution, yielding 
the w-hydroxyanil, 0H*0 6 H 4 *N IC 6 Ac, as yellow r — 

needles, m. p, 186 — 187°, which react with con- .. \ , e 2 

centrated sulphuric acid at 100°, yielding the ML 

quinoline derivative, 5 met?tyl-8-hijdroxy-l :2 :3:4- HOl l L ]h, 
tetrahydroacridine [b-methyl-7 -hydroxy-’2 \ ‘d-hexa- ir 

mthylenequittoline : annexed formula). The sul- ^ 

phate crystallises from dilute alcohol in yellowish-white needles, m. p. 

* a o D ^ tiw free base crystallises in glistening plates, which darken 
at 240°, but are not completely molten at 360°; its solutions have a 
yellowish-green fluorescence. 

Aniline and ^-4-acetyl-l-methylcyc/ohexan-3-one react at 150°, 
yielding a mixture of isomeric anils, COM«-0,H 8 Me:NPh and 
OH-UfiHyMe-CMelNPh, 

or the tautomeric enolic forms. A mixture of the two has b, p 
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211°/14 aim., and cannot be separated ; the mixture, when 
three hours with concentrated sulphuric acid on the water-bath 
a mixture of the two quinoline n w ¥ — 1 - - ’ 


c 6 h 4 < 


.CMe:C-CII 2 -CH 2 
•N: ‘ 


:OCH 2 -CHMe 
d-2 : 5-Dimcthyhl : 2 : 3 : \-t ctra- 
hydroacridine. 


for 

i,C 15 H 1? N, namely: 

N:CMe-C-CH„-CH 

c 6 h 4 -c-ch;-chW 

d-6 : 9 -Dimethyl- 5 : 6 : 7 ; 

kydrophewntkridinc * n " 


and 


A mixture of the two has b. p. 200°/ 14 mm., and the separatio 
based on the fact that the former yields a sparingly soluble h i 1S 
chloride and the latter a sparingly soluble dichromate. The acrV° 
base crystallises from light petroleum in colourless needles * 
72—74°, and [a] D + 57'07°. Its solutions in acids have a greeniJj' 
yellow fluorescence. The picrate forms a yellow, crystalline powder 
m. p. 193°; the metkiodide, C 16 H 20 NI, crystallises from alcohol*’ 
yellow needles, m. p. 232 — 233°; the platinichloride, 1 

2c 15 H 17 N 2 ,H 2 nei 6l 

forms orange-coloured needles, m. p. 213—223°, and the aurvMmit, 
2C 1u K is N C1,AuC 1 3 , yellow needles, m. p. 16G°. The same base m 
also be prepared by condensing o-aminoacetophenone with d-3-methvl 
cyclohexanone, and when distilled with zinc dust in an atmosphere®! 
liydrogen yields 2 : 5 -dimctkylacridine, C 15 H 13 N, colourless needles 
m. p. 121 — 122°, the picrate of which is sparingly soluble in hot 
alcohol and has m. p. 225°. A by-product is 2 : b-dimethyl-5 : 10-dj. 
hydroacridine , C 15 K l5 N ; which crystallises from alcohol in colourless 
plates, in. p. 165—166°. 

The dimethyltotrahydrophenanthridene crystallises from light 
petroleum, lias m. p. 78° and [a] D + 133 7°, and its solutions in 
acids do not fluoresce. The picrate has m. p. 208° (decomp,) j the 
aurichloride , C 15 H 17 N,HAuCT 4 , crystallises in yellow needles, m. p, 
128°. 9 ; 10- Dimethylphenanthridene, C Ki H 13 N, 
is a colourless oil, and yields a picrate, m. p, 
214° 

d- 1 -MethylA- acetylcyc\ohexa?i- 3-o?t«- m -hydr- 
oxyanil , OH-CMe:C 6 H 7 Me:N-C 0 H 4 -OH, ob- 
tained from m-aininophenol and d-l-methyl- 
4-aeetylcyclohexan-3-one, separates fromalcoliol 
in yellow, crystalline aggregates, m. p. 153 — 154°, and with sulphuric 
acid yields 2 : D-dimethyl-S -hydroxy -1 : 2 : 3 : i-telrahydroacridine 
(formula 1). This forms greenish-yellow crys- 
tals, m. p. 272 — 273°, and yields a sulphate in 
the form of colourless needles, m. p. 207 — 208'. 
When distilled with zinc dust in an atmosphere 
of hydrogen, the base yields 2 : 5-dimethyl- 
acridiue. 

d-a-Acetylcampkor-m-hydroxyanil, 
O h ,U 15 Ac:N-C' H/OH,1 

10 ID u 4 'i 1 r" 1 1 K.^0 

crystallises from alcohol in colourless, flat needles, m. p. lal— 
and with concentrated sulphuric acid yields the quinoline base, 

(formula II). This crystallises in yellow needles, which are uuritwe 
at 360°, and yields a picrate. 


Me H„ 


HO 1 


V 


oil 1 , 


i 


H., 

,HlMe 


N II, 

(I.) 


-Me 


H 

Mr- . * 

;H., 


Me 


(II., 
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1 .0.3. ^Tetrahydroacridine-S-carboxylic acid, 

prepared by condensing cyclohexanone with isatin in the presence of 33% 
Lnssium hydroxide and alcohol, crystallises in colourless, glistening 
‘|. ltes ' ( ,n. p. 284—286“ (dccomp.). The picrate forms yellow needles, 
'",. ]99-S Q (decomp.); tha auricMvride, 

m ’ 1 (C u H ; 5 O 2 N,HC1) ; , ) 2AuC1 3 ,10H 2 O, 

1 • ra p “37“ (decotnp.) ; the plulinkhloride, 

' 2C 14 H 13 0 ! ,N,H,PtCl (i ,6H,0, 

forms glistening, brown crystals, m. p. 222"— 223°; and the methyl 
ester, CjjHjjN'COjMe, prepared from the silver salt, has b. p. 200°/ 
eft ,nm. and in. p.70°; it yields a picrate, m. p. 176—178“ and a 
'iMiidchloride, as red needles, m. p. 204 — 208“ ; the ethyl ester, 
C 13 H 12 N-CO.,Et, 

forms broad needles, m. p. 55°, and yields a jncrate, m. p. 166—167°, a 
pUlmcUoriit, 2 0 - , H , - 0 , N , 1 1 , 1‘ t C I ( m. p. 193 — 191°, and an eihiodide, 
C H „.,0.jN I, m, p. 168°. 1:2:3: 4-Tetrahydroacridine, prepared by 
heating the carboxylic acid at its m. p., yields a sulphate, with in. p. 
US', and a mercurichlorvde, in the form of colourless needles, m. p. 
213 —214°. The base condenses with benzaldehydo and zinc chloride 
at 161) — 170°, yielding \-benr.ylideneA : 2 : 3 : i-tetrahydroacridme, 
(' — O-CH CFT 

^ (’('(‘HPhj'OH"' crystallises from dilute alcohol in 

glistening plates, ra. p. 103 — 104°. its picrate has m. p, 176— 178°. 
Tetrahydroacridine and phthalic anhydride yield a phl/udone. When 
nitrated with 10% nitric acid, the tetrahydro-base yields a mixture of 
two ?t?’<ro-derivatives, C 13 H r2 N , N0 21 namely, dark yellow prisms, 
melting at 126 — 130°, and yellow needles, in. p. 138 — 139°, which 
have to be separated mechanically. With fuming sulphuric acid at 
1 U0 ;i , the base yields telrahydroacridine-b-sid phonic acid, C 1S 1T 13 0 3 N8, 
which crystallises from water in colourless prisms, hut at 13(J — 140° 
the chief product is an isomeric sidpkottic acid , m. p. 248 — 250°, 
together with a small amount of the above su! phonic acid, which is not 
molten at 300°, and of a disulphonic acid. 

The base reacts with bromine, yielding the hjdrobromide perbromide 
0 ]3 H 13 N.HBr s , as yellowish-red Deedles, m. p. 123°. 
l-firomo-l : 2 : 3 : 4 - tetrakydroacridine-5-carboxylic acid , 

WKWW 


prepared from cyclohexanone, 5-bromoisatin, and alkali, crystallises in 
minute needles, m. p. 274 — 276°, after drying at 120 rj . When heated 
at its m. p., the acid yields 'J-bromotetrabjdroacridine, C 13 TT 1;J NBr 
which crystallises from alcohol in flat needles, m. p. 93 — 94°. 
1'he picrate crystallises in greenich-yollow plates, m. p. 194 — 195°, 
aud the aurichlorule in microscopic needles, m. p. 208°. 7 : \)-Dibromo- 
1:2:3 'A-tetrahydroacridim-5-carboxi/lic acid , C 14 H u 0. 2 NBr 2 , prepared 
from 3 : 5-dibromoisatin, crystallises in broad needles, m. p. 242°. 
1 : y-Dibromotttrahydroacridine, C 13 H 11 NBr 2 , crystallises in yellow 
needles, in. p. 105—107°. 
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d-2 -Methyl-1': 2 : 3 ■.i-telrahydroacridine-5-carboxylic acid, 
c ( co 2 h):c-ch 2 -ch 2 

- ^ MX-CHj-CHMe 

obtained from isatin and d-l-methylci/cfohexan-3-one, crysl alii se s fj—. 
glacial acetic acid in yellow needles, m. p. 291—293° (deeompi 
A-1-Methyltetrahydroacridine, C U H !5 N, crystallises from light petroleum 
in colourless, slender plates, m. p. HI — 82°, and yields a picrate, ra ,, 
176 — 177°. The corresponding d/-base has m. p. 72—73°, ami 
the d- and the df-base when heated with lead oxide yield 3-metl\ v h 
acridine, the dichromate of which forms red needles, fa. p. 125 — 126° 
Isatin and l-methyleycfohexan-4-one yield 3-melhyl-l : 2 : 3 - 4. 
tetrahydroacridine-5-carboxylic acid, 

x C(C0 3 H):C-CH 2 -CHMe 


ft H <r ' 2 ' 1 1 1 

11 4 ^- NiCCH.yCH, 

in the form of yellow needles, m. p. 280—281°. 3-.1 lethylld m \yi n - 
acridine, C ]4 H 15 N, crystallises from light petroleum in quadratic 
plates, m. p. 84—85°, and yields a picrate, m. p. 194—195°. When 
heated with lead oxide, the base yields 3-methylacridine (Ullmann, 
Abstr., 1888, 288). 

Pulegone and isatin in the presence of concentrated potassium 
hydroxide yield a-metbylcinchonic acid, together with neutral 
products, probably owing to the conversion of the pulegone into 
acetone and l-methylci/<,7ohexan-3-one. 

. , _ 1T .C(C0,H):<X!IL 

2 : 3-Trimethyleneeinchonv and, — N'6'CH >C® ! ' 

obtained from isatin, eyefopentanone, and alkali, crystallises from 
alcohol or glacial acetic acid in small needles, m. p. 277-278" 
(decomp.). 2 : 3-Tnmtl/iy/euequinoline, C,,H n N, formed when the 
acid is heated at its 111. p. or by condensing cydopentanone with 
o-aminobenzaldehyde, crystallises from light petroleum in colourless 
needles, m. p. 59—60° ; the dichromate forms sparingly soluble, orange, 
yellow prisms; the picrate, pale yellow needles, m. p. 203— 204°; the nun- 
chloride, C 12 H u N,HAuC 1 4 , needles, in. p. 160— 162°; the platinkUmde, 
reddish-yellow needles, m. p. 235°; and the metldodide, C„H U XI, 
pale yellow crystals, m. p. 207 

2 : 3-Pentamelhylenecinchonic acid, 

c(co 2 H):c.ch. 2 -ch 

L °- n:c-ch,-(jiv 

crystallises from glacial acetic acid in glistening needles, m p. 
291—2li2 Q , and 2 :o-peiitamethylenequinoline, 0 14 H 15 N, from Jigli 
petroleum in colourless needles, m. p. 93'5°; its hydrodilon s °™ s 
broad needles, m. p. 107-108°; its picrate, yellow needles, m. p. U I , 
its methiodide has m. p, 195—196° ; its aumchlorule, 
C, 4 Hj,N,I1AuC1 4 , 

forms yellow needles, m. p. 17a°, and its platiniddoriJe crystals 
with 2H„0 in orange-red needles, m. p. 214°. 

Oxazole Series. Syntheses of 2-Ketotetmhydro-oxazoles 

Treat I!. Johnson and IIalvii VV, Langley ‘*”1' ° t |, a! 

44, 352— 361).— Nemirowsky (Abstr., IbSo, 741) ha 
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, reacts with /3-chloroethyl alcohol at 200 ° to form 

<•01 lonj c [,loroformate. When this ester was treated with 
chlorcethyl phenylcarbamate, CFT 2 Cl'CH,-0-CO'NHPh, was 
I mJ was converted by alkali hydroxide into 2-kcto-3 phcnyl- 

prO'loc.o, — NPh 

tetrahyaro-oxazole, 0< (;;1[ ^ h; Otto (Abstr, 1891, 1373) studied 
, ^ on 0 f carbonyl chloride on the dichlorohydrins, and obtained 
* % chlorides, from which he prepared a series of urethanes. Ho found 
thit the urethanes from aa-dich loro hydrin yielded ketotetrahydro- 
jgg w hen they were treated with alkali hydroxide, whilst those 
from a£'dichlorohydrin did not behave in this way. in view of these 
alt? a study has now been made of various halogeualkyl phenyl- 
nrbunVtes and their behaviour towards alkali hydroxide. 

oo. Dichlotoisopropyl phenylcciTbciuiate, C H(CH y Cl)^' 0 ' CO * N EIPli , 

) p 7 3 °, obtained by tho action of phenylcarbimide on aa-dichloro- 
hvdrin at 100 °, crystallises in groups of slender needles, and when 
boated with potassium hydroxide is converted almost quantitatively 
into 2 -keto- 3 -phenyl- 5 -chloromethyltetrahydro oxnzole, 

CO ^ ph 

V CH(CH 2 C1)-CH 2 

(Otto, loc. cit.). 

-Cltloroiroinoisopropyl plimylcarbqmate, m. p. 73 , obtained by the 
interaction of phenylcarbimitle and /J/J'-chlorobromowopropyl alcohol, 
crystallises in needles, and is converted by potassium hydroxide into 
• 2 -keto- 3 -phenyl- 5 -ch]oromethyltctrahydro-oxazole. 

/j-CMoro-y-bromopropyl phenylcarbamate, m. p. 73°, was prepared from 
phenylcarbimide and /j-chloro-y-broinopropyl alcohol, y ■Chloro-flbromo- 
propyl phenylcarbamate, m. p. 75—70°, is converted by potassium 
hydroxide into 2 -hto-'i-phenyl- l-chloromethyltetrahydro oxazole, 

CO— NPh 

_ CH(CH.Ol)’ 

ni. p. 73 — 78°, which foims groups of needles. A small yield of this 
oxazole was also obtained by the action of potassium hydroxide on 
/J/j’-dichloropropyl phenylcarbamate. fSj3'-Dihromo\sopropyl, (3y-diMoro- 
propyl, and {5y-dibromopropyl phenylcarbamate^ have in. p. 73°, 72 73', 
ami 77 — 79° respectively. b O. 


°<CH, 


Oxazole Series : the Addition of Cyanic Acid to 
Epichlorohydrin. Treat B. Johnson and Herbert If. Guest 
(Amer. Chem. /.,.1910 } 44, 5, 453— 466). — Thomsen (Abstr., 1879, 
i, 217) has described the formation of a ketotetrahydro-oxazole, 
C 4 H 0 O 2 NCl, from the action of potassium cyanate on epichlorohydrin. 
The authors have synthesised this substance by the action of strong 
alkali on / 3 /?'>dichloro 2 sopropyl acetylcarbamate, and thus determined 
the manner of addition of cyanic acid to epichlorohydrin. It is 
shown that theoretically three isomeric cyclic compounds might be 
formed by this addition : 2 -keto- 5 -ehioromethyltetrahydro-oxazole, 
2-keto-4-chloromethyltetrahyufo-oxazole, and y-chloropropylene imino- 
caibonate, and that the substance formed must be assigned the 
structure of the first of these. 

VOL. XCVIII, i. 3 p 
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icldoroisopropyl acelylcarbamate, NHAc*C0 2 *CH((j}{XT 
crystallises in needles, m. p. 1 00 °. _ _ 2 

[jfl'-Dichloroisopropyl benzoylcarbamate crystallises in reeta nglJ i 

prisms, m. p. 119°. 2-Kelo-3-phenylcarbamyl5-Moromeihylut n jL r ’ 
omzole, CH 2 Cl-CH<°~^° c0 . NHph , forms rhombic tablets, m . jf 

154 — 155°; the corresponding %-benzoylcarbamyl derivative melts -t 
131—132°. 

[1-y-DicMoropropyl acetylcarbamate forms prisms, m. p. 64 — 05°. 
Allyl acetylcarbamate crystallises in flat prisms, m."p. 640 
y-Cltloi'O-ft-broriiopropyl acetylcarhamate crystallises in prisms, m ,, 
60°. y-Chloro-p-bromopropyl carbamate forms plates, m. p. 93 . 
fi-fi -Tiibromoie&propyl benzoylcarbamate crystallises in plates, ru. p 
119°; the ft-cldoro-ji-br&mo-doriva.tive melts at 122 °. 

P-y-DicIdoropropyl benzoylcarbamate and the corresponding c, 
imne-derivative melt at 83°. 

y-Chloro-ji-bromopropyl benzoylcarbamate forms tabular crystal < 
m. p. 113°. 

[1-CMwo-y-bromopropyl benzoylcarbamate crystallises in prisms, in, p 
114°. N. 0. 


Diphenylene-sultam. Fritz UllmAnx and Chkistias Gross 
(Ber., 1910, 43, 2694— 2704).— A sultam could not be obtained from 
toluene-/<-s\ilpho-3-niti'o-i>toluidide, but one was prepared from o-nitro- 
benzenesulphonanilide, the reduction product of which, 

N H o- C, ; B , • SO,, ■ NH Ph, 

was diazotised, and on the addition of sodium acetate formed 
l-phenyl-benzmlphonlriaziue, ; this was converted 

by sodium hydroxide and copper into diphenylene-sultam, 

PhenyUnenaphtkykne-mUam was prepared in a similar manner, Beth 
sul tarns are colourless, crystalline compounds of strongly and 
character. The ring is not opened on heating with hydrochloric 
acid even under pressure. . 

Nitro-p-toluenesulphonyl-3 u-tlinitro-p-toluulvle , prepared by nitia 
ticn of n-toluenesulphonyl-yi-toluidide, crystallises in colourless prwns, 
m. p. 184°. Sulphuric acid converts it into 3 : 5 dinitro-y>-toluidine. 

With methyl sulphate, p-toluenemlphonylmethyl-'i-.5-dinilro-p-toM‘<> 

is formed in faintly yellow crystals, m. p. 199 . . . 

p-Tolueneeulphonyl-S-nilro-p-tolumie, produced on nitrating "i 
18^ nitric acid at 60-70", forms yellow prisms, m. p. 1«1 ■ 
yields 3-nitro-yi-toluidine when bydrolysod, When ie . uc “ . , . 
stannous chloride, p-toluenesvJphonyltolylene-3 ■ 4 -diamine is 0 ■ 

it crystallises in needles, m. p. 140°; the A 
colourless, silky needles, decomp. 170°. p-Toluenesvlp ony 
toluene 4ms 'colourless needles, m. p. 159 
methyl-3-nitro-p-toluidvle has m. p. 124°. p-Tovene sdpk^lmlV 
3 -amino-^-toluidide forms colourless, matted needles, m. P- 
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l)i.p.tolumesidphonyl-3-nitro-j)~toluidide forms colourless needles, 
p 228 ° ) reduction converts it into di-p-toluenesulpkonyl-tolylene 
!) 'i'l/iiine, crystallising in colourless needles, m. p. 192°, 
Q.yilrobenzenesulphonanilide has m. p. 115° ; o-aminobenzemsulphon- 
finilvle forms matted needles, m. p. 122°; the hydrochloride separates 
in colourless needles. 

l)iphenyleM-8ultcm crystallises in well formed, colourless, lustrous 
m-cdles, in. p- 19®°; it dissolves in ammonia and alkalis with a faint 
Vi 1 low coloration and bluish fluorescence. The mother liquors of the 
Reparation contain hydroxybenzenesulphomnilide, colourless needles, 

HI, p. 1-0 . 

1 . Phenylhenzsulyhontriazine (annexed formula) is amorphous, m. p. 
1 ) 1 J (decomp.). The triazine ring is immediately opened by dilute 
mineral acids, and the clear solutions couple with 
\ ) _/\ /?-naphthol, forming red azo-dyes. 

i ; | Diphenylene-N-vielhyhuftavi is obtained from 

\ / ^ — -N '\/ nitrobenzene aulpkonmethy! anilide, m. p. 73°, which 
is reduced by stannous chloride to aminobmzene- 
salphonmethylanilide, forming colourless crystals, in. p. 63°. The last 
Hikstance when diazotised, and the diazouium solution evaporated, 
<dvcs the s ultam in colourless needles, m. p. 112°. 

0- Xitrobenzenesulphonyl-p-naphthalide forms colourless needles, m. p. 
13S 3 ; on reduction, o-aminobenzeriesUlphonyl-fi mphthalide is formed, 
crystallising in needles, m. p. 113°. 

" _ _ N=N 

1- fi-Xapkthyl-benzsulphontriazine , C G H 4 <^^ » , separates in 

colourless needles, m. p. 107 — 108°. 


1‘henytoiemphthidene-suUam, C G H 4 <R, J ^>NH, crystallises 
colourless needles, m. p. 254° ; the solutions Huoresce faintly blue. 


R. F. A. 


Isomerism of Complex Compounds. I. Asymmetric Com- 
plex Compounds of Platinum. Iwan Ostuomisslensky and 
A u;c st Bkrgmann {Ber„ 1910, 43, 2768-2774; J. Russ. Phys , 
(ikm. Rw.) 1910, 42, 611 — 624). — The object of the authors was 

to prepare complex compounds of platinum of the type ^^>Pt‘C v ^ or 

[6> Pt< ? | »i 2 in order to see if optical isoinerides are capable of 

existence. If this were so it would follow that Werner's explanation 
of the existence of two ieomerides of the formula Cl 2 Pt(KH 3 ) iJ is not 
a correct one. The stable, asymmetric compound, ds-plato-pyridine- 

(ittuiitne-chloromlphile, q jq > has been prepared, but 

so far no evidence of isomerism has been obtained. 

To prepare the above compound, sulphur dioxide is passed into 
an aqueous suspension of plato-semipyridine-ammine-chloride (Abstr., 
lSiS, 807) heated on the water- bath. The ammine-chloride dissolves, 
leaving undissolved a small quantity of a yellow substance (.4). The 
titrate, on concentration, gives clear, colourless, monoclinic crystals 

3 p 2 



i. 888 


ABSTRACTS OF CHEMICAL PAPERS. 


[n :c = 0'966 : 1 : 0*712 ; /?^91°43'] of the plato-pyridineamia' 
chlorosulphite. With brucine it gives an easily soluble salt or ( ] 0l J?? 
compound* e 

The mother liquors from the chlorosulphite sometimos depos^ 
yellow substance, which is identical with A. It is soluble io a 
form, ami can thus be separated from tho chlorosulphite, which 
practically insoluble. It contains the same percentage of platinum 
and nitrogen as the chlorosulphite, but it is not isomeric or identical 
with it, as it does not contain sulphur. A formula is not oi 
for it. * 6 11 

Plato-semitolylenediamine chloride , [C! 2 Pt(NH 2 ) 2 !C ll H 3 , CH r; ] l was 
obtained by warming potassium platinochloride with 1:3: 4-tolylen^ 
diamine. It forms microscopic, yellow Deedlts, with a green tin*? 
which are insoluble in ordinary solvents. Attempts to prepare 
an asymmetric complex from it by replacing one of the chlorine utoms 
by the S0 3 H group were not successful. Treatment with sulphite? 
bisulphite?, or sulphur dioxide gave precipitates which were analysed 
but to which the authors assign no formula, 

Plato-semifi'obutylenediamine chloride, as also the asymmetric com- 

pound, [lx^ c-XH 2 > Pt ( NH -^ :C ' ;I I' lCIr3 ]’ are not capable of existence. 

I. S. P. 

Nitrosohydrazines, woAzotates [rsoDiazo-compoiinds], and 
Azo-compounds of the Aliphatic Series. Johannes Thiele 
(Annalen, 1910, 376, 239—268; Abstr., 1908, i, 927).— The main 
object of the paper is to show that aliphatic isoazotates (tsodiazo- 
compounds) behave like the.r aromatic analogues, except, ot' course, 
that they do nob yield diazouiura salts with acids. 

The production of isodiazo-compounds from a primary hydrazine (or 
its nitroso-derivative, which has an asymmetric structure), ethyl nitrite, 
and sodium ethoxide is represented by the scheme: NHK-NH, 
]S(NO)R*NH, N(NO)R-NH*NO — > N,0 + NHR-N0 (a decom- 
position resembling that of sec.-ns-hydrazines by nitrous acid) 
— > RNiN’ONa. (The formation of Hantzsch and Lehmann’s azo- 

tates, which are quite different from the iioazotates, From nitroso- 
alkylurethanes and very concentrated potassium hydroxide is ex- 
plained by the intermediate formation of the same primary nitroso- 
amine, NHR'NO. Further research is necessary in order to explain 
the lemarkable difference in the course of the two reactions.) 

Methyl hydrazine sulphate, which is conveniently prepared by 
heating a benzene solution of beuzylideneazine with methyl sulphate 
for five hours and decomposing the additive product with water, is 
exactly neutralised by sodium hydroxide, and the solution is treate 
with three times the calculated amount of 5A-nitrite and is ma e 
distinctly acid with acetic acid ; when the mixture becomes neutra , 
' acetic acid is again added, and so on for about eight hours unti 
methyl hydrazine has been conver ted into nitrosontfthylky 
SO’NMrKH,, m. p. 45°, which is then liberated by sodium carbonate 
and extracted with ether. Its aqueous solution develops an in 
violet cold ation with ferric chloride, yields a white piecipita e \s 
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• c gait*?, and gives a reddish-brown, crystalline precipitate, and 
"itinwtely a reddish-brown coloration, with copper sulphate after the 
"ddition of sodium acetate or hydroxide. It reacts with an aqueous 
V mansion of benzaldehyde containing a trace of sulphuric acid to 
form nilro&oknzylideneTwtkylhydraziM, CIIPhlN-NMe-NO, m. p. 

_7S 3 with m sodium hydroxide and benzoyl chloride to form 
lenzovln-itrosomethjlhydrazme, NHBz-NMe-NO, m. p. 126—127° 
ideco'rnp., rapidly heated), and with iV/2-sodium hydroxide and benz- 
eneFidphenyl chloride to form benzenesulphonylnitrownuthylhydrazine, 
90 Ph'NH’NMe’NO, m. p. 83°; the last two compounds, like the 
mirrcenondins derivatives of nitrosobenzyl hydrazine, 

C F NIIBz-N(NO)-<JH 2 Pb, 

m „ 126—127°, and S0 2 Ph-NH-N(N0)-0H 2 Pli, in. p. 115—116°, do 
not develop a violet coloration with ferric chloride. 

In methylhydrazine the nitrogen atom which is already alkylated is 
alone attacked by further methylation. Nitrosomethylhydrazine and 
nitrosobenzylhydrazine, however, readily react with methyl sulphate 
or benzyl "chloride in the presence of aqueous sodium hydroxide, 
yielding nitrosohydrazomethane, NHMe-NMe-NO, b. p. 56°/10 mm., 
nitmoafjdibenzylhydrazine, CH 2 Ph-XH-N(NO)-CH 2 Ph, m. p. 69°, 
n '/strcso-jl-Unzhi-a metht/lhydrazine, CH.,Ph‘NH - NMe - NO, m, p. 53°, 
and a-mtroso-a.-henzylji-rmthylhyirazine, NHMe-NfNOJ'CHjPh, m. p. 
39 ,J all of which give intense blue colorations with ferric chloride 
instead of the violet colorations obtained with monoalkylated nitroso- 
hydrazines. Since the group -NIN-OH cannot be present in these 
four dialkylated nitrosohydrazines, it follows that this group is also 
not present in monoalkylated nitrosohydrazines, which therefore 
cannot have the symmetrical structure NHR’NH’NO, in which alone 
tautomerisation could occur in such a way as to form the group 
•NIN-OH. a-Nitroso-/3-benzyI*a-methylhydrazine and a-nitroso-a- 
benzyl-jS-methylhydrazine exhibit very similar properties, but they 
depress each other’s m. p., and the latter is changed into the former 
by mineral acids; the two substances are not identical, and 
consequently nitrosodialkylbydrazines cannot have the constitution 


0H-X< 


NR 

NR’ - 


Fission into an amine and nitrogen monoxide has been accomplished 
hitherto only in nitrosohydrazines of the aromatic series. Now it is shown 
that members of the aliphatic series decompose in a similar manner, 
by heating nitrosobenzylhydrazine with ethyl oxalate ; the resulting 
amine is isolated partly as benzyloxamide, NH 2 , CO*CO , Nn*C 7 H 7 , 
m. p. 223°, mainly as ethyl benzyloxamate , CO._,Et*CO*NH , C 7 H 7J 
m. p. 48°. 

Sodium methyli&oazoxide, NMe‘N*ONa, is obtained in slender, white 
needles by treating methyl-alcoholic nitrosomethylhydrazine with 
sodium methoxide, other, and ethyl nitrite ; it inflames when heated 
or when treated with concentrated sulphuric acid, explodes in moist 
carbon dioxide, yields diazomethane when heated at 130 — 200°/i2mm., 
gives in aqueous or alcoholic solution a characteristic reddish- violet 
coloration with copper acetate, is reduced to methylhydrazine by 8 — 
sodium liydroxide and aluminium, and is oxidised to methylnitroamine 
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by alkaline potassium ferricyanide. The isodiazomethane Ijta 
from the sodium salt changes at once to diazomethane ; thug 
acids cause an evolution of nitrogen, benzoic acid produces 
benzoate, hydrogen cyanide produces methylcarbylamine,and fl-na u • ^ 
produces /3-naphthyl methyl ether. Sodium hen7vlr«r>a™^j_ /.P 


is unstable, decomposes in carbon dioxide, yields benzyl alcohol' ^ 
dilute sulphuric acid, and benzyl jS-naphthyl ether with 
is reduced to benzylhydrazine by aluminium and 8% sodium hydro T 
and is oxidised by alkaline potassium ferricyanide to benzyluitr • 
CH 2 Ph‘NH‘N0 2 , ni. p. 38—39°, which forms a mercu/y del ■ ^ 
HgfoHjO^),. _ - mm < 

a-Dibenzylhydrazine is best prepared by the cathodic reduction of 
methyl-alcoholic solution of benzyl ideneazine containing potassii/ 
hydroxide; its dinitroso-derivative has m. p. 44°, and yields 8- dinh^'? 
azomethane when gently wanned in the absence of air. 8-Benz>/LmhJ 
hydrazine dihydrochlonde, 2?HMe'NH*Cti 3 Ph,2HCl, m. p^if). 
(decomp.), is obtained by boiling either of the mtrosoherizvl- 
methylhydrazines with concentrated hydrochloric acid. 

s -Diphenylazometham (<D-azotuluene), C H 2 Ph *N ! IS • CIITPh m 
31-5°, is obtained by oxidising s-di benzylhydrazine hy 3% hydrogen 
peroxide and 20% ammonium hydroxide; it crystallises in colourL. 
leaflets, and in alcoholic solution is converted into ben zylidene' 
benzylhydrazone by a few drops of hydrochloric acid. In a similar 
manner, s-phenylbenzy lhy dra zine is oxidised to benzeneazophenyhnelluw 
NPh!N*CH. 2 Ph, an orange-coloured oil which readily changes to 
benzaldehydephenylhydrazone, slowly at the ordinary temperature 
rapidly at 200°. q_ g 


Formation of Hydrazones. Vao Crassi (i Gazzetta , 1910, 40, 
ii, 139 — 153). — The formation of wenthoncphenylhydrazone from 
menthone and phenylhydrazine in ethyl-alcoholic solution is complete : 
it is unimolecular, and the velocity is proportional to the quantity of 
acid present. In methyl alcohol the velocity is less. The formation 
of camphorphenylhydrazone could not be followed by the polarimetric 
method employed for the menthone derivative, but it was found possible 
to obtain indications that the reaction proceeds three hundred times 
more slowly than in the case of the latter, when the concentration of 
acid is the same. 

A formula is worked out for the determination of reaction constants 
based on the measurement of the partition of the phenylhydrazine 
between two ketones, of which one is optically active. In the case of 
methyl propyl ketone, methyl isopropyl ketone, and pinacolin, compared 
in this way with menthone, the following relative reaction constants 
(KJK^ were found respectively : 53, 2*71, 1‘29. It follows that the 
branching of the carbon chain diminishes the readiness of formation ot 
hydrazones. 

The author has devised another method founded on the fact that the 
conductivity of an alcoholic solution of phenylhydrazine and an acid 
diminishes when phenylhydrazine is withdrawn from the liquid, so that 
from conductivity measurements it is possible to calculate the quantity 
of phenylhydrazine remaining in the solution at any time. The solu- 
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loved were 0'022iV as regards the phenylhydrazine and the 
ticm^ O'OOfioA-salicylic acid, and the observed conductivity 

ketones,^ ^ ^initial) to 43 (final). The following are the reaction 
1:ir ? e i ts for the formation of phenylhydrazones of various ketones, 
coiislan ■ ),einv in all cases complete and unimolecular in the earlier 
'I' 6 1 > CaC acetone, 0'122; methyl propyl ketone, 0-0228; methyl iso- 
^ ketone, 6-0114 ; pinacolin, 0'0043 ; benzaldehyde, 0'35 ; salicyl- 
0-416 " ni-hydroxybenzaldehyde, 0-194 ; p hvdroxybenzalde- 
'“V 04)25- anisaldehyde, 0-061; protocatechual'dehyde, 0-019; 
"'nto catcchualdehyde carbonate, 0-123; piperonaldehyde, 0-048; 
•* Din 0-060; isovanillin, 0-048. Owing to tho rapidity of the 
'“lion’s it was necessary to carry out the measurements at 10°. A 
“ule thermostat is described convenient for this purpose, the low 
r-.t.ii* bein" maintained by a supply of ice-water controlled by 
m'dectric thermoregnlator. li. V. S. 


Derivatives of a- Amino it butyric Acid. Aunoi.d Hildesueimek 
7 i , in in 43 2796 — 2805). — a- rhthaliminonbutyric acid, 

' ’ ’ C s H 4 0.,:N - GHEt-C0 2 H, 

< readily formed when the corresponding ester (Gabriel and Colman, 
-\bitf 1900, i, 359) is warmed with concentrated sulphuric acid for 
(OHIO t’hrec-quarteis of an hour, and the mixture poured on to ice. 
It forms a resinous mass, which can be obtained in a crystalline form 
,nly with great difficulty, and then has m. p. 94—95°. The acid 
rencts with phosphorus pentachloride, yielding the corresponding acid 
chloride, which condenses with benzene in the presence of aluminium 
chloride’ forming phenyl phthaliminopropyl ketone, 
C 8 F,O 2 :N-CHEt-C0Ph. 

Tl, e ketone crystallises from light petroleum in colourless, six-sided 
.(lutes, in. p. 118°, and on hydrolysis with hydrochloric acid yields 
phenyl a-aminopropyl ketone hydrochloride , NH 2 -CHh.t-COPh,IICl, m. p. 
17, S° after sintering at 170°. The filtrate has m. p. 174° after sinter- 
ing at 160°, and the platinichloride lias m. p. 190 — 200° (decomp.), 

3 : f )-Diphenyl-i : 5-diethyl-2 : 5-dihydropyrazine, 

CPh<nS>CPb, 


is formed when an aqueous solution of phenyl aminopropyl ketone 
hydrochloride is mixed with ammonium hydroxide solution, the flask 
completely tilled with air-free water, corked, and kept overnight. The 
fotdrw'hloride, C. ?0 ILoN. 2 C1, forms a red, crystalline mass, m, p. 

167 -168° (decomp.) 

The base and its hydrochloride are readily oxidised, even on 
exposure to the air ; with dilute nitric acid, oxidation is instantaneous, 
and the product is Collet’s 3 : 6-diphenyl- 2 : 5-diethylpyrazine. On 
hydrolysis with hydrochloric acid in an atmosphere of carbon, dioxide, 
the dihydro-base yields mainly phenyl a-aminopropyl ketone, with 
probably a small amount of the isomeric ketone, NH^’CHPh'COEt 
\compare Gabriel, Abstr., 1008, i, 466). 

Potassium thiocyanate reacts with an aqueous solution of phenyl 
aminopropyl ketone hydrochloride, yielding 2-thiol-5(ov i)-phenyl-i 
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CPh-NPL cir CPh — K 

(or 5 ).dhylglyoxahne, U Bt _ K > C-SU OT CEfSI^H, 

in the form of snow-white needles, m. p. 272° after changing co! 0ur ., 
260°. Nitric acid oxidises the thiol to a/J-phenylethylthiazole,C u li y 
m. p. 172°. 1; ‘ s 

a-Phthaliminobutyric acid reacts with red phosphorus and bromin 
(compare Gabriel, Abstr., 1908, i, 182), yielding a0-di&romo-«.*J 
iminopropane , C s H. s 0 2 . N*CHBr*CHMeBr, which crystallises b-, ; , 
alcohol in well-developed octahedra, m. p, 117°. When boiled for an 
hour with water, the bromo-derivative yields phthr.limide, hydrogen 
bromide (l mol.), and a-bromopropaldehyde according to the equation ■ 
C 8 II 4 0 2 IN'CHBr'CH13rMe + H 2 0 = 0 6 H 4 0 2 + HBr + CHMeBrCIlO, 
The a-hromopropaldehyde was identified by treatment with sodium 
acetate and then with phenylhydrazine, when Pinkus’ acetolpbenyl- 
hydrazone (Abstr., 1898, i, 224) was obtained. Hydroxy-acetone cm 
be prepared from aminoacetone hydrochloride by the action of nitrous 
acid, and Nef has shown that it, is readily formed from a-hydroxv- 
propaldehyde. J. J. S. 


Furoylacetic Ester and the Fury lpyrazolones. III. HsxbvA, 
Tobeev and Joaquin E. Zanetti (Amer. Chem. J., 1910, 44, j, 
391 — 431. Compare Abstr., 1907, i, 146 ; 190$, i, 840). — The authors 
have studied the influence of the fury] group in ethyl furoylacetate 
and its pyrazolone derivatives, and have synthesised a new analoguei 
of antipyrine containing the furyl group. 

An improved method for preparing ethyl furoylacetate is described; 
the sodium and potassium salts were prepared ; the oxime , 
C 4 0H,-C(N0H)-CH 2 -C0 2 Et, 

crystallises in long, white, silky needles, m. p. 131—132°. When 
hydroxylainine acts on ethyl furoylacetate^ in the presence of 

.Ih C'O.OHq . . , 

potassium hydroxide, 3/«ryfisoo*osofoi»«,0< co . ( t, 1I is obtained, 

crystallising in long, fiat needles, m. p. 148 149 c . 

Ethyl furoylacetate forms a semicarbazonc, which crystallises in 
small, flat, rhombic plates, and an oahmtHO-derivative, 

C.OllpGO-qiNOIIHJOjF.t, 

m p l‘is_l29° By the action of phenylesrbimide, tlbjl 
furoyimalomnilale, C 4 OH 3 -CO-CH(CO-NIlPh)-CO.,Et, is produced, 
crystallising in white needle?, m. p. 146—150 . 

Z-Fu-njlZ-pyrazohm, C 4 0 1 1 ^ 0 ' cr y stallises in 

rectangular plates, m. p. 223° (decomp.); its picrate decompose at 
192° By the action of acetic anhydride on the pyrazolone, i t' j 
Zfuryl-5-p,,razolone , m. p. 153-154°, is obtained; the com- 
sponding 1 : 2 -diacetyl derivative forms lo ng, si lky needles, m. p. 

C 4 OH 3 *C ^xr.m-NHPh, k>- ?■ 

Phenylcarbamyl furyl pyrazolone, *C(J 

192°, is obtained by the action of phenylcarbimide on the pyvazo.onc, 
, C(C 4 OH 8 )=N. u b tie 

and i-benzylideni-3-furyl-5-p»jrazolone, q(;qjjpj 1 ).CO / ’ 
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<i„o of benzddehyde. The azo-derivative, hbenzeneazo-Z-furyl- 
Tnlirazolone , crystallises in red, transparent prisms, in. p. 182—183°. 
VpktnyW -Juryl-5-pyrazobne hydrochloride, C 13 H l0 O 2 N, t HCi, crys- 
""tailiscs i^n»aU, white needles, m. p. 122 — 123°. By the action of acetic 
anhydride on 1 -pheny 1-3-fury 1-5-pyrazolone, 2-acetyl - 1 -phenyl-3 furyl- 

5 -iso pyrazolone, CH'GO^^’ m ‘ P ‘ 69 “ 7 -°» is obtained in 

small, flat, slightly yellow prisms. 5-Benzoyloxy-\ -pkenyl-3-furylpyraiole, 

Tljj’ — ^ PR 

CjOUj'C^jg.^.ogj’ me '* s at n3 — 114°, and i-oximino-l-pienylr 
C.OH,-C=K , 

S-funjlXpyrinolone, 0 H-N 'C-CO^ >NP “ l <leco<n P oses at 1*3—184°. 

Jjy the action oF bcnzaldehyde on the pyrazolone, i-btmylidtnt- 
UMM'faryl-S-mazdme, decomposing at 210—212°, is obtained, 

‘ ^ Q qjj * Q ^ 

i-lloKeniato-l-phenyl-Z-furyl-b -pymzolmw, ^ P y.c H _ co > NPl »- 

ftyitallises in long, light red needles, ra. p. 165°. 'l-p-Naphlhaltneaza- 
I plmyl-Z juryl-§ -pyrazolone crystallises in deep, red needles, ra. p. 
202- -203°. The hydriodide , m. p. 192—193° ; the hydrochloride , m. p. 
197—198°; the hydrobromide, m. p. 194°, and the picrate, m, p. 
137—168°, of l-pbenyl-3-furyI-2-methyl-5-pyrazolone are described. 
4- \V freso- 1 -phenyl-3-furyl~2 -metkyl-b-kopyrazolone, 
l W>.C-NMe 

NO-C— CCK ’ 

crystallises in green needles, m. p. 185°; its hydrochloride crystallises in 
bright red needles, decomposing at 189°. 

C OH *C— — N 

l-y-Bromophenyl-3-furyl-o-pymzolone, ’* 3 ^ 

prepared from p-bromophenylhydrazine and ethyl furoylacctate, crystal- 
lises in needles, m. p. 160 — 161°. 

i-Fwryl-x>-pyrazolone-\-benzene-]}-sulphonic acid crystallises in small 
plates, turning brown when kept. 1 mXilrophenyl-2 -furyl-5 - 
pyrazolone crystallises in yellowish-brown prisms, m, p. 174 — 175° 

id'hmyldfuryl-i-mopyrtizoloiie^ 3 [l crystallises in 

transparent prisms, m. p. 176°. N, C. 


Quinazolines. XXV. Synthesis of 6- and 7-Amino- 
2-methyl-4 quinazolones from 4- and 5 Acetylaminoacetyl- 
anthranils. Marston T. Bocjert, Carl Gustave Amend, and Victor 
J. Chambers (J. Aimer* Cham, Soc. } 1910, 32, 1297— 1312). — 4- and 
5- Acety laminoacety la nthran ils have been prepared by acetylafcing the 
corresponding tolylenediamines, oxidising the acetyl derivatives with a 
neutral solution of potassium permanganate, and treating the resulting 
diacetyiaminobenzhc acids with excess of acetic anhydride. The 
oxidation of 2 : 5-diacetylaminoLoluene proved much more difficult 
than that of the 2 : 4 compound, and gave a much smaller yield of the 
diacetylaminobenzoic acid. 

When these acetylaminoacetylanthranils are condensed with primary 
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amines, aeetylamino-4-quinazolonea are produced, and, on elitninat" 

the acetyl group, the 6- or 7-ammo-2-methylquinazolone,, 

obtained. Nearly all the quinazolones now described are crysyf'' 
solids of high m. p. or b. p. llle 

CO 

i-Acctylam.inoacttylanthranil,TA'BLhc‘G^i s <^^, m. p. 220°( corr ; 


crystallises in colourless needles. 2 : 5 -Diacetylaminobenzok a ,.-j 
C 6 1I s (NHAc),-C 0 2 H, m. p. 262° (decomp., corr.), forms minute, colourlt-, 
crystals. 5-Acelylaminoacetylanthmnil , m. p. 253° (corr.), crystal!;^ 
in needles. The 4- and 5-acetylamiuoacetylanthraniIseabsorb moisture 
and are re-eonverted into the corresponding diacetylaminobenzoic 
acids. 


The following quinazolones were prepared from 4-acetylaminoacetvl 

an th rani), 7-Acelyfamino-2-methyl\-quinazolone (4 -tydroxy.tmJ 

amino-2-melhylquinazoli» e), 

NHAcCA^g* - NHAcC e H 3 <^- ): ^, 

m. p. 344° (corr.), crystallises in slender, silky needles, containing 
2H 2 0, and when boiled with dilute potassium hydroxide is converted 
into 7-amino-2-methyl-4-quinazolone (Bogei t and Klaber, Abstr,, ljti.s 
i, 466). The latter compound does not react with phenylhydnmne or 
ethyl chloroacet.il e ; when boiled with formaldehyde and potassium 
cyanide, a reaction takes place, but the product does not contain any 
new substances ; its /lotussium salt, hydrochloride, and platiniiMoriit 


are described. 

Dinitro-7-«cetylamiiio-2-methyl-i-quinaiolone, m. p. 302° (decomp.i. 
forms orange crystals ; the nitro-groups probably occupy the 6- ami 
8-positions. /}romo-7-acetylamiito-'l-methyl-i-quinazolww , m, p. 292 : 

(corr.), crystallises in minute needles, and, when boiled with 10"; 
potassium hydroxide solutiou, is converted iutobrwiw-l-umim-2-methyl- 
4-quinazolone, m. p. 272—273° (corr.), which forms light yellow, flaky 
crystals. ’l-Formylamino-l-methyl-i-qninazolom, m. p. 330 — 340- 
(corr.), forms colourless, feathery crystals, and the corresponding 
propionyl derivative, m. p. 326—327° (corr.), crystallises in long, 
white, silky needles. When a solution of 7-amino-2-methyl-4-quiMzol- 
one in dilute hydrochloric acid is treated with sodium nitrite at 0° and 
the rroduct boiled and afterwards neutralised with sodium carbonate, 
- N— C Me 

l I-hydroxy-'2-mthyl-i-quinazolone, OH'C 0 H 3 <^ 0 ^ , is obtained as 

a light brown powder, which darkens at about 345°, but does not melt 
at this temperature; its acetyl derivative, m. p. 266° (corr.), forms 
large, pale brown needles. If the diazotisation product of 7-amino- 
‘>-methvl- 4 quinazoloue is boiled with a solution of copper potassium 

cyanide, ~-cycmo-'2-niethyl-iquinazolone, CN*C 6 H a <^,y .jjjj ’ m ' f' 
303 — 304° (corr.), is produced, which crystallises in colourless, feathery 
needles. N=CJle 

1-Acetylamino -2 : 3-dinethyl-l-quinazolone, N IT Ac-C 8 H 3 <^q . 
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m p. ' 2 ?r (corr.), obtained by the action of methylamine on 4 -acetyl- 
ainiuoacetyUnthranil, forms colourless, silky Reedies. l-Amino-2 : 3 - 
( }/i»e*hyl'^'9 u i na % 0 ^ onei m * P* (corr,), crystallises in needles or 
prisms; its phlinichloride is described. 7-Acetylamino-%methyl-3- 
tt y..\-( t uinazolone, m. p. 254° (corr.), forms short, colourless needles 
or ' lustrous plates. 

D , p. 205—207° (corn), crystallises m rosettes of needles. 4-Acetyl- 
jmmoacetylanthranil does not undergo condensation with sec.-tmtyl- 

iraine, but yields 2 : i-diacetylaminolenzo-iee.-hutylamide 
C 3 H 8 {NHAc) 8 -CO-NH'CJI 8 , 

m. p. 235° (corr.), which forms colourless needles. l-Acelyhmiiw-2- 
,,,ll,yl-3isoamyl-i-qmnau>lom has m. p. 288° (corr.), and the corre- 
umndiug 3 -phenyl, 3-p -anisyl, 3-p-plumelijl, and 3-a-naphtM derivatives 
mve m. P' 276°, 273°, 259°, and 256“ (corr.) respectively. When 
| iicetylaminoacetylanthranil is heated with /i-aiuinobenzonitvile, a 
tjuiiiazolone is not produced, but a compound, m. p. 258° (corr,)' is 
obtained, containing 12’4% of nitrogen, ’ 

When hydrazine hydrate (l mol.) is boiled with 4 acetylamino- 

aretylanthranil (1 mol.), 3-amin^-(icetylamino-2-methyU-quina!:olone 

in. p. 268° (corr.), is produced, which crystallises with 1 H.O, and 
fails to give the Billow condensation (Abstr., 1906, i, 90G ’ 981 > 
with ethyl diacetylsuceinatc ; the hydrochloride lias m. p. 312° (dec’oinp ) 

If 4-acetylaminoacetylanthranil is treated in the cold with 50°/ 
hydrazine hydrate solution, 2 : A-dmelylaminobenzoylhwlmzide ' ° 
C fi H 3 (NHAo) 3 -C<K\H'Nff s , 

is produced, which crystallises in short, slender needles, and melts at 

268 ° with formation of 7-acetylamino-3-amino-2-methyl-4-qninazolone. 

3 : l-Diacctylamino-2-mthyl-i-quiiiazo/OM, in. p. 304,0 ( CO rr ) forms 
minute, colourless crystals, and, when boiled with dilute potassium 
hydroxide, is converted into 3 : T-diamino-i-methyU-quimzolom, m. p. 
23b' (corr.), which forms silky needles. r 

i Amlina l-axlylamino-2-methyl-i-quinatolone, 

NHAc-QH 3 < N= 9 Jte 

6 3 udO X(NHPh)’ 

"• P; , 3U .° < TOrr -)i obtai “od by the action of phenylhvdrazine on 
1 -acetylaminoacetylanthranil, forms colourless, feathery needles. 

l-d<xtylamiio-2-meihyl4-quinazolontjl-3:r-(2'-mthyU'-Quimzolone), 

■VT ir * T4 TT - — -OuVte 

6 5 Nx)-N-C i: H j <'*' — C Ate 

. ’ CO-NH ’ 

?• P-. ( corr 0i obtained by the condensation of T-amino- 2 -methyl- 
1 qumazolone with 4-acetylaminoacetylanthranil, crystallises in short, 
tout, pale yellow needles. 

The following qninazolones were prepared from 5-acetylamino- 
" 7 ,an *hraml. 0-Autylamim-2-mdhyl4-qumazol<me, m. p. 350° 
coir.), lorins colourless needles or prisms. 6 -i 4 »mio- 2 -meMyf- 4 - 
;Zb"/, :i a 44 , 15 " («"•). crystallises iu rosettes of needles. 

■ „ Z, ■ ,W 'I : S - dlmM ’J li -q™™zolomi, m. p. 278° (corr.), and 

o]ZrwT n Tp ™‘ h ^t 3 ' etkyU ' ,uimz ^ 0M ’ P 1 229 ° ( corr -)i f o rm 

' 6llk y nood.es. The corresponding 3-n -propyl and 3-phenyl 
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derivatives have m. p. 181° and 255° (corr.) respectively. 3 .^ 
acetylamino-i-rmthylA quinaiolone, m. p. 262— -263° (corr.), J , 
by heating 5-acetylaminoacetylanthranil with dilute hydrazine hvdr^r 
crystallises in rosettes of colourless, silky needles. j * e < 


DiguaDide and Compounds Derived from It. KAR 0 r,R JCRSI 
(. AnnaUn , 1910,376, 163—183. Compare Bamberger and Dieckman ^ 
Abstr., 1892, 737 ; Soli and Stutzer, this vol., i, 1 4). — Diguanide C' 
been prepared by a modification of Herth’s method (Abstr., ]g81 gw, 
using soda-water bottles in place of sealed tubes. *The sulphate ^ 
be obtained from the copper derivative by treatment with 1 iV- 
sulphuric acid, and the free base from the sulphate by the action of 
barium hydroxide. Dignanide, NH[C(NH 2 ).NH] 2 , crystallises iron 
absolute alcohol in glistening prisms, m. p. 130°, and its aqueous solu. 
tion decomposes gradually when kept. The carbonate, C,H s N-,H.C 0 
crystallises in prisms, sparingly soluble in alcohol ; the normal tiwlrl 
chloride, C 2 H 5 N ; ,HCI, forms glistening needles, m. p. 233°, and the 
acid hydrochloride, C S 1LN ; ,2HCI, large plates, m. p. 248°. The niintt, 
C„H,N 71 llN0 3 , crystallises in large, glistening prisms, m. p. 192- • the 
<w«taft,'C,H s N 7 ,CHj*C0 2 H, has m. p. 268°, the oxalate, C 2 U a N.,C a <J 4 H„ 
m. p. 210°, and the cMoroacetate, m. p. 186°. The cyanoacetate (orms 
soluble, glistening plates, and the succinate, 2C s H 5 N t ,C,H ) (CO ; H:.. 
colourless crystals. 

CO'NH-C(:NHk „ Tr , , , 

Oxahjldvjuamdt, cO'NH-C^NH^' 11 ’ prepared by the action oi 

ethyl oxalate on diguanide, crystallises from alcohol in large, colourless 
needles, which decompose above 300°. It. does not react with ethvl 
oxalate or ethyl malonate, but when warmed with dilute hydrochloric 
acid yields diguanidi no-oxalic acid, 

co 2 h-co-nh-C(:nh)-nh-ccnh)-nHj, 

which crystallises" in long, thin needles, m. p. 240°. The sodium salt, 
C 4 H 6 O s N,,Na, forms long needles, and the barium salt, small, sparingly 
soluble needles. 

Malonyldiguanide (4 : C-dUeto-i-gucuiidinopyrimidine), 

nh:c(Ah 2 )-nh-c<^’^>ch 2 , 


prepared by boiling an alcoholic solution of diguanide with ethyl 
malonate, crystallises in small needles, and has not acidic properties. 
The hydrochloride, CH ; 0 2 N-, 1101, forms feathery needles, and the 
sulphate, 20. l[,(),N,,H.iO' large needles. .Succinyldigmniik, 

, „ NH-CO-CH,, 

NIi:C(NH 2 )-Nli-C< N _ c , ( ^ 6lI -, 

is only formed in the absence of all traces of water, and has feebly 
basic properties. The sulphate, C 6 H 0 O 2 N 5 ,H 2 S0 4 , crystallises in large 
needles, the hydrochloride , C rt 1 I^O., N s , 2 HO 1 , in slender needles, air tie 
picrate , C rt n 9 0 2 N v C 6 Ti 3 0 7 N 3 , in brilliant, large needles, m. p. 220'. . 

A theoretical yield of ammeline can be obtained by condeiihing 
diguanide with an absolute alcoholic solution of ethyl carbonate, an a 
theoretical yield of thioammeline by condensing diguanide wi * 
alcoholic solution of hydrogen sulphide. The symtnetnca cons i 
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lional formula for these two compounds aro regarded as established 
-hevoud dispute by these syntheses, and also the symmetrical formula 
of other cyan uric acid derivatives. 

When diguanide is condensed in aqueous solution with carbon di- 
-idj'hidp. the product consists of somewhat unstable, reddish-brown 
crystal*, tyi^NjSj. 

b'ariiiylguanamiue (1 : 3-diamino-l : 3 : 5-triazine) (Bamberger and 
pi^ckmann : Abstr., 1892, loc. cit.) can be synthesised from diguanide 
ami ethyl formate in absolute alcoholic solution. 

I'htoiluuammiue (3 : 5-diamino-l-phenyl-\ : 3 : 5-triazine), 

N <cP:S> cph - 


prepared by the action of benzoyl chloride and alkali on diguanide 
sulphate, crystallises from water in large prisms, m. p. 222°, and yields 
a jiicrtUe, m. p. 228°. 

Diguanide reacts with an alcoholic solution of chloroacetic acid, 
yielding diguanidinoucetic acid , CgHgN-'CHvCOgH, in the form of its 
hydrochloride. The acid crystallises from aqueous alcohol in long 
needles, and reacts with both acids and alkalis. The sodium salt, 
C.U s 0 2 >\Na; hydrochloride , C 4 H 9 O l2 N,,HC), and pier ate, 

c 4 h & o 2 n„c 6 h s o 7 n s , 

m. p. 202°, are described. J. J. S 


Synthesis of Tetrazoles from Arylazoimides. Otto Dimroth 
and Siegfried Mkrzbachf.r ( Her ., 1910, 43, 2899—2904. Compare 
Abstr., 1007, i, 659). — Extending to acetaldehydephenylhydrazone 
and glyoxylic acid phenylhydrazone the reaction with phenylazoimide 
previously studied, the authors have been able to isolate iV-benzene- 
azoacetophenylhydrazidine, NHPh’NIN'CMelN'NIIPh or 
NPhIN-NM-CMe'.N'NHPli, 
and A'-benzeneazo-oxalophenylhydrazidine, 

NHPh*N:N-C(C0 2 H):N-NHPh, 

as intermediate products. The former substance when treated with 
hydrochloric acid yields benzenediazonium chloride and acetophenyl- 
hydrazidine, CMe(NH 2 )!N’NllPh. The second product cannot be 
decomposed in that way, but benzeneazo-D-hydroxy-l-phenyl-1 ; 2 : 3- 
triazole (compare Dimroth and Eberhardt, Abstr., 1905, i, 99) is 
tormed when its sodium salt is treated with benzoyl chloride and 
sodium hydroxide. These hydrazidine derivatives could not be 
converted iuto tetrazoles. When, however, tribromophenylazoimide 
reacts with the hydrazones mentioned, the intermediate products are 
labile; they lose tribromoaniline spontaneously, l-phenyl-4-methyl- 
1 - 2 : 3 : 5-tetrazole and 1-phenyl-l -.2:3: 5-tetrazole-4 carboxylic acid 
being obtained. 

ft- Benzeneazoacetophenylhydrazidine , obtained by heating acet- 

aldehydephenylhydrazone and phenylazoimide in alcoholic sodium 
ethoxide solution for forty hours on the water-bath, crystallises in 
reddish-yellow, rhomboidal tablets, in. p. 101° (with evolution 
8 as )' lu contact with dilute hydrochloric acid, it gradually 
ist.oIvea with evolution of gas, and from the solution a cttophtnyl- 
hydrazidine hydrochloride , C 8 H 12 N 3 C1 } 1H 2 0, can be obtained (compare 



i. 898 


abstracts of chemical papers. 


Voswinckel, Abstr., 1902, i, 844). It melts at 140°, resolidides, aLd 
melts again (not sharply) at 205°. 

The sodium salt of N-benzeneazo-oxalomoru>pMnylhydraziii M 
C u H 1 ,0 2 N i Na,3H 2 0, 

is prepared by heating glyoxylic acid phenylhydrazone and ph env |, 
imide in alcoholic sodium ethoxide solution tor hfteen minutes on , i(( 
water-bath. It is a yellow, crystalline substance, which becomes , tl( 
in excess of sodium hydroxide in consequence of the formation .,{ 
a disodium salt. With acids, it yields the free acid as a flocculent 
precipitant, which soon decomposes with evolutitn of gas even („ 

\-I'hmyl-l-methyl-\ : 2 : 3 : 5-tetrazoh, Ph N-NIN-CM elN, is best freed 
from the accompanying tribromoanilinc by extraction with ether m„| 
subsequent distillation in a vacuum, the distillate being collected at 
140°/15 min. It crystallises in long, flat, colourless needles, in. p , 
40°, and has an odour of jasmino, although the isomeric 1-phenyt- 
5-m’ethvl-l '2:3: 4-tetrazole (following abstract) has no smell. 

R. V. S 


Diazobydrazides. Otto Dimroth and Guillaume he Mostmouji 
(Ber., 1910, 43, 2904—2915. Compare preceding abstract), -Tie 
diazobydrazides from monoacylhydrazines condense to 1 : 2 : 3 : 4-terr- 
azoles "when treated with alkalis, indicating that they are jJ-Jians 
hvdrazides of the type NArlN-NII-NH-COR (compare Ourtius, 
Abstr 1S93 i 403 ). The dinzo-derivatives of the diacyllitdraziiw 
also yield tetrazoles with alkalis, an acyl group being eliminated, and 
in many cases (for examplo, 5-hydroxy-l-pheuyltetrazole) this synthesis 
offers the best means of preparing tetrazole derivatives. It was not 
found possible to prepare the bisdiazohydrazides, 

’ KAr'.S-NAc-NAc-N.NAr, 

from which pentazoles might have been obtained by a mctli-J 
analogous to that described in the preceding abstract. Only mono;.,;! 
diazohydrazides can react with a second molecule of a diazomun, 
and they then undergo a tautomeric rearrangement, such that the 
reaction product spontaneously decomposes into the diazoauudo- 
compound and the azoimide of the acid group. 

Diacylhydrazines do not react with diazomum salts in ac'd solut i . 
The diazohydrazides are readily obtained as white or yellow u® « 
tlccenle.it, precipitates, however, when aqueous 
hvdrazides are treated with a slight excess of sodium arbonste, 
then with the equivalent quantity of the neu ' salt l«g 

chloride solution. The temperature is maintained ^ 

added to prevent freozing. On addition o b . J q.phenyl- 

precipitate is converted into the tetrazole 

1:2(3: 4-tetrazole was obtained by the use of ' iei 

diazohydrazide from which is very unstable), and it ^ P^. 
formerly described. 1- P W = * : 3 : ^ be obtained 

less needles, m. p. 96ri 1 -p-Nitrophenyltet.azole may 

(from 


similarly. 

1 - Phenyl-5-methi/l - 1 : 2 : 3 : 4 -tetrazole, 


NPh-NIN-NIOMe 
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li uetvUiydrazine), forms lanceolate crystals, m. p. 97'5°. p Toluene- 
' !■„ lia'dyllttjdr-azine, C 7 H 7 N 2 , NAe-NHAe, is more stable than the 
_] derivative. It forms small, pale brown crystals, m. p. 60° 
hleoomp.)- 1 p Tolyl-5-rne,tht/l- 1 : 2 : 3 : i-telrazule, C S U ]0 N 4 , has m. p. 
] jj t ;- p.yitrobenzeneazodiacetylkydrazirie, C 1 „]H 31 0 4 'N 5 , forms colourless, 
lustrous crystals, m. p. 107° (with evolution of gas). It can be pre- 
A j. va i unchanged in the dry state for months. 1-p -Nitrophmyl- 
Z,„etb/l-l : 2 ; 3 : i-tetrazole, C 8 H 7 0 2 N & , crystallises in pale yellow 
pjates, m. p. 12?°. 

1 Xhe diazohydr*zides from dibenzoylhydrazine are more unstable 
than those from diacetylhydrazine. It is necessary to dissolve the 
hydrazine iu dilute sodium hydroxide, owing to its slight solubility in 
water, lhnzeneazodibenzoylhydrazine was obtained as a white, unstable 
precipitate. 

5 - Hydroxy- 1-phenyl-l : 2 : 3 : 4-tetrazole, obtained from ethyl hydr- 
azinedicarboxylate and benzeuediazonium chloride, is identical with 
the phenylhydroxytetrazole of Freund and Hempel (Abstr., 1895, 

i, 193). . „ 

Tribromobenzenediazonium salts react (but incompletely) with ethyl 
hvdraziuedicarboxylate in weakly acid solution. Ethyl tribromo- 
ben ze neazohydrazinedicarboxylate, C o n 2 Br 3 N ; ,*N(00 2 Et) , N H*C0 2 Et, is 
better obtained in presence of sodium carbonate. It forms small, 
colourless needles, which explode at 111 — 115°, according to the rate 
of heating. The compound can be preserved unchanged. Ethereal 
hydrogen chloride decomposes it into its components. It was not 
possible to prepare the corresponding tetrazole. 

The monoacylbydrazines react with diazonium salts, not only in 
alkaline, but also in acid solution. Most of the diazohydrazides are 
too unstable to be isolated and purified. Jknzeneazoacelhydrazide 
aD(l p -tolueneazoacethydrazide are white precipitates, which are rapidly 
converted into the tetrazolos when treated with sodium hydroxide. 
I )-Xitrolenzeneazoacethydrazide f ISO./CpH^N./KK-NHAc, is soluble 
in dilute sodium hydroxide with production of an intense, bluish-red 
coloration, which afterwards disappears, and the tetrazole is formed. 
With jf/-toluenediazonium chloride in solution containing alkali 
hydroxide, it yields ^-nitrobenzenediazoaminotoluene (Bamberger, 
Abstr., 1895, i, 351), a smell of ^-tolylazoimide is observed, and 
izoimide is found in the filtrate. Suljihobenzeneazoacethydr- 
'tzide, SO^H'CgH^N^NII’NII’Ac, is obtained by the method 
described in the form of its sodium salt, which is very stable when 
.by. Water slowly effects an anomalous decomposition, azoimide and 
>odium sulplianilate being produced. The substance reacts with 
p toluenediazonium chloride only in the presence of sodium hydroxide, 
azoimide and sodium ;)-toluenediazoaminobenzcnesulphonate being 
formed. With sodium hydroxide the diazohydrazide yields the sodium 
!>ait of l-phmyl-%>-methyl- 1 : 2 : 3 : i-tetrazolesulphonic acid, 

SO a H • C g H 4 *N : N -N : CMe, 

iu crystalline form. The silver salt, C 8 H 7 0 3 N 4 SAg, crystallises in fiat, 
lustrous prisms. 

Benzeneazobenzhydrazide (Curtius, loc. cit.) is converted by sodium 
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hydroxido into 1 : 5 diphenyl- 1 : 2 : 3 : 4-tetrazole, identical with ft**,. 
Bchroter (Abstr., 100b, i, 617, 773). M 

5-Phenyl- 1 -\}-nilroj>henyl-l :2 :3 :4 -telrazole, C l3 H^0 2 N 5 , is product 
in addition to />-nifcrophenylazoimide and a green sodium salt, ^ 
ju-nitrobenzeneazobenzhydrazide (von PechmanD, Abstr., 1896, i (ft 
is dissolved in sodium hydroxide. It forms yellow prisms, m i 
149°. The nitrophenylphenyltetrazole, m. p. 177 — ’178°, obtjjjj 
by Sclniiter mast therefore have the structure : 

Ph-N-N:N-N:C-C f) H 4 -N0 2 . 

Semicarbazide reacts with benzene- and with y?-tol a e n e-d i azoniua;, 
chlorides in acetic acid solution, yielding crystalline diazobydi-azi^ 
The toluene derivative is the more stable. It forms colourless lamina 
which decompose rapidly even when dry. An ethereal solution, 
kept in the cold, deposits carbamoazoimide of m. p. 97°, and in ^ 
filtrate ;)-toluidine is present. Tolueneazosemicarbazide does uot yield 
the corresponding tetrazolo when treated with alkali. The action d 
a cold alcoholic solution of sodium ethoxido gives rise to sodiniD 
azoimide, diazoaminotoluene, p-toluidine, and sodium carbonate. 
it is possible that in this diazohydraziile the azo-group is attached in 
the a-position. E. V. i 

Action of Diazo-compounda on Ethyl Glutaconate. hi 
dinand Henrich, W. Refchenburg, G. Nachtjgal^W. Thomas', and C 
Baum (Annalen, 1910, 376, 121 — 151. Compare Abstr., 1899, j, 7Sj ; 
Dimroth and Hartmann, Abstr., 1909, i, 66).— The products obtaice; 
by the action of diazonium salts (1 mol.) on ethyl glutaconate ar; 
yellow, and have the constitution of azo-compouuds, for example, 

co 2 Er/CH:cu*cn(co 2 Et)-]s:NPh, 

or the tautomeric hydnuone formula, 

CO,Kt-Cli:CH*C(CO,Et):N-NHPh. 

The fact that they can be boiled with alcohol or even distilled withy 
decomposition and that they do not couple with R-salt indicates \k 
they cannot have the diazo-constitution ^>C(OEt)'ON 2 R (coapw 
Bimioth, loc. cit.\ although it is highly probable that such diar 
compounds are formed as unstable intermediate products in iki 
preparation of the stable azo-compounds. 

The condensation takes place most readily in an aqueous alcoho 
solution of the ester, and in the presence of sodium acetate and 
aqueous solution of the diazonium salt. The reaction proceeds slow 
and is complete in half to one hour. 

When an excess of diazonium salt is used, a compound of the ty 
C0. 2 EfC(N 2 Ph):CH'C(C0. 2 Et):N'NHPh is formed. These compouc 
are quite different from the forinazyl derivatives described previou? 
(Heinrich and Thomas, Abstr., 1908, i, 114); they have an intent r 
colour, and readily lose the elements of ethyl alcohtd when heated wi 
alcohol, yielding pyridazoue derivatives : 
C0 2 EvO(:N*NHK)-CH:C(C0 2 Et)*N:NIl 
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b decomposition proceeds .at very different rates with the different 
idcnsition products, those containing ortho-substituents in the 
,®ne nuclei being most stable. When such substituents are 
.-cut, the elimination of the alcohol is effected by heating with 
.,ic anhydride, but in the ease of the mesitylene derivative" even 
- reagent is without action. The stability of the compounds 
'ends not merely on the positions of the substituents, but also on 
.irdiennc.il nature, tho more electro positive the ortho-substituent 
> its Stabilising effect, 'l'ho pyridazone derivatives are 

,»'» nr brownish-yellow solids, the colour being palest when halogen 
■stitiionts are present m m- or p-positions ; they are stable towards 
Mid* or aqueous solutions of alkalis, but dissolve in concentrated 
plmric acid, yielding reddish-yellow solutions, 
t’l/u/f tjhilacomnate phenylhydrasoiie, 

C0 2 Kt-CH:ciI-0(C0 2 Et):N-NHPh 

■ ihsmotropic formula), separates from alcohol in lone pale yellow 
Isu-ning crystals, m. P- 67-68“ Ethyl-Uenzenm-oglutacononate 
wflyieasom, N 2 Ph-C(C0 2 ht).0^0(C0 2 Et):N-;NHPh, separates 
fin a boiling mixture of benzene and light petroleum P -4) j n 
lliant, glistening, rhombic crystals [a : b : c = 0'4423 ■ 1 • 0-65611 
p. 117" (decamp); it gives Billow’s reaction, and is decomposed 
a certain extent when boiled for some time with benzene. Ethyl 
n’jmzo-l-phenyl-6-pyridazone-3-mrboxylute, J 

rlT<< (C0 2 Et) — N - - 
CH %( N2 ph)--CO^ NPb ' 

rctallises from alcohol in brownish-yellow needles, m. p. 161° 

■£%/ 3 o-tolueneazoglutacononate o-tolylhydrazone. 

C,,H,Me-N:N-C(C0 2 Et):CH-C(C0 2 kt):N-NII-C a H 4 Me, 

P '" ,k 1<sd , ginning crystals, in. p. 131“ after sintering at 130° 

7ro2 S et ' Ujl 1 o-tolyW-pip-idazone-i 

y 2 1 ^ 20^3 ^4 ► crystallises in dark brown needles, m. d 
■\ after sintering at 150“; the isomeric 5-p-tolueneczo-l-p-toU 
And forms pale brown-coloured needles, m. p. 157“ and is pre- 

eippadily from ethyl _ , , ,, , ’ 

H.J 


.lain® 
1 1 Hr 


a-i 

tulli* 
- ri ng at J 

raffs f,| 
SO 3 . 

I 


■ ‘ "" ..lowii-coiourea neeaies, m. p. 107“ and is pre- 
Iidily from ethyl 3-p-lohuineazoglutacononute p-tolyUiudmzone 
- 4 , which resembles the ortho-compound, and has m n 
after sintering at 120°. 

Titacononate as.-m-xyUjlhydrazonc, 

C0 2 Ef€H:CH-C(C0 2 Et):N-JfH'O fi H,Me,, 

from dilute alcohol in pale yellow, glistening noodles, 
a 1ri1 T m - x U l ^~oglulacononate m-xylyUmdmzone, 

Je;N.N ; C(CO,Et):CH-C(CO a Et):N-NH-Crir. ! Me„ 

glistening prisms, m. p. 160—161“ ' " 

yykneazo-l-m-xylyl-S.pyridaunus-3-carboz-ylate, 


_ U 23H 2) 0 3 N4, 

'f!o a ^°j ' n bn l liant i brown prisms, m. p. 155“ 
' hthyl glulacononate mesitylhydrazone. 

.OEt-CH: c H- c (C 0 2 Et ) ; N-Nk-t’ 6 H 2 Me 3 , 

dute alcohol in yellow, glistening crystals, 
W o-mesitylenecizoglulacononaU mesitylhydrazone, 
C 27 H 3 .O.N., 


after 
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separates f r°m Hght petroleum in glistening, ml crystal, 

143 150 , and does not yield a pyridazone derivative rV 
glutacononate o -phenetylhydrazone, 

C0 2 EfCH:CH-C(C0 2 Et):N-NH-C 6 H,-0Et, 

torms glistening yellow crystals, m. p. 85°, and ethyl o-phe„„,! 
glutacononate o-phenelyUu/drazone, ' 

OEt-C 0 n 4 -N:N-0(CO 2 Et):CH-C(CO 2 Et):N-NH-C.H -OIY 

crystallises from benzene in dark red, glistening prisms V „ l'r 
Mkyl V-cMorolenzeneazoglutacononate y chloropkenvlhvdrn ' 1 ' 
CgH^l-N.N-CfCOjEtl.'ClI-CfCOjEtJ'NINh-OrH fi ‘‘ 

crystallises m orange-coloured prisms, m. p. 138°, and when h»«t.i .. 
alcohol yields ethyl S-p-c/ilarodemeneazo-l-p-cAlorop/ienyl-S-,,,,;./ 11111 
3-carboxylale, C I9 H 14 0 3 N 4 C1 2 , as pale brown needles, m n 
after sintering at 205°. Ethyl 3-m-bromobenzeneuJhtl 
m-bromophenylhydramte, O.^O^Br, also forms orang e “2 
crystals and has m. p. 130- ; ethyl 5-m-bromobermmtJC t 
phenyl-6 -pyrulazone- 3-carbo.rylate, C„H,.0,N.Br„, forms mil i 
microscopic needles, m p. 149- The isomeric oVomo-«v2 e T? 

;y; i!i t ?n C0n0 ? a te an( * PynAwme compounds melt respecting ! 

143--144“ and 166-167“, and the 


Ethyl glutacononate p-nilropltenyUtydrasone, 

C0 2 Et'0H:CH-C(C0 2 Et):N-NH-C. 


JJ— '^'vri. WjJai.y.i'l X 1 -u,ir »NO 

torms a yellow, crystalline powder, m. p. 109°. 9 

Formazyl-a-methylacrylic add, KHPh*N:C(K:NPh)-OU:CMe-CO H 
is formed by the action of benzenediazonium chloride (2 mo i, 
methy ghtecom-c acid in dilute acetic acid solution (compare Ate., 
m n’i’di crystallises from alcohol in dark-coloured needles, 

silver salt <d p,) ' 11 ylelds a 6 P arln S 1 y soluble, reddish-brow. 

J. J. s. 


pe co mp°siti°n of Azopyrazolones by means of Concentrated 
l nc Acid. Caul BClow, Karl Haas, and, in part, with H 
Schmachtenberg {for., 1910, 43, 2647-2662).— Roth Jnkrp 
4-benzeneazo-3-methyl-5-pyrazoIone (Abstr., 1895, i, 687) lean * 
pieparcd by the condensation of hydrazine hydrate with jteri- 
azoacetoacetate in acetic acid solution. Nitric acid reacts^Bwth >!•’$ 
pyrazolone, yielding first an additive compound, C 10 H ]fl O® } JHSO f 
and finally an orange-yellow nitro-derivative, which has zhom u 

be 4-^>nitrobenzeneazo-3-methyl-5-pyrazolone, as it can bo-^|suidis» : 

from ethyl /i-nitrophenyi azoacetoacetate and hydrazi^K lyift 
Further reaction with nitric acid decomposes the 
derivative into Betti’s 4-mtro-3-mothyl-5-pyrazo]one IS* 

i, 533) and benzenediazonium nitrate. This decompo^^|tiP3! KLi: - 
proceeds according to the equation: C 10 H in ON 4 + 2H^Bo.4^ 
N ? PhN0 3 + C 4 H 5 0 3 N 3 , is used in favour of the azo-stru^^wweoi; 2 
original compound, since Schmidt (Abstr., 1905, i, 951) ha^B^ 
true azo-dyes react with concentrated nitric acid, yieldi^^Bv tk ^ 
compound used in the preparation of the dye, and a nitrc^^|jeri^ ;re51 
the compound, which was (< coupled ” with the diazo-solut^^Boa, 
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■*?*<*•" U ; at thS a/ °- derivatiTes of Pyrazolone are hydrazones is 

}m> incorrect. 

' similarly, the products obtained by the action of diazonmm salts on 
MMitnled isooxazolones (Claisen and Zeds), Abstr., 1891 468 are 
, ^-derivatives o-hydroxyazo-compounds), as thev are d„vm’,n j if 
litrie acid in acetic acid solution, yielding a 
j j- rr i'll native of fcbe .sooxazolone, for example ■ 


miHi 


_ 0-C(OH) 


;>C'No.,. 


>. , , p >C-N ; NR + 2HNO s = rn 2 .no 3 + h 5 0 + . 

Lii . - ~' £ ' 

Knorr'* 4-nitio-l-phenyl-3-methyl-5-pyrazolono (Abstr., 1887 601) 
ioid Belli ' 4-uitro-3-methyl-5-pyrazolon6are represented by hydroxylic 

an J cot ketomc formula; for example, the latter as 3 yoioxyuc 

NH-C(OH) 

A~cm> c ' n ° 3 ’ 

,i,M the hydroxy lie structure accounts for the pronounced acidic 
dwactcr of these mtro-compounds ; for example, their alkali salts are 

neutral. 

The primary product of the condensation of ethyl phenylazoacetc 
acetato and hy.1raz.ne hydrate in cold glacial acetic acid crystallises in 
v stoning red .needle* , m. p. 167“; when boiled with alcohol or 
id acetic acid i yields 4-benzene, iz 0 -3.methyl-5-pyrazolon B ; when 

f’' 1 Wlth “ ™ eL ; c ; i, llcld of phenylhydrazine it yields 

l-lienzencazo-l-phonyl-S-methylpyrazolonc, and when heated for a few 
u-mute.? with an 60£ aoet.c acid solution of benzhydrazide it yield" 
ethyl [ihenylazoaeetoaoetate beiizoylhydrazone, rn p H6° All th 
unctions indicate that the red common,! ’ ‘ ” , 80 

N. 1 1 1 C-Mel 0(S o rh). CO , Kt] s 1 “ d “ to be re P resent0d as 

atg a 

lydroxy-componnd can be titrated by means of a standard alkali 
v “unde solution, using phenolphthalein as indicator. The followinl 

TtZ’ «»:r;e w z 

decomposing at 248 ; hydrazine, C,H r O„N N H wn 

ydlow°n»di : h,m T n '- l0DS ’ g° ld ™-V^loiv, 'com plot 

! ~mc, yellow needles; aluminium , slender, yellow ncp<\\e< ■ 

de ; > e,Iow flAtes, and also copper, lead, cobalt, and Jckd alts ’ 


SPhlN-C- 


wl,!ch crystallises in slender 

trlnfetn t!f • be 

.ith 15 b hydrochloric mtl ! d,iut0 sodlum hydroxide solution, 

hilrosmcoZ ; r s ! 8 “f T*^' 1 

U,« glacial a 1th. f , de “ m P osed hoiled with alcohol, 

— of 

f>*,,cazo-r.-hvdiotv\ Sta ru°, US chlonde llnJ hydrochloric 


latter cannot be 


acid 
4 -amino 
isolated on 
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account of the readiness with which it undergoes oxidation j Q( 
homologue of rubazonic acid, m. p. 238°. 0 a 

The same acid is formed, together with a stable product, Q q ^ 
by the action of oxidising agents on the reduction product of 4 . — 
5-hy d roxy- 3 -met hy 1 py razole. llltr ° 

4-m-Xyleneazo-5-hydroxy-3-methylpyrazole also reacts with nitric 
yielding 4-nitro-3-methylpyrazolone and m-xylenediazonium nitrate ^ ' 
Nitric acid reacts with ethyl phenylazoacetoacetate, yielding it 
^-nitrophenylazoacctoacetate. j ^ - 


Monosubetituted Triazens and Attempts to p ret , 
Triazen. Otto Dimrotii and Karl Pfister ( Ber ,, 

2757 — 2767). — By the reduction of phenylazoimide by .stan 
chloride in ethereal solution, phenyltriazen is obtained (Dimroth AbMr 
1907, i, 653). The reaction has been extended to substituted azid^ 
some few of which are more stable than phenyltriazen but th' 
majority are less stable, decomposing on formation into amine and 
nitrogen. Benzylazoimide is much less easily reduced than p l len 1 
azoimide, and the triazen decomposes immediately on formation. 

Attempts to reduce azoimide to triazen by a variety of methods were 
without success, but it is believed that triazen can exist for a short time 
in aqueous solution at - 10 °. 

The reductions were carried out at - 15° to —18° in drv ether 
moisture being carefully excluded ; the stannochlorido of the triazen 
crystallises from the mixture, and can be kept without decomposition 
for some hours in a freezing mixture. 

p- Tolylazoimide is au oil of characteristic anis-like odour, b. p. 8 (d 
10 mm. o-Bromophen>/lazo\viide is obtained pure on distillation in 
steam ; obromophenyllriazen is extremely unstable; m-bromphml 
azoimide has b. p. 99°/100 mm. ; m -bromophenyltriazen is extremely 
unstable, and explodes on gentle heating. 

p -Bro'inopkenyltriazen is more stable ; the cuprous compound, 
C fi H 6 BrN 3 Cu, 

forms yellow crystals, and explodes iu the flame. The free triazen 
separates in long, colourless platelets when freshly prepared, m, p. 
36 -5°, decomposing into nitrogen and bromoaniline; older samples 
undergo a change manifested by a visible movement in the crystals, 
and have m. p. 39°. Solution in ether and precipitation with light 
petroleum gives the more fusible modification. Generally, p-bromo- 
phenyltriazen is more stable than phenyltriazen ; when brought together 
with benzaldehyde in ethereal solution at - 15°, it decomposes. 

2:4: 6 -Tribromophenyltriazen could not be obtained from tribronso* 
phenylazoimide. 

Similarly, ^-m ethoxy phenylazoimide, which forms crystals, m. p. 36", 
does not give a triazen on reduction. 

Ethyl Tp-azoimidobenzoale is volatile in steam, and has b. p. 1 50°/10 mm., 
m. p. 1 8 °. Ethyl p- Inazcnobenzoic acid , C 6 H,,(C0. 2 Et)*N s H,, forms 
a relatively stable stan nochloride. The cuprous salt forms lustrous 
golden platelets, decomp. 130°, and can be kept for some months, ihe 
free triazen crystallises in lustrous granules or feathery needles, m. p- 
68 ° (decomp.). It conbines with phenyl cyanale to an azocarbami'k 
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('0 >' t * N^*N'TI*GO*N FiPh, which crystallises in colourless, 
lustrous* thin, six sided plates, rn. p. 1.15° (decomp.). It dissolves in 
sodium hydroxide with an intense yellow coloration, forming on 
i hlition of acetic acid the carboxylic acid, 

Uie "" C0 5 H-C li H 4 -N:N-NH-C0-SHPh, 

tallisingin colourless needles, m. p. 172°. 

' 'With formaldehyde, the triazen condenses to form a cnmnomuL 

C0 ! KfC 6 H 4 ‘N 2 , NH-CH 2 'iNH - N s , C 6 H 4 -C0 2 Et/ 
ileoomp- 48 ° *9 eth ?’ 1 metl >y leD edL-;)-aminobenzoate, m. p. 188". 

:jl yhcTi^ hi'cOVffiblc crystallises in pale yellow, lustrous plates, 
m p. 74'5°. The corresponding triazen is relatively stalile ; it 
dissolves in ether without the formation of gas, and cau ho kept in 
,, desiccator for a day. 

a- and /3-Xaphtliylazoimides did not yield triazens on red not, ion. 

E. F. A. 

Ionisation, Hydration, and Optical Rotation of White of Egg. 

Wolfgan'o Pauli ( Zeitsch . Cheat. Ind. KoUovie , 1910,7, 241 — 243). 

The author gives a brief summary of observations which indicate that 
reg-albnmin behaves as a weak amphoteric electrolyte. The properties 
of acid and alkaline solutions seem to show that the positive and 
nfoative albumin ions are combined with a very large number of 
molecules of water. The hydration which accompanies ionisation gives 
rise to considerable differences in the optical rotatory power anil the 
viscosity of egg-albumin solutions. The readiness with which albumin 
ions are formed by different acids is not simply determined by the 
relative strengths of the acids, although this appears to be the case 
fertile formation of negative) ions on addition of different muno-acid 
bases, 

The phenomenon of ionic hydration, which is so strongly developed 
in the case of albumin, is supposed to be analogous to that of 
gelatinisation. II, 51. I). 


General Protein Chemistry. II. Precipitation of Globulins 
at the Isoelectric Point. Petf.k Kona and Ij-oxor Miciuklis 
{Boehm. Zeitsch., 1910,28, 193— 19B. Compare this vol., i, G4G).— It 
was shown in a previous paper that the sedimentation rate of denatured 
albumin attains a maximum when the hydrogen ion concentration 
is that of the isoelectric point, and the same is now shown to be the 
case for solutions of ordinary (not denatured) serum-globulin, edestin, 
gliadin, and casein. On this behaviour is based a clear distinction 
between globulius and albumins; the former are 11 denaturable" 
pioteins, which, in the ordinary form, precipitate from solution at the 
isoelectric point, wheroas the albumins in the ordinary form are not 
piecipitated by acids, but when denatured also have their sedi mentation 
optimum at the isoelectric point. 

The isoelectric constants and relative acidity constants at 18^ are as 
, u . m gtabuli 0 , 0*36 x 1(T 5 , 2 '2 x 10 ;! ; casein from cow's 
’ in - X 10 * 5 ' 4xK,4 i g liadil h S'OxlO- 14 , 6-0x10 edestin, 
V- ’ as c ° m P ared with albumin 0-31 x I0~ ! , FfixlC 3 . 

>3 lum-globuhn from different animals gave the same values. G. S. 
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Composition of Nucleic Acid from Yeast, R ATIIJpi 
Kowalevsky (Zeitsch. physiol. Chem. } 1910, 69, 240 — -264. t '_ , 
I.OVCDC, Abstr., 1909, i, 54). — Nucleic acid has been prepared 
yeast by Altmann's (Arch, physiol 1899, 526) and by X ' : 1 1 ,i 0111 
method (Abstr., 1899, i, 467 ; 1900, i, 319), but the product obtain 11 ! 
by the latter method is shown to be very impure. The analysis o[ f 0 , 
specimens prepared according to Altmann gave as a mean X . 
and P = l()'02%. The low nitrogen value indicates that nitro"'eno - 
bases had been removed by add during the preparation. A speiitno ' 
prepared on a commercial scale gave N = 16T6% and P=8-65<','„ nnd thb 
was used for hydrolysis. 

When hydrolysed with nitric acid (lOc.c.of nitric acid, D 14, + iq c 
of water), the products obtained were guanine, 5 • 1 6% ; adenine, r'iir ■ 
with sulphuric [acid (1:2) (he products were guanine, adenii* 
cytosine, and uracil, but no thymine. The uracil is regards! as 
secondary product. The nitrogenous portion of the nucleic acid eon- 
sists of guanine, adenine, and cytosine. The non-nitrogenous portion 
contains a pentose and not a hexose. The product, C-H s 0, isolated by 
Boos (Abstr., 1909, i, 343) in the form of its phenylhydrnjone is benz- 
aldehyde, and was present as an impurity in the original pheny Ibenzvi- 
hydra 2 ine used. On the assumption that a molecule of pentose and one 
of phosphoric acid is present for each molecule of base, the formula 
C,-,H,,0 23 N 13 P s (C 5 H 5 ON 5 + 0 5 H 5 N 5 + C 4 H 5 ON 3 + 3Cyi,,.i ( + 
3H s P 0 4 = (J j ,,,H 4 .,O i3 N l3 l > s + 611,0) can be deduced. The amounts of 
bases and pentose actually isolated are less than those required by 
such a formula, with the exception of guanine. J. J. s. 


Guanylic Acid. Ivar Bang (Zeilsch. physiol. Chem., 1910, 69. 
167 — 168).— Polemical. The author defends his formula for guanylic 
acid, C 44 IT, ;i ,0 34 N sl) P 4 , against that proposed by Steudel and llrigl 


Ci«H 14 O s N 5 P. 


W. 1). H. 


Protamines. Alrreciit Kossel (Zeitsch. physiol. Chem,, 1910,69, 
138 — 142 ). — Crenilabrine is a new protamine separated from the testes 
of Crenilabrus pavo . It yields arginine nitrogen, 42‘3%; lysme nitro- 
gen, 11% and monoamine -nitrogen, 25*1%. Ammonia, tryptophan, ami 
histidine are absent from its cleavage products. It gives Alitlon’s 
reaction, so tyrosine is probably present. It is therefore not so simple 
as sal mine. 

Maleniik has prepared sturine from the Caspian sturgeon ; the 
material appears to have suffered in transport, and Malemik has 
somewhat modified the author’s method ; he, moreover, found adeuiue 
among the cleavage products, which was not the case with sturine nnuw 
from German sturgeons. W- D. H 

Lipoids. XIV. Leucopoliin. Sigmund Frankel and Height 
Elias (/Jio<-hem. Zeitsch ., 1910, 28, 320- 329 ).— From the auW 
extract of human brain, a new phosphatide named Immi/xilmu 
separated. It is crystalline, and of constant composition, the forum .mi 
its cadmium compound beiDg C 374 IJ 720 O 74 N 10 P 2 CI 4 Od. It is a ‘ 
amino-diphosphatide, or a penta-amino-monophosphatide. It contains no 
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, h\l iR’Oup, and yields no base of the choline group. It contains a 
U bohyd^Ie acid, nucleus. It occurs in about equal quantities in 
Site and grey matter, hence its name. W. D. H. 

Invertase. Hans von Euler, E. Lindberg, and K. Me lander 
,y •( <c j t ' physiol. Chem ., 1910, 69, 152 — 166). — A certain quantity of 
v st ahvavs yields the same amount of invertase whether the dried 
,U terial is’ extracted with water, or autolysis is allowed to occur. The 
Reparation of invertase obtained in autolysis contained N 036%, 
^ and ash 2*07%. It is the most active preparation so far 
btained. If 0‘05 gram is dissolved in 5 c.c. of O SA-sodium di- 
Ivdrof’ea phosphate, and 20 c.c. of 20 % sucrose solution are added, 
fitition 0 " is reached at room temperature ( 20 °) in fourteen miuutes. 

' \V. D. H. 

Enzymes of Diastase. L. M. Ljat-in (/. Muss. Phys. Chem. Soc., 
],,I 0 42 , 624—633). — The enzymes in various kiuds of malt were 
obtained by precipitation with ammonium sulphate, and the activity 
of the various preparations in the breaking clown of starch was 
determined at follows : 10 c.c. of a 10 % emulsion of starch wore placed 
in a test-tube, the latter immersed in boiling water for half a minute 
mid shaken. After cooling to20 : , a given quantity (0’1, 0 2 . . . c.c.) 
of the diastase preparation was added, the tube well shaken, and left for 
half an hour at 20 °; 1/2 c.c. of magenta is now added, and the tube 
inverted. The starch in the tubes in which the magenta is spread 
evenly through the [solution has been completely broken up. The 
diastase precipitated with ammonium sulphate is always more active 
than that precipitated with alcohol, and the diastase from air-dried 
malt, green malt, and the light-coloured malts employed in the 
manufacture of light beer are the most active, whilst that from dark 
malt dried at a high temperature is least active. 

The fermenting, coagulating, and proteolytic enzymes as well as the 
oxydases in the diastase obtained from those and other substances are 
all of the same order of activity according to the source from which 
they are prepared. Z. K. 

The Deviation of Ferment Action from the Unimolecular 
Law, with Especial Reference to the Esterases. Geoisge Pieuce 
{J. diner. Chem. Hoc., 1910, 32 , 1517 — 1532). — The rate of hydrolysis 
ol ethyl butyrate under the influence of lipase lias been measured at 
3! J lor different concentrations of the ester and the enzyme. In 
mine experiments the progress of the reaction was found to be in 
satisfactory agreement with tho equation for a unimolecular change, 
but this is not generally the case, and the actual course in a particular 
experiment appears to be determined by the relative concentrations of 
ester arid enzyme. Another factor which is of importance is the acid 
produced by the hydrolysis, for this apparently diminishes the activity 
of the enzyme. 

In solutions which contain the same amount of ester and acid, the 
time required for the hydrolysis of a given quantity of ethyl butyrate 
is inversely proportional to the concentration of the enzyme. For 
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given enzyme and acid, concentrations, the time required f or y 
decomposition df the same amount of ester is independent of 
ester concentration, provided that this exceeds a certain Iiu,iti r , 
value. It thus appears that the activity of the enzyme is independent 
of the ester concentrations where this is varied between considerable 
limits. 

To account for the observations, it is supposed that the enzyme com 
bines with the ester to form an intermediate compound, the amount 
of which is proportional to the concentrations of the free enzyme and 
the ester. This compound then undergoes hydrolysis in accordance 
with the mass action law. • 

It is shown that the observed facts are consistent with tlii. 
hypothesis, a,nd that the action is similar to that which probably 
takes place in the inversion of sucrose under the influence of inverta^e 

H, M. i), ' 

Benzophoephide. Percy N. Evans and Jennie Tilt (,.{ //!en 
Chem. I Old, 44, 361 — 365). — .Evans and Yandeikleed (Ab.d-i 
1902, i, 273) have described dicliloroacetyl phosphide, 

chcvco-ph 2 , 

and an account is now given of the preparation and properties of 
benzoyl phosphide, Cgllj’CO'PH.,. In view of the .analogy of these 
compounds to the amides, it is suggested that they would preferably be 
termed “ dichloroacetophosphide ” and “benzophosphide.” 

lUnzophosphide, prepared by treating benzoyl chloride for six weeks 
with a current of dry phosphine, generated by the action of phosphorus 
on alcoholic potassium hydroxide, forme a slightly yellow, or some- 
times white, powder. It does not give a definite m. p,, but begins to 
decompose at about 125°. When heated in a current of dry nitrogen, 
it gradually decomposes above .75° with evolution of phosphine. It is 
slowly attacked by water or moist air. E. G, 

Action of Arsenic Acid on Gallic Acid. Peo F. Iljin (J, pr, 
Cham., 1910, [ii], 8^, 451 -462).— Walden, (Abstr., 1699, i, 212) 
supports Schiff’s statement that digallic acid is one of the products of 
the reaction between gallic and arsenic acids in 95% alcoholic solution. 
The author has repeated Walden’s experiment, but cannot obtain 
digallic acid, the product free front arsenic being separable by ethyl 
acetate and petroleum into two fractions, neither of which exhibits the 
properties of digallic acid.; one fraction consists ot gallic acid, the 
other (the smaller) of ethyl gallate. 

With regard to the organic arsenic compounds formed in the 
preceding reaction, the author’s results differ from those of bigicelh 
(Abstr., 1909, i, 801). The arsenical substance obtained by the 
author in the preceding experiment can be separated, in aqueous 
ethereal solution, into two fractions by the addition of sodium 
chloride, one of which does, and the other does not, yield a precipitate 
with a solution of gelatin. The former is still under investigation, 
the latter is obtained, after purification, in long needles o 116 
composition (C 9 B 5 0 5 ) 3 As0. 
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Solutions, 1. Belations between Density and Refractive 
Index in Binary Mixtures, F. Schwers (Bull. Soc. chim., 1910, 
ijv], 7, 87 3 — 882). Pulfrich’s formula, (D - D,)/D = a (W- xV v )/iV, ex- 
meiiug the relationship between change of volnmo and change in 
refractive index trom the calculated values for any binary mixture of 
liquids, does not admit of an absolute comparison between the two 
changes, since in devising the formula Pnlfrich introduced the density 
value 111 arriving at the refractive index contraction, rV„. The author 
suggests instead the relation: C»=AC t , where C„ = 100(» -»,)/», 
n ‘being the observed refractive index of the mixture and n„ the 
calculated value, and C „ — 100(f) — lK : )iK D being the observed. specific 
gravity and D, the calculated value. The value of A has been deter- 
mined for mixtures of water with alcohol, acids, aldehydes, ketones, 
glycols, hydroxy-acids, esters, ethers, amines, cyclic compounds, etc., 
and from the results obtained the following conclusions are drawn. 
The value of A for a mixture of two given liquids is independent of 
(1) the concentration of either constituent, (2) the wave-length of the 
light used, and (3) to a certain extent of the temperature of observ- 
ation. It is specific for each mixture, and its magnitude is dependent 
on the molecular volume and structure of each constituent. 

These observations lend no; support to the “hydrate” theory of 
solution, since if “hydrates ” were formed it is inconceivable that A 
would be independent of the concentration of each constituent in a 
given binary mixture. 

When a substance undergoes change in volume (by compression, 
polymerisation, or fusion), the change in refractive index exhibits a 
relation to the change in volume, which is peculiar to each substance 
and depends on its constitution. T. A. H, 

Fluorescence and Band Spectra of Oxygen. Walter 
Uteibing (Ann. Physik. 1910, [iv], 33, 553 — 584). — It has been found 
that oxygen exhibits three banded emission spectra, one of which lies 
in the region extending from the red to the greenisli-yellow rays, 
whilst the others are in the ultra-violet. Detailed observations 
relating to the three spectra are recorded, The first ultra-violet 
spectrum, which has usually been attributed to water-vapour by 
previous observers, is shown to be characteristic of oxygen. Tire 
bands of this spectrum, in the neighbourhood of 185/r/a, were 
repeatedly obtained under conditions which seemed .to ensure the 
absence of water vapour. These conditions were such that the 
Strongest hydrogen lines are not visible, and the author concludes 
that the first ultra-violet spectrum exhibited by tubes containing 
oxygen cannot be duo to water vapour. 

Ihe experimental data are discussed from the point of view of Stark’s 
electron theory. t HMD 

VOL. xcvm. ii, 



ii. 9H 


ABSTRACTS OF CHEMICAL PAPERS. 


Dispersion of Light by Potassium Vapour. P. y 1 ; FV 
( Proc . Roy. Soc., 1910, 84, A, 209 — 225),— In continuation of p res ; U 
experiments (compare Abstr., 1909, ii, 783; this vol., ii, 87 ) 0D 
dispersion produced by potassium vapour, quantitative measure^ ,* 
have now been'made for different wave-lengths. The observed d er - 
tions extend over the whole of the visible spectrum and for a consid 1 
able distance in the ultra-violet, Strong absorption takes place at tj|' 
lines of the principal series, and anomalous dispersion is f 0U!J j 1 
the neighbourhood of these lines. This phenomenon lias been 
investigated for seven of the pairs forming the principal series line 
As the pairs in this series get closer together with diminishing wave 
length, the dispersion effects can only be seen outside the lines forming 
a pair, and a lack of symmetry in the dispersion curves is found which 
corresponds with the different intensities of the lines form;,,.. ^ 
pair. The quantitative data are discussed in reference to SelluTeier’s 
theory. 

In regard to the natural periods which correspond with the scries 
lines, it is suggested that these are not due to the atom itself, but to 
differentiated forms of the atom exhibiting real differences in physical 
properties. H. M. D. 

Series Spectrum of Mercury. S. R. Milner (Phil. Mag., 1910 
[vi], 20, 636—642). — It has been found that the photographic records 
of the spectrum of the mercury arc in a vacuum show no trace of tie 
continuous back ground even when the time of exposure is more than 
fifty times as long as the normal exposure suitable for registration in 
the case of the mercury arc in air. These records show a large 
number of lines which have not been observed previously. 

The wave-lengths of the lines of the principal series down to in= 15 
in Rydberg’s formula, and of tbe diffuse and sharp series down to 
to =16 and nt = 14 respectively, have been measured. The data are 
utilised to show the accuracy of Rydberg's empirical law, according to 
which tbe difference of the frequency of the convergence limit of the 
principal series and that of tbe common limit of the sharp and diffuse 
series is equal to the frequency of the first line of the sharp series, 

The agreement is such as to indicate the absolute accuracy of 
this law. H. M. D, 


Influence of Pressure on the Absorption of Ultra-red Radia- 
tion by Gases, Eva von Baiir [Ann. Physik, 1910, [iv], 33, 
585 — 597), — In continuation of previous measurements (Abstr, , 1909, 
ii, 630) of the dependence of tbe ultra-red absorption on tbe pressure, 
experiments have been made with sulphur dioxide, hydrogen chloride, 
nitrogen peroxide, ozone, benzene, and methyl alcohol. As in the cafe 
of the gases examined previously, the absorption of the first four 
substances increases as the total pressure on the gas is raised, and 
tends towards a constant maximum value. For benzene and methy 
alcohol, on the other hand, the absorption is independent of t e 
pressure between 5 and 760 mm. The collected data indicate that, in 
general, the pressure at which maximum absorption 
diminishes as the size of the molecules of the gas increases. 


reached 
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Experiments with nitrous oxide show that a change of pressure, not 
culy influences the .quantity of the absorbed radiation, but also brings 
about a change in the character of the absorbed rays. This variation 
in the nature of the absorbed radiation is inconsiderable, except at 
lower pressures. H. M. D. 

A New Radiant Emission from the Spark. Robert W. Woob 
( l'h il. Mag., 1910, [vi], 20, 707 712). — When a condenser spark 
passes between aluminium electrodes screened by a metal strip, 
although nothing is visible to the eye, a photograph, taken with a 
quartz lees shows that the air round the spark is glowing with ultra- 
violet light for a very short distance. This was shown not to be due 
to fluorescence of the air caused by the absorption of Schumann waves, 
jr to scattering of the light of the spark by air or dust. The li°ht 
given out by the emission is embraced between the wave-lengths 
°f 309 to 310, and its spectrum consists of two broad bands, one very 
strong, the other weaker, identical with the “ water bands ” of the 
Mijliydrogen flame. In addition are three lines at 3576, 3537, and 
5369, identical with those attributed by Eder and Vulcnta to nitrogen 
,n the spectrogram of the spark between wet carbon poles, No differ- 
jnce was observed whether the spark took place in dry or moist air 
nit in oxygen there was practically no emission, whilst in nitrogen it 
was much brighter and extended a greater distance. No substance 
iss been found transparent to the emission itself. A jet of oxygen 
tilled (ho emission, but in a jet of nitrogen the emission shot out much 
■urther anti was of greater intensity. The emission appears to he shot 
rat with very high velocity, for it is not affected by air currents. The 
new emission appears of great importance in connexion with the 
origin of the so-called “ water-bands,” and it is possible it may be 
Identical with the “ Entladungsstrahlen.” ]? g 


Rotatory Power of Tartaric and Malic Acids in Presence 
tf Ammonium Molybdate and Sodium Phosphate. G. Madeira 
[Atti R. Aixtuh Lined, 19 111, [v], 19, ii, 130-138).-, Seeking an explana- 
tion of the phenomena observed in connexion with the precipitation of 
imtnonium phosphomolybdate in the presence of organic acids (this 
“> 804), the author has repeated and extended the work of 
jeraez (Abstr., 1889, 859, 1147), more especially in order to obtain 
Mirations as to whether the phosphate radicle enters into the organic 
lomplex He confirms the results of Gernez as regards the rotatory 
wwer of tartaric acid in the presence of ammonium molybdate. Rise 
temperature affects the rotatory power differently at different con- 
ks 10 ! 0n 'i- the concentrations at which a decrease is observed are 
M h™ J , ? P rec, P itati ™ of phosphomolybdate ran be effected, 

nv muJt °| Si> ’? te <io8S “ ot a ® ect tbe rotatory power of tartaric acid to 
odium 6d eite “ t ’ ltS lnfluenee bein g '» fact no greater than that of 
Chl0rideS ' The aetion of 60dlum phosphate and 
lone s „ ", “'. ol ^ bdate together is similar to that of the latter substance 
ovo3vp nniAv, 1 18 P r °bable that the complex substances in solution 
ulic , 6 acld , and the “oljbdate. The results obtained with 
weie similar. The author liuds reason to doubt the stale* 

02 — 2 



ii. 916 


ABSTRACTS OF CHEMICAL PAPERS. 


ments of previous workers as to the composition of the eomp] e! 
compounds present in these solutions. It. V, g 

Action of Quinones and their Sulphonic Derivatives on 
Photographic Images from Silver SaltB. Auguste Losni; BE 
Louis LuMifcaE and Ai.piionse Seyewetz (Gompt. rend., 1910, igp 
616 — 618). — p-Benzoquinone and its sulphonic derivative ac t as 
“ reducing ” agents in acid solution towards the negative photographic 
image. A solution containing 2% of p-benzoquinone and‘O-5 0 ' of 
sulphuric acid is recommended for use in- photography. This bleaches 
the opaque portions of the image more rapidly than the half tones. 
The reaction is explained by the equation : 

C 6 H 4 0 2 + II 2 S0 4 + 2 Ag = C„H ( (OH) 2 + Ag 2 S0 4 . 

In the presence of an alkali chloride or bromide, however, p-beruo- 
quinone produces strong intensification. The effect is less marked in 
the case of the sulphonic derivative. The solution recommended 
contains 0'5% of p-benzoquinone and 2-6% of potassium bromide, '['he 
reaction is represented as: 2C 6 H t 0 2 + 2KBr + 2Ag + H s O = 0 c H 4 (0K)j+ 
C e H,(OH) 2 + Ag 2 OBr s . W, 0. W. 


Temperature-coefflcient of the Bleaching of Colouring 
Matters in the Visible Spectrum. B. Schwezoff (Zeitsch, riwio. 
chem., 1910, 9, 65— 70).— The influence of temperature on the rate o[ 
bleaching of cyanine, piuaebrom, pinaverdol, and pinacyanol when 
exposed to light of known wave-length has been investigated, fora 
rise of 10° the increase in the rate of bleaching was found to vary 
from I -036 to 1'0S4, These temperature-coefficients are the smallest 
which have yet been observed in connexion with photochemical 
changes. ^ 

Acceleration of the Bleaching of Colouring Matters by 
Aromatic Compounds. Gottfried KCmmell (Zeilsch. PkleehuL, 
1910, 9, 54 — 60). — The increased sensitiveness of colouring matters 
towards light in presence of certain aromatic compounds has been 
measured by means of Vogel’s actinometer, using specially prepared 
chromate paper as a comparison standard. Observations were mate 
on cyanine, methylene-blue, and erythrosin, the substances added 
being anethole, eugenol, isoeugenol, safrole, fsosafrole, per open y Ip b eno , 
and vinylanisole, To obtain comparable results, these were added m 
such quantity that the molar concentration of the scnsitiser m 
the exposed collodion or gelatin film was in all cases twenty-five time 
as large as that of the colouring matter. From the tabulated iesn 
it is found that safrole and isosafrole lower the light sensitneners o 
all three colouring matters. The other five substances acce era 
in general the rate of bleaching, and the sensitising influence ot 
members of the group increases as the molecular weight ^® cr ® se '", ■ 

Experiments are described in support of the view that the eac 
is due to an oxidation process, and that the active substances acre ^ 
the bleaching by acting as. oxygen carriers. 
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The Probability Variations in the Distribution of a- Particles. 
fctsT Rutherford and Hans Geiger [with a note by H. Bateman] 
(Phil. M«g-t 1919, [vi], 20, 698 — 707). — The object of the experi- 
melds was to see whether the rate of emission of a-partieles was 
governed by the laws of probability, or whether the expulsion of one 
".particle might not precipitate the disintegration of a neighbouring 
atom. The scintillations from the a-particles of a polonium source 
were observed by eye, and recorded on a chronograph tape by closing 
aa electric circuit by hand at the instant of each scintillation. Two 
thousand scintillations a day were counted for five days, and the 
chronograph records examined. The differences between the number 
of scintillations observed, iu successive one-eighth, one-quarter, and one 
minute intervals respectively, and t he true average number (total number 
divided by total number of intervals) were compared with the expression 
deduced by Bateman from the theory of probability. If x be the true 
avt rage number of particles observed in any interval, the probability 

that n a-particles are observed in the same interval is A e x . The agree- 

n\ 

merit between theory and experiment was found to be practically 
perfect, especially for the one-eighth minute intervals, and there is no 
evidence of greater variations than would be expected from a random 

distribution. F. S. 

Rate of Emission of a-Particles from Uranium and jts 

Products. J. N. Brown ( Proc . Roy. Soc., 1910, A, 84, 151 — 154). 

The number of a-particles emitted from pitchblende films of known 
weight per unit area has been determined by the scintillations pro- 
duced in zinc sulphide. For thin enough films the number was 
proportional to the thickness, so that the total number emitted per 
gram per second could be calculated. The percentage of uranium in 
the pitchblende was determined. Per gram of uranium in the pitch- 
blende the number emitted per second was 7'36 x 10*, in fair agree- 
ment with the number, 9'25 x 10 4 , calculated from Rutherford’s value 
for radium. ji\ g_ 

The Number of a-Particles Emitted by Uranium and 
Thorium and by Uranium Minerals. Hans Geiger and Ernest 

Ecthekeord (Phil. May., 1910, [vi], 20, 691— 698) The number of 

a-particles emitted per second from one gram of uranium, calculated 
from the number emitted by radium and the ratio between uranium 
and radium in minerals, is 11,600, if each uranium atom emits one 
n- put: do. On Boltwood’s view (Abstr., 1908, ii, 454) that two 
a-particles per atom are emitted by uranium, and one from eacb of tbe 
subsequent a-ray products, the calculated number of a-particles emitted 
per second from an old mineral containing 1 gram of uranium is 96,700. 
he number has been experimentally determined by counting the 
scintillations produced on a zinc sulphide screen from very thin films 
u material. The scintillations from uranium are much fainter and 
more difficult to count than from tbe uranium minerals and from 
oriurn, Films of pure uranoso-urauic oxide, selected Joachimsthal 
urainmte, and thorium oxide, five weeks old, from thorite, prepared by 
o wood, were employed, The number of a-particles per second per 
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gram of uranium or thorium were for these three preparation. 
23,700, 96,000, and 27,000 respectively. These represent the m ean 
values, corrected for defects of the screen, escape of emanation f toni 
the nraninite, and decay of radio-thorium in the thorium oxide. These 
experiments confirm the view that uranium alone gives two a-particle* 
all its products giving only one per atom disintegrating. The a» ree ! 
rnent between the calculated and experimental numbers is closer than 
could be expected. It was observed that the scintillations from 
ionium were as bright as, if not brighter thau, those from uranium 
showing that the range of the a-particle from the latter is not greater 
than that of ionium (2-8 cm. of air), which is the lowest hitherto 
measured. A preliminary measurement of the range of the uranium 
a-particle gave 2 ‘7 cm. p, g 

The Scattering of Homogeneous /3-Rays and the Number 
of Electrons in an Atom. J, Arnold Crowtheu [Proc. Roy. Hoc. 
1910, A, 84, 226— 247).— The fact that /3-rays are scattered in j 
thickness of material far too small to effect the velocity of the rays 
renders experiments on scattering more simple theoretically thru those 
on absorption. The results are interpreted of the theory of J. J, 
Thomson (Camb. Phil. Hoc. Proc., 1910, 15, v), which is borne out in 
all points, Homogeneous /3-rays from a radium source, produced in 
the manner previously described (compare this Vol,, ii, 672), ere 
scattered by screens of var ious materials and thickness, and, by means 
of stops of various sizes, the scattered rays are confined to a known 
angle, and pass into an ionisation chamber so shaped that the paths 
of all rays through it at e similar. The following results deduced from 
the theory wore experimentally established : (1) for rays of given 
velocity and coue of given angle the intensity of the radiation. /, 
varies with the thickness, t, of material traversed according 
to the formula; 7// 0 = 1 - e '■ ', where k is a constant; (2) . />/ N 'f„= 
constant, where t„ is the thickness necessary to cut down to ore half 
the radiation through a stop of angle i /> ; (3) me 2 / v /<„= constant, 
where me 5 , twice the kinetic energy of the rays, is obtained from the 
magnetic deflexion. In addition, the results lend themselves to a 
calculation of the number of elections in an atom, which is found to 
be three times the atomic weight for all atoms examined on the 
assumption that the positive electricity within the atom is not in an 
electronic condition, but uniformly distributed. An important experi- 
ment showed that homogeneous /3-rays, when passed through on.y 
O-Oul cm. of platiniim, are completely scattered, and are then absorbed 
by aluminium exponentially, whereas the absorption in aluminium 
atone is quite different, the curve having two inflexions in opposite 
directions, making the middle part nearly linear, as Wil-on foun ■ 
The view is taken that completely scattered homogeneous ^-radiation 
is exponentially absorbed. 

Influence of the Temperature on the Change of Radioactive 
Substances. II. Heinrich W. Schmidt and Pacd ^ 

( Physikal. Zeitsck, 1910, 11, 793-800. Compare Abstr., 1909, , VJ 
— The changes in /?- rays from a quartz tube containing radium uring 
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ami after heating in a platinum-foil furnace at 1200° to 1300° have 
been exhaustively examined, and, amid much irregular variation, 
certain generalities have transpired. The y-rays throughout in all 
the experiments show absolutely no definite change iu intensity, while 
the /3-rays, on heating the tube, suddenly increase to a maximum, 
remain constant during the heating (usually one-half to one hour), 
then, on cooling, very rapidly and steadily decrease to the value before 
heating, then increase in three hours to the value during heating, and 
tiualljC after many days, return to the value before heating. These 
results are attributed to (1) the gasification of the products radiurn- 
iit .B, and -G by the heating, whereby the absorption of /3-rays, which 
takes place in the radium itself when these products are formed within 
it no longer occurs ; (2) the sudden adsorption into the mass of the 
radium again of these products on cooling ; (3) the formation in three 
hours of a new set of products on the walls of the tube and not within 
the radium, due to the complete expulsion of emanation from the 
radium during heating ; (4) the decay of this emanation with the four- 
ty half-period, and the re-growth of fresh emanation and products 
within the radium as initially. All the quartz tubes after repeated 
heatings became porous, and allowed emanation to escape, but some 
tubes lasted far better than others. The /3-rays of uranium- A were 
also examined similarly to those of radium, but apart from initial 
changes, due to the heat altering the distribution of the substance, no 
definite changes occurred. The conclusion is arrived at that none of 
the experiments prove any direct influence of temperature on the rate 
of transformation of a radioactive substance. F. S. 

The Consequences of the Corpuscular Hypothesis of the 
y-and A'- Rays, and the Range of /3-Rays. William H. Bragg (Phil. 
Mag., 1910, [vi], 20, 385 — 417). — The paper reviews exhaustively the 
present state of knowledge of the ionisation, penetration, reflexion, 
scattering, transformation, etc., of cathode-, AT-, a-, (3-, and y-rays from 
the point of view of the “ corpuscular ” or “ entity ” hypothesis, which 
recognises that each type of radiation consists of individual entities, to 
be followed, each by itself, from its origin through all its changes of 
direction and sometimes changes of form (conversion of cathode- into 
A-rays, of y- into /3-rays) until its gradually diminishing energy 
becomes too small to be detected. A method is described of deter- 
mining the average range of /3-rays in various substances, defined as 
the average weight of substance crossed by the /3-ray, when its zig-zag 
path is straightened out, before it disappears. It is deduced 
theoretically that the relative ionisations inside similar vessels of 
different materials, thick enough in the walls to prevent /3-rays pene- 
tiating them, exposed to a constant stream of y-rays, gives the relative 
average ranges of the /3-rays in the metals. Results so obtained by 
. L. Porter show the greatest range in lead and the least in card, 
e greater apparent absorption in lead than iu other substances is 
ue to the more zig-zag character of the path of the /3-ray iu lead, the 
o a length of path (in weight units) being actually the greatest in 
ea . Ibe view is strongly upheld that y- and X-rays do not ionise 
gases directly at all, but only through first being transformed into 
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ft- or cathode-radiation. The chief evidence against the corpuscular 
theory is from the work of Barkla on polarisation of X-rays, 
however, is considered a much more simple phenomenon than the 
polarisation of light, and one not necessarily calling for a wave- rHol j 0ll 
explanation. The attempt is made to explain the homogeneous 
secondary X-radiation of Barkla by a double transformation, A 
primary X-rays into cathode-rays, and, secondly, the reconversion of the 
latter into “ secondary u X-rays, the existence of a critical speed bein^ 
assumed, which it is necessary for a cathode-ray falling on an atom to 
possess in order to produce an X-ray. * p g 


Typical Cases of Ionisation by X-Rays. Chakles G. Barkla 
(Phil. Mag., 1910, [vi], 20, 370 — 379). — The relative ionisations i u 
air, carbon dioxide, and ethyl bromide produced by the homogeneous 
secondary X-rays from twelve elements with atomic weights ]ym„ 
between iron and antimony have been studied. The iron radiation 
was seventy times more easily absorbed than that from antimony and 
throughout tho whole range of penetrating power the ionisation iu 
carbon dioxide was proportional to that in air, being about 1*4 times 
greater. 

Similar results hold for other gases less dense than carbon dioxide, 
For ethyl bromide and air the proportionality held for radiations not 
more penetrating than the bromine radiation. For more penetrating 
secondary X-rays the relativo ionisation of ethyl bromide rises suddenly 
to over three times its previous value, and then more slowly with 
increasing penetrating power to between live and six times. These 
results are similar to those previously found for the absorption of the 
radiations. Similar variations occur in the ionisations iu vapours 
of methyl iodide, stannous chloride, and selenium chloride at 
the particular penetrating power characteristic of iodine, tin, and 
selenium, while carbon, hydrogen, and chlorine give no characteristic 
secondary X-radiation. No anomalous cases of X-ray ionisation have 
been observed. The penetrating power of the characteristic secondary 
X-radiation emitted by the constituent elements of the gas determine 
the way in which the ionisation depends on the penetrating power of 
the ionising radiation. F- & 


The Accumulation of Helium in G-eological Time. IV. K chert 
J. Strutt ( Proc . Hoy. Hoc , 1910, A, 84, 194 — 196. Compare this vol., 
ii, 175). — Several examples of Archean rocks show a higher ratio of 
helium to radioactive matter than thorianite. The minimum age 
indicated by the helium ratio for sphenes from Archean rocks is about 
700 million years. A sphene from the recent volcanic rocks of the 
Laacher Sea showed a helium ratio at least two thousand times les*. 
An explanation for the anomalous case of beryl which contains helium 
out of all proportion to its radioactive content, due to .Bolt wood, n 
that in the crysiallisation of the boryl one of the longer-lived P l ‘ 0v uc |. s 
of disintegration, as radium, ionium, etc., has separated also, of w ^ 
after a few thousands of years nothing would be recognisable bu ^ 16 
helium to which it had given rise. 
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The Absorption of Radium Emanation by Cocoanut 
Charcoal. John Satterley (Phil. Mag., 1910, (Vi], 20, 778-788). 
_The first point tested was whether the same fraction of radium, 
emanation, whatever the amount may be, is absorbed by charcoal when 
the exp® 11 12311 ^ conditions are the same. For solutions of strengths 
3 x 10' 9 6 x 10 0 gram of radium, but not for stronger solutions, 

proportionality between the emanation retained and the amount of 
radium present held good, justifying the method previously employed 
(Abstr., 1908, ii, 918). With a steady source of emanation the fraction 
absorbed decreases with the length of the experiment, as though the 
charcoal became saturated. The humidity of the air stream made no 
difference. A constant air stream was sent through two charcoal tubes 
in series. The ratio of the amount of emanation absorbed in the 
second to that in the first rose with the time of experiment. With 
tubes 8 sq. cm. in cross section containing 30 cm. length of coarsely 
powdered cocoanut charcoal, and an air stream 0*5 litre per minute 
continued twenty-one hours, 62 per cent, of the total emanation is 
absorbed. For air streams 0T1, 0-25, and 0'80 litre per minute, the 
fractions absorbed were respectively 0*86, 0*73, and 0*23. F. S, 

The Relation between Uranium and Radium. V. 
Vbkderick Soddy (Phil. Mag., 1910, [vi], 20, 340—342). — The rate of 
growth of radium in the three uranium solutions, which previously 
had proceeded according to the square of the time (compare this vol., 
ii, 10), lias since not been maintained, and it has been found that the 
constant of the electroscope employed has changed, the instrument 
now being about 10% more sensitive than at first. Previous 
estimates of the period of the parent of radium (ionium) are therefore 
in error, the data still only affording the means of calculating the 
minimum period of the long-lived intermediate substance, assuming 
there is but one, and not as proving t he production of radium from the 
uranium. The minimum period from present results is 35,000 years, 
and the true period may be much greater. A method of obtaining an 
upper limit for the period from a study of the intensely active ionium 
preparations separated from thirty tons of pitchblende by the Austrian 
Government is given. jo g ( 

The Rays and Products of Uranium-X. II. Frederick 
' DD } (7 hil. Mag., 1910, [vi], 20, 342 — 345). — The preparations of 
uianium-X previously described (this vol., ii, 10) have nosv been under 
o :>enation for periods of a year to eighteen months, and in none has 

eie jeeu any increase of the initial a-radiation present, which is 
ascribed to an impurity present from the start in the uranium. This 
is in agreement with the revised estimate for the minimum period of 
ouiiim (compare preceding abstract), for if this is greater than 35.000 
0 detection of tbe ionium produced from the uraniuin-X by 
•ronti °l t ara ^ s w °uld 2 °t be possible with the arrangements 
p 0SS ' J- 00 proportion of /3-rays in the radiation of uranium 
tesfs* f n ° aD f Pparent va ^ ue Up above 8640 is given as 1 /750th. 
o see wnether actinium is produced from the uranium-X pre- 
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parations have so far given negative results. Actinium is presents 
the preparations, but it is ascribed to initial impurities in the uraui^ 

F. iT 

The Ratio between Uranium and Radium in Mineral 
Frederick Soddy and Rutu "Pirret (Phil. Mag ., 1910, [ v n ja 
345 — 349). — Determinations are given of the ratio of radium toura n j u ' 
in autunite and thorianite {compare Mile. Gleditsch, Abstr, 
ii, 714). The ratio for thorianite was found Jo be only - 
higher than for Joachimsthal pitchblende, while for autunite / 1 
Portuguese origin) it was very low, being only 44-5% of that of pitch 
blende. The natural explanation is that autunite is of such recent 
formation that the uranium-radium series is not yet in equilibrium 
The specific a-activities of the oxides of uranium separated fra 
autunite, pitchblende, and thorianite were practically the same wtiH 
excludes the possible explanation that the variations in the uranium 
radium ratio are due to two successive slow a-changes in uranium 
itself. Jh S 

Selective Photo electric Effect of Potassium Mercury Alloys 
Robert Pom. and P. Pringsiieim (1 hr. Deut. physikal. Ges., 1910 12 
697 — 710. Compare this vol., ii, 379 — 472). — The photo-electric 
sensitiveness of potassium amalgams of varying composition has been 
investigated. Amalgams containing 2’5 to 17'3 atoms % of 
potassium do not exhibit the selective effect at A = 436 pp which is 
characteristic of potassium. This selective action is, indeed, no longer 
found in the case of either liquid or solid alloys containing as little as 
21 atoms % of mercury. 

For alloys containing from 17 to 70 atoms % of potassium 
a selective effect has been found in the neighbourhood of A = 386 
and for alloys which contain from 5 to 10 atoms % of potassium 
it is probable that there is a further characteristic photo-electric effect 
at about \ = 313 pp. The selective effect at X 386 pp is supposed to bo 
due, at any rate in the case of the solid alloy, to the compound KKg, 

H. M. D. 


The Ionisation Produced by the Splashing of Mercury. 
J. J. Lonsdale (Phil. Mag., 1910, [vi], 20, 464 — 474).— The ions 
produced by splashing have been usually examined for volatile liquids, 
and have been found to move with very small velocity. Hence mercury 
was tried to see if this was due to condensation of vapour on the ions, 
The results were found to be independent of electrification of the 
mercury and of its purity, hut depended on the nature of the splash- 
plate. With iron the positive ions were in great excess. Cleaning the 
plate did not much affect the positive ionisation, but reduced the neg*r 
tive. Platinum gave smaller positive and negligible negative, mercuiy 
negligible positive but larger negative, ionisation. The minimum 
mobility of the ions with iron splash-plate was 0'013 (cm. per volt-cm.) 
for the positive and 0'004 for the negative. But in the former case 
the saturation curve showed a second maximum, due either to 10 ns 0 
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smaller m°bility or to neutral doublets broken up by the action 
pf the field* The latter explanation was favoured by further 
experiments, negative ions in some cases being initially absent, but 
produced in the gas by the application of a field. The negative ions 
appear to arise altogether from the breaking up of the doublets. By 
varying the height of fall of the mercury, it was found that no slow 
positive ions and no negative (therefore no doublets) are produced 
when the height is below 21*5 cm. The saturation curves, when, 
heated aluminium phosphate or lime was use’d as the source of the 
ionisation, showed similar peculiarities for the positive ions. F. S. 

Specific Change of the Ions Emitted by Hot Substances. II. 
Ow es W. Richardson aDd E. R. Hulbikt (Phil. May., 1910, [vi], 20, 

559 . Compare Abstr., 1908, ii, 1009). — The ratio of the charge 

to the mass for the positive ions emitted by heated metals has been 
determined for platinum, palladium, gold, silver, copper, nickel, iron, 
oMuium, tantalum, tungsten, brass, “nichrome,” and steel. From 
this the mass of the ion in terms of the hydrogen atom as unity is 
deduced, on the assumption that unit charge is carried. A correction 
reducing the values to 0'62 of the experimental is made, because the 
value for the negative ion from platinum found by the same apparatus 
and method was wrong to this extent. The general result is to show 
that the mass of the positive ion from all substances is of the same 
order, the mean value being 23‘3. Some of the substances proved 
difficult on account of irregularities in the ionisation, and because the 
initial value was different from the values after some heating. The 
suggestion is made that the positive ionisation is due to sodium as a 
common impurity in all the metals. F. S. 


Positive Electrification due to Heating Aluminium Phos- 
phate. A. E. Garrett (Phil Mag., 1910, [iv], 20, 573— 591).— When 
aluminium phosphate is heated at about 1200°, large numbers of positive 
ions are emitted, and this phenomenon has been investigated by 
measuring the conductivity imparted to the surrounding gaseous 
atmosphere. The emission effect decays with time, and the activity of 
the substance at any moment can be represented by an expression of 
the form : -e“ A 2 *)-f 2?(1 -g-M). During the first portion of 

the period of decay, the nature of the surrounding gas and the traces 
of water present in the active substance have a marked influence on 
the form of the decay curve. This is no longer evident when the steady 
state has been reached. 


hor a given temperature, the current due to the positive ions has a 
maximum value for a particular pressure ; this pressure diminishes as 
e temperature is raised. At constant pressure the relationship 
e ween the current and the absolute temperature can be expressed 
satisfactorily by means of Richardson's formula, 
ion eaS ^. r ® 1Jien ^ s °f th® -value of e/m show that the smallest positive 
will 5 ^ em ^ e ^ the lowest pressures, are comparable in size 
■ }^ ,0 gGn atom. In consequence of the high velocity of the 

a ow P res sure, even in the absence of an external field, a tube 
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containing strongly heated aluminium phosphate can be 
rectifier for alternating currents, * e(1 as a 

Observations are also recorded which seem to show that 
doublets as well as ions are emitted by the heated substance 

M. D. 

The Electrical Conductivity of Liquid Alloys, v 
Bornemann and Paul Muller (Metallurgy, 1910^ 7, 39fi^4Q.)i A8r ' 
Very few data exist as to the electrical conductivity of liquid Jj 0 7 
The experiments described have been made in glass or quartz tube- 
heated in an oil-bath or an electric furnace, according to the temn 
ture required. Iron, platinum, or carbon electrodes are used, auxili 
electrodes being introduced in quartz tubes at different points for 
measurement of the fall of potential. 

The liquid alloys of sodium and potassium give a conductivity 
concentration curve which exactly resembles that typical of a 
continuous series of solid solutions, such as gold and silver. The 
conductivity of each liquid metal is lowered by the addition of the 
other, and the curve has a well-marked minimum. There is no 
indication of the compound Najt, the existence of which is shown 
on the freezing-point curve as a change of direction, and it therefore 
appears that this compound is much dissociated in the molten alloys. 

On the other hand, liquid alloys of lead and tin exhibit a 
conductivity which varies with the concentration in an almost 
perfectly linear manner. The curves of temperature-coefficients of 
the conductivity follow a similar course to the conductivity curves. 

Sodium amalgams exhibit a depression of conductivity at both ends 
of the series, rising to an intermediate maximum at a point corre- 
sponding with the compound NaHg 2 , which probably exists in the 
liquid in a largely undissociated condition, as evidenced by the very 
high freezing point of the compound in comparison with those of its 
components. A similar, but less marked, maximum is caused in the 
amalgams of potassium by the compound KHg. 2 , A new criterion 
for the existence of compounds in solution is thus obtained. 

Observations on dilute amalgams show that the conductivity of 
mercury is lowered by the addition of either of the alkali metals, but 
the older observations, that the conductivity is raised by the addition 
of other metals, are confirmed. The abnormally low temperature- 
coefficient of mercury (0‘001) was attributed by Liebonow to the 
presence in the liquid of two or more different kinds of molecules, 
giving it the properties of an alloy. In accordance with this view, 
the addition of the alkali metals, which form compounds with 
mercury, and thus increase the number of complex molecules, lower? 
its conductivity, whilst the indifferent metals, which dissolve in the 
monatomic form, raise it. It is shown that lead, which has an e'en 
lower temperature-coefficient than mercury, has its conductivity rai?e 
by the addition of metals which do not combine with it, such a* zinc, 
cadmium, antimony, and bismuth, although the conductivity o 
bismuth is less than that of lead. Potassium and sodium have a 
normal temperature-coefficient (0*004), and their conductive y 



general and physical chemistry, 


lowered by 


the addition of other metals, whether they form stable 


^Heterogeneous mixture9 °* meta ' 8 ' such as lead and zinc, 

a conductivity strictly proportional to the concentration, whether 
liquids are emulsified or in distinct layers. The temperature at 
liich the separation of a homogeneous liquid alloy into two layers 
takes place maybe determined more accurately by tho conductivity 
than by the thermal method, being indicated by an abrupt change of 
direction in the conductivity-temperature curve, C. H. D, 


phe Electrical Conductivity and Hardness of Alloys of 
Silver and Copper. Nikolai S. Kuknakoff, Nikolai A, Fusion, 
i SliSKOWSKY ( Zeitsch . anorg. Chem., 1910, 68, 123 — 140; 
j fiygg' Phys. Chem. Soc., 1910, 42, 1 33 — 751). — The electrical 
conductivity and hardness of the alloys of silver and copper have been 
redetermined with special precautions. The conductivity falls from 
that of pure copper until 4 atomic % Ag is reached, after which it 
remains nearly constant until 91 atomic % Ag is reached, and then 
rises rapidly to that of pure silver. The curve for hard drawn wires 
closely resembles that for the annealed metals, but the conductivity 
is throughout lower. The curves representing the temperature- 
coc-ificient of the conductivity have exactly the same form. 

The determinations of hardness are best made by means of 
Brimdl’s ball test on specimens annealed at 650—700°, The curve 
obtained is the converse of the conductivity curve, and indicates the 
fame limits of concentration of the solid solutions, namely, 0 — 4 and 
91—100 atomic % Ag. The alloys thus represent the simplest type 
of a series composed of two solid solutions separated by a gap, 

C. H. D. 


Conduction of Electricity Through Solid Silver Chloride. 
II. Max 1,e Blanc and Feitz Keiischdaum [Zeitsch. Elektrochem., 
1310, 10, 680 — 68lY — The conductivity of solid silver chloride 
produced by prolonged treatment with continuous current (this vol., 
ii, 382) is shown to be due to excessively thin threads of metallic 
silver, T. E. 

Potential of Iron Calculated from Equilibrium Measure- 
ments. Arthur B, Lamb (,/, Amer. Chem. Soc., 1910, 32, 1214 — 1220), 
—Richards and Behr (Abstr., 1907, ii, 222) have found that the true 
potential of iron is 048 volt for the porous form, and 0'15 volt for the 
massive form, the calomel electrode being taken as - 0'56 volt, whilst 
other authors have obtained values about 0*1 volt lower. 

A calculation from existing data has now been made, which shows 
that the potential of iron against a molecular normal solution of 
ferrous ions is 0192 volt, the calomel electrode being taken as 
-0-564 volt. E. G. 

Evolution of Gas and Capacity of the Lead Accumulator, 
msz Stbeintz (Zeitsch. Elektrochem., 1910, 16, 747— 754).— The 
quantities of oxygen and hydrogen evolved during the charge of a 
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small accumulator are compared with those given off from pj a r 
electrodes through which the same current passes. The diffl !DutD 
give the capacities of the plates, and these are compared with*? 
capacity of the accumulator when discharged. About 940 / : e 
charge is obtained from the lead plate and about 87% from °th e 1 
peroxide plate. It is also shown that the fully charged plates cont' 
to absorb a little hydrogen . or oxygen if the charging current is ^ 
tinued. In the case of the lead plate, this is due to occlusion 
hydrogen ; in that of the lead peroxide plate, it is due to slowoxid t'° 
of the lead framework supporting the peroxide. T £° Q 

Chemical Action of the Silent Electrical Discharge 
Moser andN. Isgarischeff (Zeitsch. Elektrochem., 1910, 10, 613-Jpm 
— Various gases are submitted to the action of the silent discharge ' 
ordinary ozone-tubes. The current and the voltage are measured and 
also the temperature and pressure of the gas in the tube. ’ 

When pure carbon dioxide or a mixture of carbon monoxide and 
oxygen (2 vols. : 1 vol.) is used, an equilibrium is attained which 
depends on the voltage used, the temperature, and the distance apart 
of the electrodes. Only traces of ozone are formed, and the 
equilibrium is attained in presence of chlorine, but much more slowlv 
If excess of carbon monoxide or oxygen is used, either the brown solid 
formed from carbon monoxide alone orozoDe is produced. With about 
6000 volts at 20° aud the electrodes 1*7 mm. apart, about 14% of the 
carbon dioxide is dissociated when equilibrium is attained, This 
increases with increased voltage, and diminishes at higher temperatures 
and with increased distance apart of the electrodes. The quantity 
dissociated is from thirty to one hundred times more than would be 
calculated from Faraday’s law, but the free energy of the carbon 
monoxide and oxygen produced is only from 1*2 to 6*3% of the electrical 
energy expended in producing the decomposition. 

The decomposition of hydrogen chloride is v$ry small (about 1$ 
with 14,000 volts). 

Sulphur dioxide and oxygen combine quantitatively to form the 
trioxide. The yield of sulphur trioxide per kilowatt hour varies from 
3 ‘5 to 1 4 '3 grains. 

A mixture of hydrogen chloride and oxygen is converted largely 
(95%) into chlorine and water, 10 to 13 grams of chlorine per kilowatt 
hour being formed. T. E. 

The Oxygen Electrode. Electromotive Behaviour of the 
Oxides of Platinum. G. Gbube (Zeitsch. Elelclrochem., 1910, 16. 
621 — 632). — The measurements of the potentials of platinum oxide 
electrodes made by Lorenz (Abstr., 1909, ii, 463, 640, 857) may be 
too low, owing to the lack of conductivity of the oxides and to the 
fact that in one set of measurements the electrodes were yielding 
a small current. Tho author has made measurements on electrode? 
containing several grams of the oxide mixed with graphite and com- 
pressed in a perforated platinum foil case. The results, referred to 
the hydrogen electrode for 2 A T *sulphuric acid at 18°, are : Pt 0 2 , 4 H/ 9 , 
1*06 volts; Pt0 2 ,2H 2 0, 1*04 volts; PtO s . about 1*5 volts; m 
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indefinite* about 0 9 volt. An electrode containing the trioxide 
evolves oxygen continuously, and its potential Jails slowly. An 
electrode of the dioxide when polarised anodically behaves in the same 
nay as one made of the trioxide. A monoxide electrode when 
anodically polarised possesses, at first, a higher potential than the 
dioxide, which falls off steadily. 

The potential of a platinised platinum electrode after anodic 
polarisation was followed for two hundred and sixty-two days. It fell 
quite Steadily from 15 volts to H)5, at which point it remained for 
eight days, then falling to 1 "02 volts, where it remained without 
further change. 

It appears, therefore, that potentials from 15 volts downwards are 
due to solid solutions of PtO s iu Pt0 2 , or of Pt0 2 in PtO. 

Since platinum electrodes can be polarised up to potentials of 2 volts, 
it appears probable that an unknown tetroxide of platinum may 
exist. T. E. 


Anodic Behaviour of Molybdenum, Manganese, Chromium, 
and Tantalum. Hans Kuessneb (Zeilsch. Elektrochem., 1910, 10, 
751 — 772). — A molybdenum anode dissolves quantitatively, with the 
valency 6, in rV-potassium hydroxide. The metal used contained a 
little iron and traces of carbon and oxide, but two different piects of 
it behaved differently. One of them became passive when the 
current density exceeded about 0'05 ampere per sq. cm., whereas the 
other showed no signs of passivity with very much larger current 
densities. 

With a manganese anode in neutral solutions (of potassium chloride 
or sulphate), the metal dissolves, and both hydrogen and oxygen are 
evolved, the whole of the metal dually present in the solution being 
bivalent. Manganese itself dissolves with evolution of hydrogen, but 
the rate is too slow to account for the quantities of hydrogen observed ; 
it is, therefore, thought probable that univalent manganese ions are 
formed which react with the hydrogen ions in the solution thus: 
2Mn +211 =2Mn + H r From 8 — 10% of the manganese dissolves in 
this way. The oxygen is evolved when the potential of the manganese 
anode is more than 0'3 volt more nogative than the normal hydrogen 
electrode, whilst hydroxyl ions could only be discharged directly if it 
were 1 ’62 volts more positivo ; the oxygen is, therefore, a secondary 
product. The potential measurements show further that the dis- 
solution of manganese accompanied by evolution of oxygen at the 
anode and of hydrogen at the cathode is a process which takes place of 
i s own accord; hence the gain of free energy due to the conversion of ' 
metallic manganese into ions cannot be less than the loss due to 
6 ccom P°sition of water. Following this out quantitatively, it 
ppears that the manganese must dissolve primarily in the form 
“ ervalent ions, which then react with hydroxyl ions, thus : 

2Mn"' + 20H’ = 2Mn" + H,0 + -J-Oj. 
increasing the alkalinity of the electrolyte leads' to' the formation of 
ganese ions of higher valency in increasing quantity, 
a..? .. ' anode in solutions of potassium chloride dissolves with 

va encies between 2 and 6, At low temperatures and small 
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current densities the valency approaches 6 ; at higher temperatur 
it falls, but the author could not find any. set of conditions in wft 
only one kind of ion is formed. This was equally the case in alcoh I™ 
solutions of zinc chloride. lc 

In 16A-solutions of potassium hydroxide a tantalum anode i s co 
verted into the pentoxide, the electrochemical valency being 5, There t' 
oxide forms a layer on the anode which permits a small current to r 
Increasing the applied voltage does not increase this current beyond 
0'02 to 0'03 ampere per sq. cm. p j, 

t 

Migration of Iona in the Water Voltameter. I'kanz s IEEISI 
(Zeitach. Elcktrocfam., 1910, 16 , 744—747). — In Hofmann’s voltameter 

in the form commonly used for demonstrating the electrolytic denmi' 
position of water, the sulphuric acid in the cathode tube rises, "whilst that 
in the anode tube falls. The effect is measurable after one lioui' 1 - 
electrolysis with 1 ampere or more. The author has compared the rise 
and fall (due to changes in the density of the acid) in a 
apparatus with narrow tubes with those calculated from Hittori’s 
measurements of the migration of sulphuric acid, and has found a fairly 
close agreement. The changes of level are, however, larger than those 
calculated, instead of being smaller, owing to partial equalisation of the 
densities by diffusion. T, £ 


Electrolysis Of the Iodides of the Alkaline Earths Dissolved 
in Pyridine. Georg vox IIlvesy ( Zeitach . Elektrochem , 1910, 16, 
672—673). — A saturated solution of barium iodide in pyridine con- 
tains 20'358 grams per litre at 25°. The conductivity per equivalent 
at 25° is: v = 9'606, A = 8’8o5; v~ 18 '0 1 , A=*10‘723j -u = 38 - 59, 
A = 1 3 045 j c = 81'06, A = 15'9C1. 

When these solutions were electrolysed with platinum electrodes 
separated by a porous partition, a firmly adherent non-conducting 
deposit was- very soon formed on the cathode. This consisted of 
barium hydroxide and carbonate, and was due to traces of moisture in 
the solutions. The pyridioe was then dried completely by prolonged 
electrolysis with 110 volts, but the barium produced by the electro- 
lysis of the dry solutions reacted with the pyridine itself, giving i 
reddish-brown slime ; this was the case even at - 40°. 

A barium amalgam containing up to 30% of barium may be prepared 
by electrolysing the dry pyridine solutions with a mercury cathode, the 
current efficiency being about 80%. 


T.E. 


Sparking at the Electrodes in the Electrolysis of Molten 
Salts. Aston Kailax (Zeitsch. anorg. Chem., 1910, 68, 141—159).- 
Wheu molten chlorides are electrolysed with a carbon anode and an 
iron cathode, the operation is sometimes interrupted by the separation 
of the mass from the anode, the cessation of the evolution o 
chlorine, ami a rapid fall of the current strength. 

It is shown, by measurements of the full of potenha w 
chlorides are electrolysed, that the effect is not due to the °™ a ‘ , 
of a subchloride, or to the eeparation of a layer of si 
from the crucible. The effect is completely inhibited by increase 
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temperature, a critical temperature being observed at 500° in a mixture 
of equal weights of potassium and lithium chlorides, and at about 590° 
in pure lithium chloride. The addition of lithium bromide hinders the 
e g ec t. The effect of temperature appears to be connected with the 
change of viscosity, a conclusion which is confirmed by experiments with 
dilute sulphuric acid to which glycerol has been added. The effect 
occurs with a platinum anode as well as with carbon. When the effect 
is present, the apparent resistance of the cell falls with increasing 
potential difference. Experiments with an oscillograph show that the 
variations in the current are very small, provided that the anode dips 
sufficiently far into the electrolyte. There are about 2000 oscillations 
in a second. A purely mechanical explanation of the phenomenon is 
suggested. C. H. D. 

Properties of Salt Solutions in Relation to the Ionic Theory. 
I Mol-numbers Derived from the Freezing-point Lowering. 
Arthur A. Noyes and K. G. Falk (/. Amer. Chem.-Soc., 1910, 32 ' 
1011— 1030).— This paper is devoted to a consideration of the lowering 
of freezing point caused by acids, bases, and salts, and includes a large 
number of numerical data collated from the best published observations. 
The symbol i has been employed to represent the factor by which the 
number of formula weights, A T , associated with 1000 grams of water 
must be multiplied if the osmotic pressure is to be correctly calculated 
by the laws of a perfect solution. This has been calculated for 
several substances in dilute aqueous solution from the simplified 
equation: LV= At/1 ’858.(1 + 0-0055A1), deduced from Washburn's 
expression (Tech. Quart., 1908, 21, 273); hi is the lowering of 
freezing point. 

The principal table contains the values of the ratio hi/W (called the 
formal freezing point lowering) for forty-two substances, also the 
weighted mean of several determinations, tho bc.it value for the 
latio, and really tho mol-number, r, in each case for concentrations 
between 0-005 and 0'5 equivalent per 1000 grams of water. 

The author utilises the results in the discussion of the relation of 
the mol-number to the type of salt and its variation with 
concentration. w /) w 


Elevation of Boiling Point under Reduced Pressure. Karl 
Osucker (Zeitsch. physikal. Chem., 1910, 74, 612— 618).— An 
apparatus for measuring the elevation of the boiling point under 
reduced pressure, similar to that used by Rose-Innes (Trans., 1902, 81, 
is described and figured. As in Beckmann’s most recent form of 
apparatus, electrical heating is used. 

The apparatus has been tested with benzene, chloroform, and alcohol 
L ai1 ^ camphor as solute with satisfactory results. The 

forVii T - 8 ° f the elovationa nd those calculated by the van’t Hoff 
not f,™ Tf 1 . excell ® nt Agreement for benzene and for alcohol, but 
39 T in ° * otoform ' , The experimental value for the latter at 61° is 
Turnsr ,l greeme “*’ with recent measurements of Beckmann and of 
same temperature^ 38'3^' 1 I81) > whilst the calculated value at the 

v 7 ,, r , * (jT. S. 

TO. XCV1II. 11, P0 ' 
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Vaporisation in Vacuum. Jaroslav Hladik (Biochem. Ztn K ] 
1910, 28, 29— 33).— An apparatus is described for the rapid evapora 
tion of solutions under reduced pressure. The vapour is condensed oii 
the inner surface of a cooled bell-shaped vessel, which forms the im*,, 
part of the vaporising chamber. The condensed liquid collects ;i 
circular trough which communicates with a collecting bottle outside 
through which communication is made with a pump for exhausting the 
apparatus. H. II, p 

Binary Solution Equilibria of the Three Isomeric Nitro 
anilines. Robert Kremann (with J. Gkba and F. Noss) (if omul, 
1910, 31, 855— 859).— The melting-point curve for mixtures of o-anii 
m-nitroanilines falls from the melting point of each component to a 
eutectic point at 47°, the eutectic composition being 66% of o-nitro- 
aniline. m- and p-Nitroanilines give a similar curve, the eutectic 
temperature being 86°, and eutectic composition 66% of m-nitroaniling 
Similar results are obtained with mixtures of o- and p-nitroaniliues 
the eutectic temperature and composition being 52° and 78% o-Ditro- 
aniline respectively. 

The irregular curves obtained by Tingle and Rolker for these 
substances (Abstr., 1908, i, 408, 974) are duo to the fact that 
small quantities were used, and the melting points determined by the 
ordinary method employed in organic chemical practice. T, S. P. 

A Simple Distillation Apparatus. F. Vourath (Che m. Zeit., 
1910, 34, 1068). — A simple substitute for a condenser is described, 
consisting of a bottle with double-bored cork, through one hole of 
which the tube from tho distilling flask enters, whilst the other is fitted 
with a funnel, in which a flask tilled with cold water rests. 

C. H. D. 

Adiabatic Determination of Heats of Solution of Metals in 
Acids. II. Heat of Dilution of the Acid Solutions. Tiieodobe 
\V. Richards, Allen W. Rowe, and Laurie L. Burgess (J. Amr. 
Chern. Soc., 1910, 32, 1176—1186). — In an earlier paper (this voL, 
ii, 391) an account was given of a series of determinations of the best 
of solution of zinc, aluminium, magnesium, cadmium, and iron in Ml 
excess of hydrochloric acid at 20°. In the course of this work, it was 
found that the heats of dilution, both of the acids and of the residual 
solutions after the completion of the reactions, affect the results to a 
considerable extent. In order to reduce to the same standard, it 
therefore necessary to carry out experiments on the heats of dilution, 
and an account of this work is now presented. 

The heats of dilution at 25° of the acids HC!,20H 2 0 an 
HCl,8'808H 2 O to HC1,200H 2 0 were determined, and found to be 
0-556 and 1-330 Cal. (or 2-32 and 5-56 kilojoules) respectively, it* 
heats of dilution of the products obtained by dissolving zinc, aluminium, 
cadmium, and iron in excess of concentrated acid were dctcnntr* 
The substitution of salt for acid was found to affect seriously 6 “ 
of dilution, especially in the cases of zinc and cadmium. . 

data, the heats of solution of a gram-atom of the five roeta s m exa 
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the theoretical quantity of HCI, 20011,0 have been calculated, and are 
■ vfn in 18° Cals, and also in kilojoules: zinc, 36'6 Cal. or 1531 
kilojoules ; aluminium, 1270 Cal. or 531-0 kilojoules; magnesium, 
110-2 Cal. or 460-6 kilojoules; cadmium, 17 2 Cal. or 71'9 kilojoules; 
aed iron, 20'8 Cal. or 87 0 kilojoules. E. G. 

Effect of the Glass Surface in Vapour Density Determina- 
tions. Karl Dhitcker and G. Ulliuan (Zeilsch. jibjsikal. Chem., 1910, 
74 557—611). — The densities of the vapours of a number of organic 
compounds at varying temperatures and pressures have been in- 
vestigated by a modiBcation of the Hofmann method under such con- 
ditions that the influence of the glass surfitce could be determined. 
The glass surface was varied by using different quantities of glass 
wool in the interior of the density bulb. The method of measurement 
adopted is described in detail. The corresponding measurements of 
Ramsay and Steele (Abstr., 1903, ii, 635) are affected by a consider- 
able error, owing to inaccurate determination of the temperature of 
the mercury column in the measuring tube. 

From the results, the percentage values of pv as compared with that 
[or an ideal gas are calculated and plot ted as ord'mates against the 
corresponding pressures as abscissre. The vapours of benzene, ethyl 
ether chloroform, and ethyl alcohol are adsoibed to a small extent on 
the glass surface, but fhe adsorption eau be neglecled for ordinary 
measurements. Acetic acid, on the other hand, is condensed very 
considerably; this adsorption is not satisfactorily represented by the 
ordinary adsorption formula with coefficient less than unity. From 
the results, the complex constant k = [bimolecnlar acid]/[unimolecular 
acid] 1 ’ has been obtaiued. At 110°, 95-5°, and 80-2° the values of k 
are O il, 0 25, and 0 60 x!0 3 respectively. The alteration with 
temperature is much smaller than that observed by Ramsay and 
Steele. 

Ramsay and Young state that the saturated vapour of acetic acid 
shows a minimum in the density with change of temperature, but the 
authors point out that the extrapolation of Ramsay and Young leads 
to inaccurate values, owing to the influence of adsorption, and that 
there is no real abnormality of the nature indicated. 

The thickness of the layer of acetic acid on the surface of the 
measuring tube is 016 — 0 60 /r, that of chloroform 0 * 10 — 0 ‘ 20 /r, aud 
that of alcohol only 0‘004 — 0"0 1 lu. G. S. 

van Laar’s Theory of the Contraction in Water-Alcohol 
Solutions. A. G. Dohoschewsky and II. S. Roschdestvensky ( J . 
Urns. Phys. Chem. Soc., 1910, 42, 442—452. Compare van Laar, 
1900, ii, 189). — A theoretical discussion of van Laar’s theory 
0 the association of liquid molecules, in which the authors conclude 
at van Laar has given no proof of the fundamental principles under- 
jujg his theory. UsiDg van Laar’s formula for mixtures of water 
Wlt - P ro Pyl an d wopropylialcohols, the contraction of volume of the 
an! according to van Laar, should equal 8*44 at 15 56°, is 

\ ■ 01 ^* e f° rmer a nd 4*79 for the latter ; on the other hand, the 

ntraction with ethyl alcohol at 20° is 8 31. Z. K. 


63-2 
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Molecular Volumes of Solids. H. % Stephenson (Chem. 
1910, 102, 178—180, 187—189). — Regularity may be traced h .)*' 
molecular volumes of solids without departing from the atomic volum * 
of the free elements. Molecular condensation is defined, and shown to 
be equal for anhydrous salts in each group or sub-group of the Periodic 
Table for each class of compound, but to vary with the groups and with th 
acid radicle. The density and molecular volume of any solid compound 
may, therefore, be calculated if the group condensation is known 
The atomic volumes of elements may also be obtained from the density 
of any of their compounds ; for instance, ytterbium Las an unknown 
atomic volume, but its oxide, Yb. 2 O s , has a molecular volume of 43, and 
the condensation of the sesquioxides of its group is 48, which gives 
Yb=19'8, showing a density of 8'7. Hydrated salts, double salts 
acid and basic salts, are generally -additive in molecular volume the 
value for each molecule of water averaging 14. Formulas are given 
connecting the densities of hydrated and anhydrous salts, It i s al s0 
shown that the apparent equality of volume of some series of similar 
and isomorphous salts is due to the fact that they have undergone 
equal condensation from approximately equal theoretical volumes 

w. e. 8. 


The Equation of Continuity of the Jdquid and Gaseous 
StateB of Matter. Richard D. Kleeman (Phil. Mag., 1910, [vi], 
20, 665 — 689). — A mathematical paper in which the expression 
deduced previously for the attraction between two molecules is made 
the starting point for the deduction of equations relating to the con- 
tinuity of the liquid and gaseous states of aggregation. Certain of 
these relationships are examined by reference to experimental date for 
various organic compounds. II. M. D, 


Surface. Energy and Surface Tension. James E. Mills and 
Duncan JIacRae (/, Amer. Chem. Soc., 1910, 32, 1162 — 1176). — 
"Whittaker (Abstr., 1908, ii, 817) has stated that the surface energy 
of a liquid in contact with its own vapour at any temperature is 
proportional to the product of the internal latent heat and the 
absolute temperature. Thi3 relation has now been investigated, and 
found to be only approximately true. It is shown that the relation 
suggests a division of the so-called surface energy of a liquid into two 
parts, one due to the liquid surface and the other to the surface of the 
vapour over the liquid, and this point will be further investigated. 

E. G. 


Measurement of Surface Tension by the Method of 
Maximum Pressure of Small Bubbles. R. Magini (Alii R ■ Atm- 

Lincei, 1910, [v], 19, ii, 184-189).— By the adoption of certain 
improvements in the experimental arrangements, the author as 
succeeded in obtaining by this method (compare Cantor, Am. iff- 
Chem., 1892, [ii], 47, 399, 422 ; Feustel, Am. Physik, 1905, Mi ^ 
61) measurements of the surface tension of benzene, nitro enz , 
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liquid air, and water, with a degree of exactness comparable with that 
obtained by Rayleighs ware method (compare Abstr., 1907, ii, 334) 

R. y. s. 


Surface Tension of Aqueous Solutions and Laplace’s 
Constant. William 0. McC. Lewis (Zzitsch. physikal. Cfam. 1910 
74, 619— 640).— It has already been shown that whilst inorganic salts 
increase the surface-tension liquid/vapour, they dimmish the surface- 
tension liquid/liquid. In this connexion the surface-tension liquid/vapour 
has been measured by the dropping method for rosaniline hydrochloride 
Congo-red, methyl-orange, methyl-violet, sodium glycocholate, carl> 
amide, malonie,acid, and copper sulphate at 14°, 43°, 61°, and 78°. The 
action of the dissolved substances diminishes gradually as the temper- 
ature rises, but in no case has an inversion been observed. 

The different effect of inorganic salts in the two cases is discussed 
and accounted for on the basis of Laplace’s theory of internal pressure 
Employing instead of the surface-tension, <r, Laplace’s capillary factor 
//„, where v = A 0 p' 2 /2, p being the density, it is shown that H„ for 
water is diminished by the addition of all dissolved substances, both at 
the surface liquid/liquid and at the surface liquid/vapour. With 
reference to the specific internal pressure K 0 (where' A'= A 0 p 2 ), it is 
shown that with the exception of those liquids which are completely 
miscible with water, the addition of any dissolved substance to water 
diminishes the value of K 0 , whereas, according to Tammann, in tho 
same circumstances, K always increases. 

Considering only the surface liquid-vapour, it is shown that the 
charges of the internal pressure, A, and the surface tension, v, are always 
in the same direction, This rule does not apply when the solute is 
volatile or for certain colloidal solutions. 

The considerable diminution of the surface tension produced by 
certain solutes can be accounted for on the basis of Laplace’s theory. 

G. S. ’ 


The Physico-chemical Theory of Soap Emulsions. Emulsifi- 
cation of Hydrocarbon Oils by Aqueous Solutions of Salts of 
the Fatty Acids. Fuederick G. Donnas and H. E. Potts (Zeitsch 
Um.Ind. Kolloide, 1910, 7, 208-214).-The influence of the sodium 
salts of eleven normal fatty acids on the surface tension at the contact 
suitace between water and a nearly acid-free hydrocarbon oil has been 
lveshgated. The fatty acids used formed a continuous series from 

examined i'lwi, a “ d ’ “ Wltion i laurio and myristic acids were 
examined. AH these salts dimmish the surface tension, and the extent 

weicht „rZ tl ° n u '“ r , eases , m g™ eral with increasing molecular 
of sodium n f f aCld ‘ A ! be actl0n be g ms to be considerable in the case 
1 “ and ml ' Mi 11 tr0 V hi8 P ° iDt 0Dwarda the ^cnce increases 
with these ob? rap ‘? y as . tJ ? 0 mole =“lar weight increases. In harmony 

4 s t c adds 1 T' *V S f0aDCi thatthe sodium salts of lau ™ “i 
t» ™uk,fatn e e ff4 °? ly ,“ e “ bere ‘ b e series which give rise 
increases ranidlv ti, In theSe tw0 cases tbe em ulsification capacity 
decreases mpMI v at concentr ’“‘°n °f the dissolved salt, and then 
P y lgher concentrations. The existence of this 
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maximum effect is attributed to the salting-out action oi the sodium 
ions. It is supposed that the changes in surface tension, which are 
obviously connected with the emulsifying power of certain solutions, 
are accompanied by changes in the potential differences at the contact 
surface. H. M. D. 

Autosorption (Auto-adsorption). William C. McC. ], EWis 
(Zeitsch. Gkem. Ind. Ko^loHe, 1910, 7, 197' 205). The views ex- 
pressed in this paper relating to the nature of the liquid vapour 
contact surface have been for the most part published previously 
(compare this vol., ii, 829). The term autosorption "is introduced in 
reference to the greater density of the surface layer of a liquid as 
compared with its bulk- density. Whereas autosorJJtion has been 
found for a number of liquid organic compounds which have beet 
examined, there appears to be littie difference in the surface and bulk 
densities in the case of the elements mercury, bromine, and iodine, 
For these substances th© autosorption is therefore of very small 
magnitude, and this appears to be the case for zinc and cadmium. 

The surface and bulk densities of water are employed to calculate 
the difference between the quantity of water actually present in the 
surface layer of water and that which would be present if capillary 
forces were eliminated. The value thus obtained is of the order 
10~ 6 — 10" 7 gram per sq. cm. H. >1, D, 


Changes in Tanning [Processes], Reginald 0. Herzog and 
Geoko Rosenberg (Zeitsch. Chen t. Ind. Kolloide, 1910, 7,222-227). 
—In continuation of previous experiments (Abstr., 1908, ii, 262) on 
the adsorption of substances from aqueous solution by lightly chromed 
hido powder, the authors have made similar measurements with non- 
chromed powder. Aqueous solutions of sodium picrate, silver nitrate, 
crystal-violet, patent-blue, new-magenta, and phenol were examined. 
The removal of sodium picrate from aqueous solution takes place in 
accordance with the simple law of distribution, the value of the 
exponent in the adsorption formula being equal to unity. With 
chromed hide powder the proportion of adsorbed substance increases 
somewhat with the concentration of the solution. In the case of 
silver nitrate, the data agree with the formula K~B m jC, in which 6 
is the quantity of the adsorbed substance, amf B is the concentration 
of tho residual solution, if m is made equal to 0'5. The adsorption 
of the three colouring matters is also in accord with the exponential 

equation, but the data for phenol show considerable divergence, and 

this is considered to indicate that the removal of pheno by the bid 
powder is not due to a simple adsorption process. An empirica 
formula is given by means of which the data for phenol can be 

IfS&’rJT 1 . — 

chromed and non-chromed hide powder in regard to their 1 


properties 

The Capillary Rise of Acids, 
and A 
all organic 


H. SI. D- 

Zdenko H. Skhaof, E. Krause, 


s capillary Kise oi nuun. . in the case of 

. yon Biehler ( Monatsh 1910, 31, 7j 3 77 )• Served 
;anic acids, the regularities which have been previously ob.er 
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are confirmed (compare Abstr., 1909, ii, 868; this vol., ii, 191). The 
stronger the acid is, the more it is absorbed by the filter paper, and 
the less is tK# capillary rise ; the weaker it is, the less is the 
absorption. The large capillary rise with acetic acid is much 
diminished when it is transformed into trichloroacetic acid ; the same 
reS ult is true for the pairs of acids ; succinic and dibromosuccinic ; 
benzoic and nitrobenzoic. 

Phosphoric acid has a very small capillary rise, and the suggestion 
has been made that this is due to its polybasicity. In order to 
test the validity of this suggestion, measurements have been made 
ff ith benzene-mono-, di- and tri-sulphonic acids, with different 
carboxy-acida of benzene, including mellitic acid, and with oxalic, 
malonic, succinic, glutaric, and tricarballylic acids. It is found that 
a decrease in the capillary rise does not take place with increase in 
the basicity of the benzenesulphonic acids; it does take place with 
the carboxy-acids of benzene, but the decrease stops when the value 
of the capillary rise becomes the same as that for strong acids. In 
the case of tricarballylic acid, the capillary rise is greater than that 
for malonic, succinic, or glutaric acids. 

Arsenic acid is similar to phosphoric acid, in that it has an 
abnormally low capillary rise. Pyrophosphoric acid, in contra- 
distinction to ortho phosphoric acid, shows an abnormally high rise, 
whereas metaphosphoric and phosphorous acids give much lower 
rises, the rise with the latter acid approxi mating to that for 
relatively strong acids. Hydrofluoric acid gives practically the 
same result as hydrochloric acid, although it is much less 
dissociated. 

Using a modification of Holmgren’s circle method, the absorptions of 
sulphurous and hydrocyanic acids and solution of hydrogen sulphide 
have been investigated. Hydrocyanic acid has a higher capillary rise 
than hydrochloric acid, whereas with the other two acids the rises are 
practically the same as for hydrochloric acid. 

The present investigation shows that there are undoubted 
regularities in the case of organic acids, but with inorganic acids 
the number of irregularities has been increased. T. S. P. 

Osmotic Equilibrium between Two Fluid Phases. L. Gay 
(Cojnpt. rend., 1910, 151 , 612 — -616). — A purely mathematical treat- 
ment of the subject. W. 0. W, 

Relation of Osmotic Pressure to the Intrinsic Pressure 
of Liquids. M. M. Garver (J. Physical Chem., 1910, 14, 651 — 664. 
Compare this vol., ii, 398). — The intrinsic or internal pressure of a 
gas in which the molecules exercise no attraction for one another is 
numerically equal to the extrinsic pressure exercised by the gas on 
the containing vessel. The intrinsic pressure of a liquid is equal to 
the extrinsic pressure plus the effect of molecular attractions, and has 
a different value in the surface film where molecular attractions are 
not wholly balanced. 

The author assumes that the average molecular energy of trans- 
lation is the same in the gaseous and liquid phases if the molecular 
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weight (m) is the same, since the mean square of the molecul 
velocity (t>) in either phase represents the absolute temperature. ** 

If p l and are the intrinsic pressures of gas and Wj 
respectively, P x = |(n 2 mr 2 )/ 2 = f x x where 1 

and are the numbers of molecules per unit volume in liquid a J 
vapour phase respectively. -The intrinsic pressure of a liquid is V e 
simply obtained by multiplying the vapour pressure by the ratio 
of densities of liquid to vapour. Further, it is deduced that 
PV=pv = RT f that is, the gas laws hold for liquids if P i s interpreted 
as intrinsic pressure. If P 1 and P 2 be the intrinsic pressures of 
a solvent and solution respectively, P l -P 2 = = the 

osmotic pressure, where p l and p 2 are the vapour pressures oi solvent 
and solution respectively. Osmotic pressure is thus defined as the 
reduction in intrinsic pressure or normal activity of the solvent 
due to the introduction of the solute. This reduction is brought 
about by the reduction of the number of molecules of solvent from 
j\ r to (N-n), n being the solute molecules. The volume concerned in 
osmotic calculations is the volume of the solvent multiplied by N % 
whilst the pressure is diminished in the ratio n/N % 

The intrinsic pressure of water at 0° is 1235 atm. A weight- 
normal solution contains 1 molecule of solute to 55 6 of solvent, and 
its osmotic pressure is therefore 1235/55 6 = 22*2 atm. 

If the membrane is not wetted by the liquid, a surface film exists, 
which with its unbalanced molecular attractions prevents free circula- 
tion of the solvent so that no osmosis occurs. The principal part in 
osmotic phenomena is played by the solvent, and some form of 
association hypothesis is necessary. R, J. 0. 

Methods of Diffusion Experiments. Raphael E. Liesegaxg 
{Zeitsch. Chtm. Ind. Kolloide, 1910, 7, 219 — 222). — The nature of the 
precipitation membranes which are formed when gelatin solutions of 
silver nitrate and the halogen salts of the alkali metals are juxtaposed 
is shown to depend on the circumstances in which the diffusion 
processes take place. II. M, D, 

Inconstancy of the Solubility Product. Arthur E. Hill 
(J. Amer. Chem. Soc,, 1910, 32, 1186 — 1193). — Cameron (Abstr., 
1902, ii, 75) has found that the solubility of gypsum is increased by 
addition of sodium chloride up to a certain concentration, and that 
beyond this point the solubility diminishes. Hill and Simmons 
(Abstr., 1909, ii, 647) have observed a similar behaviour when silver 
sulphate is treated with nitric acid solutions. It is shown that this 
decrease in total solubility can only be accounted for by assuming that 
the concentrations of the ions of the solute have diminished, and that 
the value of the solubility product has accordingly been reduced, The 
wprk now described was carried out with the object ot gaining further 
evidence on this point. 

The solubility of thallous chloride in acetic acid of concentrations 
between zero and 16A r , and that of fcetramethylam morn urn iodide in 
potassium hydroxide of concentrations between zero and 8 3A, 88 
been determined at 25°. Measurements of the conductivity o 
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caturated solution of tetramethylammonium iodide and of solutions 
Tar ring from jV /® to 7V/1024 have also been made for use in the 
calculations. The results show that the solubility of thallous chloride 
and tetramethylammonium iodide is so diminished in presence of the 
other electrolytes as to prove conclusively that the solubility product 
is not a constant, hut that it decreases with increase in the total 
concentration of electrolytes present. E G 


Ionisation Relations of Sulphuric Acid. Arthur A. Noyes 
and M. A. Stewart (J. Amer. Chem. Soc., 1910, 32, 1133—1162).— 
Sulphuric acid is usually assumed to undergo ionisation in aqueous 
solution according to the equations: H 2 S0 4 = II’ + HSO/ and 
HS0/ = H'+SO 4 ", but the only investigation yielding valuable 
evidence as to the proportion of the H30 4 " ion present is that of 
Soyes and Eastman Carnegie Inst. Publications, 1907, 63, 239). 
l’ne present work was therefore undertaken with the view of obtaining 
more definite information with regard to the ionisation of this acid. 

The hydrogen-ion concentration, C a , can. be calculated from the 
value of the mol. number, i, as determined from the depression of the 
f, p., by means of the relation C a jC = i - 1. 'The values of C%/C at 0° 
have been thus derived from the recorded f. p. dJta. 

It is shown that by combining conductivity and transference data, 
there can be derived maximum and minimum values of the hydrogen, 
ion concentration in sulphuric acid corresponding with the two 
limiting cases in which the only negative ion present is S0 4 ~ or 
HS<V, and in this way limiting values of C a jC at 25° and 0° have 
been calculated, incidentally it has been found from a study of 
existing conductivity data at 0° that the best values for the equivalent 
conductivity at 0° of certain ions are Ar = 40 3, Act = 41’1 Aso = 42-8 
and An = 224. 


The value of Ahso 4 at 25° and 0° can be approximately calculated 
from the transference and conductivity data, if it is true that the 
HS0 4 " ion is present in the sulphuric acid solution in considerable 
quantity so that its conductivity may enter as a factor. The values 
obtained are 35 — 40 at 25°, which are Dearly half of that of 
Aso Jt namely, 79 at 25°. 

The values of CujC have also been calculated from a consideration 
of the relative effects of sulphuric and hydrochloric acids on the 
hydrolysis of sucrose at 25° as determined by Ostwald (Abstr., 1885, 
882), and on that of ethyl acetate as determined by Kay (Proc. Rov 
Hoc. Kdm., 1898, 22, 493). v J 

A new isohydric method of determining the hydrogen-ion concen- 
tration is described,’ which consists in determining the relative 
concentrations of hydrochloric and sulphuric acids which drive back 
the ionisation of picric acid to the same extent. 

be values of C a /C at various concentrations at 0° and 25° obtained 
oy these different methods are tabulated. In order to derive the 

Ed™?- ° f the H ®°<' and S °t" i0QS from ^e values of 
thaf- £ eu ' 10D concentration, Noyes and Eastman (loc. cit.) assumed 
acid is Him c . orr c s P on ding conditions the first hydrogen of sulphuric 
dissociated to an equal extent to that of hydrochloric acid, and 
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hence estimated the concentration of the non-ionised sulphuric acid 
From this concentration and that of the hydrogen ion, the concentra. 
tions of the S0 4 and HSO, ions were obtained by subtraction. Similar 
calculations have now been made, and the results show that both tlie 
SO, and HSO, ions are present in large proportions at 
concentrations, that the latter is present in much larger quantity 
at 0'05 formal and the former at 0005 formal, and that at 0 05 f omj j 
the ratio ChsOj/Cso, increases greatly between 0° and 25°. The 
hydrogen-ion concentration decreases markedly within the saute range 
of temperature. 

Experiments have been made on the distribution t)f sulphuric acid 
between water and amyl alcohol. The ratio of the concentration of 
the acid in the alcohol to that in the water was found to increase as 
the proportion of non-ionised sulphuric acid in the aqueous solution 
increased. The rate of this increase is somewhat smaller even than in 
the case of hydrochloric acid, indicating that the non-ionised sulphuric 
acid is formed f ram two ions, H and IISO, , instead of from three 
ions, H', H’, and SO,". 

Determinations have been made of the transference of Na, H, and 
SO, during the electrolysis of sodium hydrogen sulphate at 25°. The 
conductivity of this salt has also been measured at various concentra- 
tions at 25°. By combining these data, the concentrations of Xa and 
R ions in a OT formal solution have been calculated, and the values 
CWC = 0-68 and CujC = 0-4-1 obtained. 

From the results obtained by Kay (loc. c it.) on the catalysis of ethyl 
acetate by 01 formal sodium hydrogen sulphate, the value of CujC has 
been derived and found to be 0 4 18. 

By means of the values of CujC and Ch/C.ns derived from the 
transference and conductivity data, the concentrations of the other 
ions in a 01 formal solution of sodium hydrogen sulphate have 
been computed, and found to be Cn&oJC = 014 and 6 , so 1 /C'=0'34 
respectively. 

From these data, and also from the corresponding data for 
0-05 formal sulphuric acid, the values of the product C u C'so 1 'C'hso j , 
the ionisation constant of the second hydrogen of the acid, have been 
found to be 0-034 and 0 031 respectively. E, G. 


Hydrolysis of Cyanogen. R. Naumann [Zeitech. Eleldnckm, 
1910, 16, 772 — 778). — The conductivity of potassium cyanate solutions 
is measured ; the mobility of the cyanate ion at 18° is 56‘5. IVhen 
cyanogen is passed into aqueous solutions of potassium hydroxide, the 
conductivity diminishes to a constant value. 7 he observed conductivity 
agrees well with that calculated on the assumption that cyanide ml 
cyanate are the only products. The conductivity of solution ; ,0 
cyanic acid at 0° is measured, and the dissociation constan oun 
be about 120 x 10" 6 . When cyanogen is passed through .water ■ 
the conductivity increases to a constant value, owing to the 

of cyanic acid (the hydrocyanic acid is practically a nou-condac h 
the saturated solution contains 0-221 gram-molecule o cyan > . ^ 

0-00005 gram-molecule of cyanic acid per litre, so that 1 U u. ■ x > 
cyanogen is hydrolysed. At the ordinary temperature, the con f 
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, ff3ter through which cyanogen is passing depends very much on 
0 rate 0 f the current of gaa, and it diminishes rapidly when the gas 
• "\ 01l ned. This is due to the decomposition of the cyanic acid into 
15 S mon j a and carbon dioxide. Cyanogen has, therefore, no definite 
clubility in water at 18°, the quantity absorbed increasing continuously 
with the timo of contact. . _ _ 

In the calculation of the dissociation constant of hydrocyanic acid 
. , T0 j jj 3811) a serious error was made, the correct value is log 10 A'= 
4-13 instead of - 10'14. This new value is not in harmony with the 
. t ^ iat the E.U-i '• of the hydrogen-cyanogen element is due to the 
formation of hydrocyanic acid. * T. E. 


Electrochemistry of Proteins. II. Dissociation of Basic 
r.sBinosenates of the Alkaline Births. T. Brailsford Robertson 
,j Fb,fic(d Chem., 1910, 14, 601—611. Compare this vol., ii, 
'A, ‘it ; s probable, since the neutral and basic caseinogenutes of the 
Ikiiis obey Ostwald’s dilution law, that a molecule of caseinogenate 
cives only two ions. The cation is supposed to be a complex ion 
containing the metal in a non-dissoeiable form. On this hypothesis 
basic calcium, strontium, and barium caseinogenates, instead of disso- 
ciation into three ions, one of which would be the metal, should give 
only two complex ions, and the dissociation should obey Ostwald’s law. 

The solutions examined contained 1 gram of caseinogen to 80 x 10 -5 
gram equivalents of calcium, strontium, and barium hydroxide; they 
were practically neutral to phcnolphthalein. The conductivity-dilution 
curve is in accord with Ostwald’s law for a binary electrolyte. If v, 
and ». are the ionic velocities and p the number of molecules of 
cascinngenate formed from one molecule of base, the values of 
p(r, + 1 > 2 ) are about twice as great for the caseinogenates of the alkalis 
as for the alkalino earths. As all the ions concerned are supposed to 
be complex protein ions^iq + Vg) must be much the same in all the 
salts. Hence p may be taken as two for the alkalis, and one for the 
alkaline earths. Tho simplest formula of sodium caseinogenate is 
[NaX" + X(OII)“], and of calcium caseinogenate, 

[Ca(X') 2 + jX(OH),',} 2 ], 

each ion having twice as many charges as there are molecules of base 
per molecule of caseinogen. 

The values of (tq-f u.;,) are about 40 x 10 -5 at 30°. This is approxi- 
mately the value calculated by Bredig as the minimum which ionic 
mobility approaches when the ions become very large. The caseino- 
genates of the alkalis are nearly completely dissociated, whilst calcium 
caseinogenate is only 57% dissociated. 

The freezing-point determinations of Robertson and Barnett (Abstr,, 
1909, i, 447) are explainable on the hypothesis that caseinogenate 
ions are quadrivalent, so that the sodium salt is written: 

[Xa,X**’' + X(OH)""]. 

This formula suggests that two C0 2 H. groups of the caseinogen 
molecule are active in the neutralisation of bases. R. J. C. 


Influence of the Degree of Dispersity of a Solid Crystal on 
its Melting* Point. P. P. von WEiMARN(Zef&c/i. CAem. Ind. Kolloide, 
1910, 7, 205 — 208). — A theoretical paper in which the author analyses 
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the relationships involved in the transition from the liquid t 0 a 
amorphous and crystalline solid states of aggregation. H. M D * 

A General Theory for Obtaining Disperse Systems by «, 
Dispersion Method. P. P. von Weimarn (J. tfuss. Ph m 
Soe., 1910, 42, 453-474. Compare Abstr, 1909, ii, 132, gj, “J 
606, 646). — A more detailed theoretical discussion of matter a |' Pe ,j ’ 
published, and a classification of the methods of peptisation. All • 
dispersion' methods of obtaining disperse systems can be explained 
according^)*) one general theory, the fundamental geyera! principle of 
which can be formulated thus : If for some reason or other the 
intensity of the forces of solution at the surface of disperse particles 
increases to an extent not greater than that at which the velocity of 
recrystallisation becomes considerable, then the disperse particles are 
peptisised by the dispersion medium. For an explanation of the theory 
the paper itself must be consulted. 2. K ' 

Colloidal Chemistry. A General Introduction, p. p, T0S 
Weimarn (/. Russ, Rhys. Chem. Soc ., 1910, 42, 476 — 48n),_A short 
historical and theoretical introduction to the two following papers, 
A good general niethod of obtaining any solid substance in the state of 
an amorphous solid solution of any degree of dispersion has been 
devised, and is based on the rapid cooling of a dilute liquid solution 
of a substance in a dispersion medium, which, in the pure state itself, 
solidifies to a glass when rapidly cooled. 

The best method of obtaining liquid colloidal solutions is based on 
the rapid condensation of the molecules of the dissolved substance, 
when the solvent is replaced by a dispersion medium which dissolves 
the solvent, but, practically, does not dissolve the dissolved substance. 
If a concentrated solution is added to such a disper sion medium, fine 
disperse precipitates are obtained, but not colloidal solutions, 


A Simple General Method for Obtaining Solid Colloidal 
Solutions of any Degree of Dispersion. P. P. von Weihabx and 
J. B. Kagan ( J . Russ. Phys. Chem. Soc., 1910, 42, 480—484, Com- 
pare preceding abstract). — When a transparent solid solution is heated 
gradually, the viscosity of the dispersion medium decreases, whilst the 
velocity of the molecules and molecular aggregates and the coefficient 
of diffusion increases ; consequently, at first, when L in the formula 
W- K.(Q - L)jL (J. Russ. Phys. Chem. Soc., 1910, 42, 214 - 228 ) has 
not yet increased appreciably, the condensation process occurs, and a 
bluish-violet opalescence appears, which becomes more and more 
marked until the solution becomes turbid. When L has increased 
sufficiently, the dispersion process commences, which is indicated by a 
diminution in tbe turbidity of the solution, and by a gradua n 
appearance of the bluish-violet opalescence, which then gra ua y 

dl When's 0'04% solution of sulphur in alcohol is immersed in liquid 
air, a solid, strongly opalescent, but partially transparent suspe ■ _ 
solution is obtained, which, when heated and well shaken, on y s 
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the second, the dispersion, process described above. With a 0-02% 
solution of sulphur a wholly transparent solid solution is obtained, 
which behaves entirely in accordance with the above theoretical 
scheme. The solution can be fixed or arrested at any stage of opales- 
cence, or at any degree of dispersion, by rapidly immersing the tube 
containing the solution at the given stage in liquid air. By employing 
very dilute solution of sulphur, molecular disperse solid solutions are 
ohtained, in which, when heated, the condensation process is so rapidly 
followed by the dispersion process that opalescence can spmetimes 
scarcely be observed. Exactly similar results were obtained with 
phosphorus, sodium bromide, and sodium and potassium chlorides. 

A ()'257o solution of phosphorus in alcohol gives a turbid glass; 
0-05 — 004% solution yields a partly transparent suspended solid 
solution, whilst 0’025% gives a wholly transparent suspended solid 
solution. Z. K. 


A Simple Method of Obtaining Sulphur, Selenium, 
Tellurium, and Phosphorus in a Colloidal State. P. P. von 
Wkimarn and B. V. Maljishekv (/. Puss. Phys. Ckem. Soc., 1910, 42, 
4jl_4S7. Compare two preceding abstracts), — Five to twenty-five 
c.c, of a solution of the metal, saturated at the ordinary temperature or* 
at the boiling point of the solvent (alcohol for sulphur and phosphorus, 
carbon disulphide for selenium), are rapidiy added to 1000 c.c. of the 
dispersion medium and stirred vigorously. The dispersion medium for 
sulphur and phosphoruj was cold water; for selenium, cold ether, The 
concentrations of these suspended solutions varied within the limits of 
several 1/10,000’s to several l/lOO’t-%, the solutions in the latter case 
being very turbid and rapidly coagulating. 

Tho solid solutions are coloured, opalescent, and fairly stable, the 
stability of the phosphorus and selenium solutions depending on the 
peptisation processes. 

This method of obtaining colloidal solutions is recommended for 
lecture experiments. The probable solubility of selenium in carbon 
disulphide is 0*02 — 0*015 gram in 100 of solvent. 

Colloidal tellurium is obtained by adding 0’1 of the element to 5 c.c. 
of a boiling solution of potassium hydroxide, saturated at the ordinary 
temperature, and adding the solution of the metal thus formed to 
1000 c.c. of cold water, the mixture being stirred vigorously. The 
stability of the colloidal tellurium solution depends directly on the 
peptisation processes, and can be greatly increased. The solution can 
S more stable by the addition of gelatin or similar 


substances. 


Z. K. 


D< 1 010 ° nn f the CoUoidal State. Paul Rohland ( Bioohem . 
nf ■,//’’ l^|®’ — Observations relating to the behaviour 

the . subs , t “ ces are referred to as showing that substances in 
in tv.n a . C< !? . ar0 frequently much less reactive than they are 
ferv a oi ^ a ] ^ orm * The viscosity of colloidal substances is 

3 0,t6D “creased or decreased by special types of ions. 

H. M. D. 
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The Purification of Colloids by Dialysis. Richard Zsiomokjv 

and R, Hjyeb (Zeitach. anorg. Chem., 1910, 68. 169—187) A ( . 0]J 

parison of parchment., collodion, and fish-bladder membranes in ^ 
dialysis of colloidal silica, shows that the last-named acts most rapidly 
Collodion membranes, which are perfectly impervious to colloidal silver 
allow silica to pass with considerable ease. Continuous renewal of the 
water in the outer vessel has no advantage over a renewal every t wo 
hours. With a suitable membrane, the chlorine is reduced to the 
limit of recognition by means of silver nitrate .in about twenty 
hours. 

An improved dialyser is described, in which a membrane is stretched 
over a vulcanite riDg, placed on a vulcanite tray with edges only 4 mm, 
high, and provided with radial ribs. The water enters at the centre of 
this tray, and travels radially in a thin sheet, escaping at the dr- 
cumference. This appliance allows of rapid dialysis. 

In order to estimate chlorine in colloidal solutions of silica, the free 
hydrochloric acid is first estimated by titration with jV/ 100-sodium 
hydroxide. Another quantity is then exactly neutralised with sodium 
hydroxide, a drop of 5% potassium chromate solution is added, and the 
chlorine is titrated with Nj 100-silver nitrate. A standard solution 
may be used for comparison. Under these conditions, O'Ol c.c. of 
W/100-silver nitrate, run in from a graduated capillary pipette, pro- 
duces a distinct change of colour, and it is possible to detect O OOlmg. 
of chlorine in l c.c. of the dialysed liquid. The dialysis, however, 
proceeds beyond this limit, and it is necessary to employ Jordis’ method 
(this vol., ii, 416) of distillation with sulphurid acid. The residue ob- 
tained after neutralising 100 c.c. and evaporating to dryness is trans- 
ferred to a small distilling flask, 0'5 to 1 c.c. of concentrated sulphuric 
acid is added after closing the apparatus, and the distillation is con- 
tinued until nearly all the sulphuric acid has passed over. The 
chlorine in the absorbing liquid is estimated by Richards’ nephelo- 
metric method (Abstr., 1004, ii, 287) by means of silver nitrate. 

The precipitation of silver chlorido is not hindered by the presence 
of colloidal silica, unless the latter is in very large excess. If some 
sulphuric acid is present, the precipitation is in all cases normal. 

Sodium sulphate is much less readily removed from silica by dialysis 
than chlorides. Alumina and iron, derived from the sodium silicate 
used, are not eliminated. Minute quantities of hydrochloric an 
increase the stability of the colloid, sodium hydroxide at In* 
diminishes it, but subsequent additions increase the stability. ^ ^ 


The Binary System Pyridine-Potassium Thiocyanate. • 

L. Wagner and Ernst Zek.ner ( Monalsh ., 1910, 31, 833— )■ 

course of the fusion and solubility curves of two substances J 
the melting and eutectic points has been thoroughly studiec on y ^ ^ 
case that the mutual solubilities of the 
falling temperature. 


* ' f L 

two substances decrease wiB 


for 

fusions containing the two substances is then the ordinary cu 
two^branches, neither of which shows a minimum, an 
point. 


The temperature-concentration diagram 0 

■ ncesia then the ordinary curve m 

ihows a minimum, and one , 
When the solubility of one substance in the other passes 
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* minima'll there are four’cases which are theoretically possible, and 
for which the authors give the curves. Ono of these is where the 
twe branches of the fusion curve intersect below the minimum in an 
eutectic point. The system pyridine-potassium thiocyanate partly 
conforms to this type, differing from it in that between the eutectic 
point and the melting point of the potassium thiocyanate there is a 
four-phase invariant system, namely, liquid pyridine-liquid potassium 
thiocyanate-solid potassium thiocyanate-vapour. The mutual solubility 
of the two liquid phases increases as the temperature falls. 

Jhe various points on the curves were obtained by heating together 
weighed quantities of pyridine and potassium thiocyanate in sealed 
tubes, and observing the temperature at which the crystals disappear 
or are deposited. 

The eutectic temperature is approximately - 43-3°, the mixture 
containing 3-1% of potassium thiocyanate. The four-phase system is 
formed at 188*5°, 

Potassium thiocyanate has in. p. 173*8°. T. 8. P. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. IV. Phenol and the 
Methylcarbamides. Robert Kremann [with J. Daimer, F. Gugl, 
and H. Lieb] ( Monalsh ., 1910, 31, 843 — 853. Compare Abstr., 
1907, i, 1)12).— The melting-point curve for mixtures of phenol 
and as-dimethylcarbamide falls from the melting point of the 
dimethylcarbamide to a break at 25 — 25*5°, and then to a eutectic 
point at 9°, representing mixtures containing 63% and 84% of phenol 
respectively. The break at 25° is due to the separation of the compound 
formed from ono molecule of each of the components, the composition 
of the compound being determined by moasuiing the times of arrest 
for mixtures varying in composition from 0—63% phenol. The eutectic 
is a mixture of this compound with phenol. 

The curve obtained for mixtures of phenol and monomethyl- 
carbatnide is similar in character, the break occurring at 8° and the 
eutectic at -7° representing mixtures containing 60% and 77% of 
phenol respectively. The break at 8° is again due to the separation of 
a compound containing one molecule of each of the components, 

he curve for mixtures of phenol and s-dimethylcarbamide is the 
ordinary one for a two-component system giving one compound and 
two eutectics. The compound is formed from two molecules of phenol 
and one molecule of dimethylcarbamide, and has m, p. 14°. The 
eu ectic temperatures are +5° and -3°, representing mixtures 
conta 1D1Dg 81 % and 4T % of pheD0[ resp8c( , ivel ^ 

lie above results support the statement that asymmetric substitu- 

U?, ‘“‘“tsoos the power to form compounds, whereas symmetrical 
itution does not have this effeet (compare Abstr., 1906, ii" 268). 

T. S. P. 

SoMnmfp 1111 * *? e * ween Solid Cuprous Iodide and Aqueous 
and G M T A? r ng Cupric Salt and Iodine * Wh.i.iam O. Bray 
The result* h™*? 4 / ? mer ' CV “ )B * Soe > 1910 > 32 > 1207—1214).— 
law of tho Cn , - d m t,1 ' s P a P er are the outcome of a study of the 
as s- action in dilute aqueous solutions. 
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Cuprous iodide is only slightly soluble in water, bnt in the p rese 
of iodine a considerable amount dissolves, owing to the formation J 
cupric iodide and tri-iodide. The following equilibria are involve ” 
CoI(solid) + P 2 =Cu" + 21' and I,'=I 2 + r. 0 

Values have been determined at 25“ under widely different conaj 
for the former equilibrium. The ionic concentrations in the i 
mixtures were calculated by means of the relations derived] 
conductivity measurements. The values obtained for the equil] 
function A' = (Cu”)(r) 2 /I 2 l show that this equilibrium cotlL. 
with the law of mass-action only as far as the influence of iodine'll 
concerned and deviates from it when cupric salt, iodide, or other salt 
is added. In all cases, however, the deviations are of such a nature 
that K increases with increasing concentration. This result is 


illustration of the rule that when the concentration of an ion is based 
on conductivity measurements, the ratio of its “ activity ” (Lewis 
Abstr., 1908, ii, 16) to its concentration decreases somewhat with 
increasing ion concentration. From this rule it follows that the 
solubility product of a salt will not be constant, but will increase with 
increasing ion concentration. 

Values have also been calculated for the equilibrium function 
fr=(I')(I 2 )/(Ij'). The results confirm the conclusion (this vol„ ii, j!20) 
that K decreases with increasing concentration of iodide, but that other 
salts do not produce a similar effect. 

Conductivity determinations made with several of the equilibrium 
solutions have shown that cupric iodide and tri-iodide are ionised to 
the same extent as magnesium chloride, and that cuprie nitrate is ionised 
to a somewhat smaller extent. E. G, 


Equilibria in the Precipitation of Metals by Hydrogen 
Sulphide. Ludwik Bruner and J, Zawadski {Bull. Acad. Sa. 
Cracow, 1909, 267—312). — The precipitation of thallium sulphide 
by hydrogen sulphide is a reversible reaction. Measurements in 
solutions of different acid and hydrogen sulphide concentrations show 
that at 25°, A" = [T1‘ ] 2 [ U 2 S]/[H’ ] 2 = 0-6 3 7 . The equilibrium has also 
been approached from the other side by adding thallium sulphide 
to sulphuric acid aud passing hydrogen sulphide. Measurements at 0' 
and 40“ lead to values for the equilibrium constant from which a value 
for the heat of precipitation of thallium sulphide is obtained by van t 
Hoff’s equation, in agreement with that derived from thermochemical 
data. 

The values of K obtained for the precipitation of ferrous sulphide 
vary, owing to experimental difficulties, but lie between 2'7xl0 and 
9T x 10 s . Calculations are made of the solubility products of non, 
cadmium, and lead, and the results of previous observers for these an 
other sulphides are discussed and criticised. It is shown that t e 
published values for the solubility of sulphides in pure wa ei, 
calculated from the electrical conductivity, are not in accordance n 
the analytical behaviour of the metals. 

The results from thallium sulphide are employed to calc u a 
electrolytic potential of sulphur. The experiments with lead S “P 
lead to a result in close agreement with this. From the poten ia 
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obtain, the solubility products of the sulphides are calculated by 
means of Bodlander s formula, and values are obtained in »ood agree- 
ment with the experimental results, with a few exceptions. ? The 
observed solubilities are then used to calculate the heat of formation 
of the sulphides, in good agreement with Thomsen’s results. 

C. H. D. 

Equilibria in the Precipitation of Metals by Hydrogen 
Sulphide. Ludwik Bruner and J. Zawadskt / K 
Ckm., 1910, 07, 454— 455).-Owing to differences in the uieToTs 

of expressing concentrations m the data from different sources there 
»"> «**»» »" mencal T? tS “ th * 8uthOT *’ calculations (see preceding 
abstract). The corrected value for the potential of sulphur against 
the hydrogen electrode is if,- +0545. Employing this value to 
calculate the solubility constants, and adopting more recent values for 
the electrolytic potentials of iron and silver, the agreement between 
the calculated and observed values is improved. The imperfect agree- 
ment m the case of zinc is attributed to tho known transformation of 
/?ZoS into tho less soluble aZnS. C H D 

Equilibria in the Action of Potassium Hydroxide on 
Mercuric Bromide and Chloride. Walter Here iXeitsch anon 
Ckm., 1910, 68, 165 — 168). — In the reaction: HgBr, + 2KOH'- 
Hg 0 + 2 KBr+ H s O, the constant [HgBrJKOHJ^KBr]^ is found to 
kvc be average value 101 x 10'*. Basic salts are, however, also 
formed. The reaction of potassium bromide with an excess of mercuric 
oxide (Borsch, Abstr., 1891, 1413; Bugarszky, Abstr., 1893 ii, 450 
cob) gives a constant 15 x 10 -4 . 1 

The precipitation of mercuric chloride by an excess of potassium 
hydroxide has also been measured in two concentrations. C, H, D. 


Kinetics of the Formation of Ethyl Ether from Alcohol and 
Ethyl Hydrogen Sulphate. Robert ICremaxn (Manats/,., 1910, 31 
7 * ,4- llie rate at which the reaction between ethyl alcohol and 
ethyl hydrogen sulphate proceeds at 100°, 125°, and 135° has been deter 

^r UriDgt “ 6 inC T 6 iE acidit y durln s the course 1 of the 
eact on The increase in acidity is not a direct measure of the extent 
* nch the reaction has taken place, since «he sulphuric acid formed 

according to the e^Tb ^ thealcoho1 to ref °rm ethyl hydrogen sulphate 
It til if the t e 7 ulll r br,UIn reaction : EtOH + H 2 SO,^EtSO,H + fl O 
,1 ? eD JP e, ‘ a ^e of experiment this equilibrium adjusts itself nric* 

StKSbSs 1 T” s,4“*- ““E 

the obaovvpH ; 6d • S > V0 ’’ the cor * ection to be applied to 

-sr - a- ~ — s 

to be bituoIwulTr a^r la f rg9 exae ! s > and the reaction is assumed 
Older to reduce the diff f slm P htloatlons having to be made in 
readily integmed! e ^ Q » 8 form in which it can be 

approximately 8 con«tii? Ve!ocity constant are not even 

«v m . VOL i” ’ U decrcase very c °nsiderably during the 
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coarse of the reaction, the rate of decrease being the greater th 
greater the initial concentration of the ethyl hydrogen sulphate. This ' 
probably due to the retarding effect of the water formed by th 
action of the alcohol on the sulphuric acid. ' 

A comparison of the times necessary for the reaction to proceed to 
the same extent at different temperatures gives a fcemperatur 
quotient of 2*5 for 10°. 

The ordinary method for making ether is discussed in the light of 
the results obtained. T, S. p 

The Mechanical Vibration of Atoms. William Scthkrlavd 
{Phil. Mag., 1910, [vi], 20, 657— G60).— On the assumption that the 
atoms of an element may be replaced by cubes of uniform density 
having the same mass as the atoms, and just large enough to 
circumscribe them, the author calculates the wave-lengths corresponding 
with the fundamental mechanical vibrations of the atoms of the 
alkali metals and the halogens. It is shown that the wave-lengths 
corresponding with the vibration of the molecules of the alkali halogen 
salts are probably represented by the sums of. the wave-lengths of 
the constituent elements. When the computed wave-lengths for 
sodium chloride, potassium chloride, bromide and iodide are compared 
with the lengths of the longest infra-red waves examined by RubeDs 
ana Hollnagel in the case of these four substances, it is found that a 
nearly constant ratio of eight is obtained. According to this, the calcu- 
lated mechanical period of vibration is 6nly three octaves below the 
lowest period experimentally investigated in each of these four cases. 

U. M. D. 


New Proof of the Existence of Molecules. The Syedbehg and 


Nils Pihlbiad (Zeitsch. physical. Chem . , 1910,74, 513—536. Compare 
Abstr., 1909, ji, 277, 561, 723). — The relationship between the absorp- 
tion in a colloidal solution and the size of the particles has been 
further investigated. Some of the measurements were made with a 
Vierordt spectrophotometer and a light source giving a continuous 
spectrum, but the later and more accurate measurements were msflie 
with a Kbnig-Martens spectrophotometer with homogeneous light. 


The results are expressed in terms of k = —} 1°%-/ or k„ t =kjin<ft‘ 

t/log, 1 

per litre, where I 0 and / represent the intensities of the light before 
and after traversing the absorbing Layer, and d is the thickness of 


the absorbing layer in cm. • 

A series of solutions of colloidal gold containing particles of different 
magnitude have been prepared, and it is shown that the wave-length 
for maximum absorption diminishes progressively as the size of the 
particles diminishes, whilst the maximum value of k m increases at first, 
attains a maximum, and finally diminishes with progressive diminu- 
tion in the size of the particles. When a solution of phosphorus in 
ether is added to a solution of chlorauric acid, HAuCJ 4 (the absorption 
maximum of which is in the ultra-violet), the absorption spectrum is 
at first displaced a little towards the ultra-violet, and then a 50 
continuous displacement towards the visible spectrum occurs. 
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change from gold eolations with a known degree of dispersion "(size of 
particle) and absorption in the visible region to chlorauric acid (with 
molecular dispersion and maximum absorption in the ultra-violet) is 

continuous. . 

Examination of solutions of colloidal arid dissolved selenium confirms 
the above results ; in this case the maximum absorption of the molecular 
solution (in carbon disulphide) lies in the visible region. Some 
observations with indigotin solutions are also described. 

A relationship has been found between the absorption exerted by each 
particle ami the degree of dispersion. q_ g. 

Berzelius’ Error as to the Discoverer of the Law of 
Neutralisation. Max Spetek (/. pr. Chern., 1910, [ii], 397—408). 
—Historical. 0. S. ‘ 

A Simplified and Improved Form of Toepler’s Mercury Air- 

Pump. Andreas von Antropoke ( ('Item . Zeit., 1910, 34, 979). The 

throwing upof mercury in the Toepler pump is avoided in this form by 
placing the cylindrical vessel in an inclined position. The vessel need 
not have a capacity of more than 200 c.c. It is drawn out into a 
conical form at its upper end, at the junction with the capillary. The 
pump may be worked rapidly without injury, and is very simple* in 
construction. C. H. D. 


New Modification of the Kipp Gas Generator. F. Alex 

McDermott (/. Ind. and Eng. Ch-.m.. 1909, 1, 81 1 — 812). 1 The paper 

contains a sketch and description of a modification of the Kipp gas 
generator, in which the base is made cylindrical with a dome-shaped 
top and in two portions, which fit together with a groimd joint ; an 
indentation encircles the inside of the cylinder at a convenient distance 
from the bottom, and canies a perforated porcelain or lead tray to 
carry the active material ; it has a Jiole in the centre through which the 
slem of the acid reservoir passes in the usual manner. • 

The advantages claimed lor this apparatus are: (1) accessibility of all 
]ftrts for cleaning and recharging ; (2) stability, as it is not so tall as 
the usual forms ; (3) an even distribution of the active material over a 
relatively large area. p q 


Weighing, Otto Kuhn (Chem. Zeit., 1910, 34, 1097—1098, 
1 HI8-110!), .—Neglect to reduce the weighings of crucibles and 
(i ier c emical apparatus to the weight in a vacuum may cause an 
errot o several tenths of a milligram if the atmospheric conditions 
ary between two weighings. Tbe correction should therefore be 
analytical work. Double weighing should be employed in 
hilance° 6 imiciate errors due to unequal expansion of the arms of the 

C. H. D, 


64—2 
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Inorganic Chemistry. 


The Molecular Weight of Water in Different Solvents. 
Giuseppe Bruni and M. Amadori (Gazzetla, 1910, 40 ii, 1 — 8)._! 
Water is not sufficiently soluble in any hydrocarbon to permit of 
cryoscopic measurements, but a number of other solvents which might 
be expected to cause association have been examined. In each case the 
degree of association increases with the concentration, being very near 
to 1 in dilute solutions in bromoform, ethylene bromide, dimethyl- 
aniline, p-toluidine, methyl oxalate, methyl succinate, and veratroie. 
Alcohol, phenol, and acetic acid are associated in the same solvents, 
ethylene bromide having the greatest effect and methyl succinate the 
least. Alcohol and phenol, like water, form single molecules in dilute 
solution, but acetic acid is associated even in very dilute solution in 
ethylene bromide. L. It D. 


Direct Synthesis of Volatile Hydrogen Compounds. Am- 
ADDER Ch. Vournasos (Her., 1910, 43, 2272— 2274),— Not only can 
phosphorus, arsenic, antimony, and sulphur be transformed into their 
hydrides by heating with sodium formate, but also other elements, 
especially those which are volatile, and various compounds. The less 
volatile a substance is, the more difficult it is to reduce it. 

If a compound is made up of two volatile components, both ate 
reduced, giving the two hydrides ; this is the case with the sulphides 
of phosphorus, arsenic, and antimony, and the phosphides of anenic 
and antimony. If only one component is volatile, that alone is hydro- 
genised ; for example, the phosphides, sulphides, arsenides, antimon- 
ide* selenides, and tellurides of the metals. A lar ge number of 
cbloro-, bfomo-, iodo-, and fiuoro-derivatives, especially those of the 
heavy metals, give the corresponding halogen hydrides. Nitrides of 
the metals give ammonia, filicides, borides, and carbides are aft 


re< Selenhim and tellurium fo.rn the hydrides when heated with 
sodium formate to 400°; the yield is limited, owing to the leieue 
reaction (decomposition) which takes place. 

Hydrogen silicide is formed to a slight extent when an eqmmolecour 
mixture of amorphous silicon and sodium formate is heatei at u ■ 
The reaction takes place more readily when the silicon is disui i 
aluminium (2 parts of silicon to 60 of aluminium) and he tempi ” 
keDt at 750° Hydrogen boride is formed when the silicon '-!■ 
^amorphous bln'l part of boron to 25 parts of ahum,,-), 
it also results when a mixture of boron with sodium ion ^ g y 
in' the electric arc. 


Seme Analogies between Derivatives^ _ of Oxygen 
Nitrogen. Angelo Angeli (AlU B. ^ 

ii, 94— 101. Compare this vol., u, 844).— The autio i 
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ey r< i lls the views put forward in the former paper as to the 
analogy displayed in many of their reactions between hydrogen 
peroxide, hydroxylamine, hydrazine, etc. R. y. g. 

Decomposition of Ozone by Ultra-violet Light. Eva von 
Baiik (-bm. Phi/sik , 1910, [iv], 33, 598 — 606). — When ultra-violet 
jjyjjt- from a quartz-mercury lamp is allowed to fall on ozonised 
oxygen, the ozone is decomposed. The rate of decomposition increases 
rapidly as the pressure on the gas is reduced. For a given intensity 
of the incident ultra-violet radiation, the ozone disappears at a rate 
which agrees with the requirements of the equation for a unimolecular 
change, if the pressure is kept constant. The velocity constant is nearly 
independent of the pressure when this exceeds 200 mm. of mercury, 
hut for lower pressures the constant increases rapidly as the pressure 
falls. 

Jn consequence of the decomposing action of ultra-violet light, the 
measurement of the absorption of ultra-violet radiation cannot be 
applied to the estimation of ozone at low temperatures. • H. M. D. 

Ozone. V. The Development of Heat in the Decomposition 
of Ozone. Anton Kailan and Stkphan Jahn (Zeilseh. anorg. C/mn., 
1910, 68, 243 — 250. Compare Abstr., 1909, ii, .37). — The oxygen, 
containing 10% of ozono, is led through a decomposition tube contain- 
ing soda-lime, enclosed in a vacuum vessel as calorimeter containing 
water. A manganin spiral is also provided for heating the apparatus 
electrically in order to calibrate it. With this apparatus, a rise of 
temperature of 0'2° in ten to fifteen minutes may be measured to 
(l'001“. The corrected value for the development of beat in the 
decomposition of ozone at constant volume is 31,500 cal. per gram- 
molecule. 

Experiments with other catalytic agents show that platinum-black 
gives high values, and rapidly loses its activity. With a heated 
platinum wire, which is easily calibrated, the concordant value 
34,000 cal. per gram-molecule is obtained. C. H. D. 


New Hydrogen Sulphide Apparatus. Stf.fan Urkasch (C/tem, 
Zeit., 1910, 34, 1040 — 1041). — The apparatus may be used in the 
laboratory room close to a fume chamber without causing any in- 
convenience whatever, and, owing to t-he high pressure, several 
solutions may be treated simultaneously with hydrogen sulphide. 

A holds 5 litres, B altogether 6 litres, C altogether 4 litres, B 
also 4 litres. When used fur the first time, 11 is filled with water, 
an a glass tube reaching to the bottom is introduced, C contains iron 
'. ’I' ^ dilute hydrochloric acid (2 : 1). Hydrogen sulphide is now 
passed until the water in B is quite saturated, and the apparatus 
st en l ^ e d U P as shown in the figure, If the gas is wanted first, 
opcoc /and then stopcock j are opened, causing the acid to flow from 
the°- i ^ e ,8 as evo ' v ®d enters by the tube a into B, passes through 

ana i '*7 means of the tube be and stopcock g then passes 

„ , th ' 10 80 ut ' on to be tested. The gas current is easily regulated, 
he spent acid is drawn off from the bottom of C. If saturated 
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hydrogen sulphide water is required, it is allowed to drain f rom 
the burette, and the volume may thus be measured. Owing to the 
difference in level, fresh water flows from A into B until the foi mer 
height has been again reached, and this water becomes again saturated ' 
with hydrogen sulphide. Not until 5 litres of hydrogen sulphide 
water have been used is there any need for, replenishing the 
contents of A. During the passing*of the gas, the siphon is 
closed, as otherwise a little of the solution ought find its 
way into A. When no gas but only the solution is required, 



The Constitution of Weber’s Acid. Konrad W Jcbisch 
(Ch*m. £eU., 1B10, 34, 1065-1066)— Objections are brought forward 
against the validity of the ordinary structural formula! for sulphm 
acid and nitrosylsulphonic acid. The former is regarded as an additi 
compound of sulphur trioxide and water, and the latter as 

H 2 O,SO s ,S0 3 .N s O a . . 

Thermochemical reasons are given for supposing that the group. s 
present in both compounds, and that hydroxyl groups aie a j ^ 


Action of Crushed Quartz on Nitrate 80111*10113.^ Hawsos 
E. Patten (/. Physical Chtm., 1910, 14, 61h hi )• wll j c ], wl5 
made with fine quartz flour of 710 sq. cm. area p b ‘ ’ 
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washed with hydrochloric acid and distilled water. On percolating 
through it an 0*01 .Absolution of silver nitrate sterilised with chloroform, 
some silver remained on the quartz in an insoluble condition, and the 
filtrate contained upwards of 1% of nitrite calculated as silver nitrite. 
The silver remaining on the quartz, which was perhaps in tbe form of 
silver oxide or silver silicate, was soluble in ammonia, but the percolated 
silver nitrate was not tested for acidity. 

The reduction of nitrate decreases as the adsorptive capacity of the 
quartz surface becomes satisfied. Sodium nitrate under sterile 
conditions is not reduced in contact with quartz to give any substance 
o x id i sable with permanganate. The looser combination aud the 
greater hydrolysis of the heavy metal nitrates may facilitate their 
reduction by quartz. R. J. C. 

The Hydration of Metaphosphoric Acid. D. Balareff 
[Zeitsck. anorg. Chem., 1910, 63, 266 — 268. Compare this vol., ii, 
007 ),— Although it is not found possible, on account of the volatility 
of metaphosphoric acid, to reach the temperature at which ortho- 
phosphoric acid would pass directly into the meta-acid, it is found that 
metaphosphoric acid in aqueous solution becomes directly hydrated to 
form the ortho-acid, without any intermediate formation of pyro- 
phosphoric acid. C. H. I). 

Synthesis of Hydrogen Arsenide from its Elements. 
Alexander Ch. Vournasos (Ber., 1910, 43, 2264 — 2272}.— -Dry 
nascent hydrogen, as prepared by heating sodium formate, readily 
combines with certain of the metalloids to form the hydrides of these 
elements (compare this vol., ii, 286). Hydrogen arsenide may be 
obtained by passing the vapours of arsenic heated to 460° over sodium 
formate contained in a tube heated to a temperature just below the 
decomposition point of the formate. The heat of the arsenic vapour 
completes the decomposition, aud a mixture of hydrogen and hydrogen 
arsenide is obtained. The reaction is carried out much more con- 
veniently by heating a mixture of three parts of powdered arsenic with 
eight parts of dry sodium formate rapidly to 400° in a round-bottomed 
flask. Yields of 12 — 17 volume % of hydrogen arsenide have been 
obtained. 

Instead of using sodium formate alone, it is better to use an equi- 
molecular mixture of sodium formate and sodium hydroxide or lime to 
prepare the nascent hydrogen, as this prevents the formation of sodium 
oxalate, and hence of carbon monoxide, when the temperature is raised 
too high. Moreover, arsenious oxide, sodium arsonite, or arsenic acid 
may be used in place of arsenic. When a mixture of equal weights 
of sodium formate and normal sodium ortho-arsenite is heated to 
temperatures not exceeding 400°, a gaseous mixture of hydrogen 
arsenide and hydrogen is obtained containing nob more than 2 — 3% of 
the latter gas. * • 

One great advantage of this reaction is that sulphur compounds and 
other inorganic and organic compounds of arsenic, for example, solid 
hydrogen arsenide, Schweinfurt green, arsenic trisulphide, arsenic- 
containing magenta, etc., all give arsenic trihydride when heated with 
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sodium formate, or with a mixture of sodium formate and so j; llBl 
hydroxide. Marsh’s test may thus be carried out without it beino 
necessary to transform the arsenic compound into one of its oxygen 
derivatives. Organic compounds are best destroyed by oxidation with 
nitric and sulphuric acids, and the dry residue, which may still contain 
carbon, heated directly with the formate mixture. In some cases, it j s 
an advantage to transform the arsenic acid produced by the oxidation 
into arsenic sulphide before further treatment. This is best done by 
means of pure hydrogen sulphide prepared by heating ten parts of the 
formate-hydroxide mixture with three parts of flowdrs of sulphur to 
400°. 

Urine which is to be tested for arsenic is made strongly alkaline 
and evaporated to dryness, the residue then being treated as above. 
Acids are first neutralised, and then evaporated, etc. Aniline dyes 
and textiles dyed with colours containing arsenic can be treated directly 
with the formate-hydroxide mixture, since organic matter does not 
affect the reaction, but it is better first to isolate the arsenic as 
chloride by distillation, and then transform it into the sulphide, or else 
to destroy the organic matter by fusion with sodium nitrate. 

Bv the above methods it Is possible to detect 0-001 mg, of arsenic. 

A* mixture of antimony oxide and sodium formate gives no trace of 
hydrogen antimonide when heated to 400°, metallic antimony alone 
being formed. When, however, sodium antimonite is used instead of 
antimony oxide, and the mixt are rapidly heated to 800", small quantities 
of the. hydride of antimony are formed. This compound is also 
produced to a slight extent when metallic antimony is used and the 
mixture heated to a bright red heat. Antimony tri- and penta- 
sulphides simply givo rise to metallic antimony and hydrogen sulphide 
at 400°. Thus arsenic may be separated from antimony in their 
compounds by heating with ttie formate-hydroxide mixture to 400=, 
the antimony remaining behind in the metallic form. At 800', 
however, some antimony also volatilises as the hydride, l.*S, P. 


Percarbonates. Ernst H, Riesenfxld (Ber,, 1910, 43, 
2594— 2595).— Polemical, A reply to Tanatar (compare this vol,, 
ii, 33, 203, 290, 774). T - s - Pl 

Silicon Monosulphide. Livio Cambi (Alii R. Acad. Lmcti, 
1910 fvl, 19, ii, 294 — 300).— When silicon (in the form ol leno- 
silicon) and sulphur are heated together in an electric arc furnace, « 
vigorous reaction takes place, and a grey mass results, 
bv sublimation in an electric furnace, silicon monosuiphide mj 
obtained. The compound sublimes at 940-980" at 20-30 
it occurs in two forms, namely, a black solid which may • 
vitreous character, and a yellow powder On resubhmation f ^ 
form, both are produced, the yellow one being deposited m tn 
parts of the tube employed. Analysis of either pro uc eai a ^ 
formula SiS, and the substance does not appear to be a ma - • 

black modification has D“ 1 ;853. With alkahs tlm compound^ 
according to the equation SiS + 2KOH = Si0 2 + Kj 8 + s- , aD| j 
sulphide dissolves in water with evolution of hydrogen 1 
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formation of soluble silica, and of a finely-divided orange substance, 
which appears to be related to the oxygenated silicon hydrides of 
Whhlcr (Annalnt, 1863, 127, 257). It decomposes slowly in watpr, more 
rapidly in alkalis, with evolution of hydrogen and formation of 
silica. It dissolves in hydrofluoric acid, hydrogen being evolved, but 
it is insoluble in other acids. The yellow sulphide is also hydrolysed 
with evolution of hydrogen sulphide, hut instead of soluble silica 
an d the compound just described, a white, insoluble substance is 
farmed, which yields hydrogen when treited with alkalis. 

■ E. V. S. 

The Equilibrium Diagram of the Silver-Cadmium Alloys. 
Gu'serpE Beuni and E. Quehcigh (Zeitsch. anorg. Chem., 1910, 6s' 
198— 206).— Silver and cadmium are melted together in an atmosphere 
of nitrogen. The diagram obtained is simpler than that of Eose 
(Abstr., 1900, ii, 86), although agreeing with it in the form of the 
liquidus. From 0 to 80 atomic % of cadmium, the alloys form a 
continuous series of solid solutions. The crystallisation intervals 
increase from 0 to 40 atomic % Cd, diminish to zero at 00%, increase 
to GO";, and again reach zero at 80% Cd. This indicates the existence 
of two compounds, AgCd and AgCd 4 , both of which form solid 
solutions. This part of the curve resembles that, of the magnesium- 
cadmium alloys (Grube, Abstr., 1906, ii, 355). The compound AgCd 
undergoes a transformation at 433°. 

, From 80 atomic % Cd to 97'%, crystals of AgCd, separate, and from 
this point onwards solid solutions are formed. There is no eutectic 
point, the freezing point of cadmium being raised by the addition of 
silver, even in minute proportion. 0. H. D. 

Peptisation of Silver Bromide. Kapiiael E. Liesegaxg (Zeilsch. 
1‘lwtoehem., 1910, 9, 60 — 64). — A theoretical paper in which the 
author discusses the nature of the changes involved in the granulation 
and peptisation of the silver haloids. H. JJ, D. 

Sfiver Nitrate Formed by the Action of Nitric Acid on 
Silver Sulphide. Hippolytk Greener (./. Amur. Chem. Soc., 1910, 
32, 1030— 1032).— Boiling nitric acid of concentration above 5% 
dissolves silver sulphide rapidly, forming silver sulphate and nitrate. 
Acid stronger than 94%, however, forms only the sulphate. The 
maximum amount of nitrate (95%) is obtained by the use of 15—20% 
au ’ 8i' eater dilution than this resulting iu a smaller percentage. The 
pro action of the nitrate is diminished by boiling the acid or prolonging 
its time of action. & WOW 

PhoRnh* of Potassium Hydroxide on Normal Calcium 
■910 660-fiKii ILLIAM ° EcnsN1!E DE Coninck (Bull. Acad. roy. Belg., 
heated w'n, bl , - /-—Normal calcium phosphate is not acted ou wheu 
hours Ea lar « e exc ess of potassium hydroxide at 96—97° for fifty 

T. S. P. 
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The Binary Systems of Calcium Metasilicate -with Calei um 
Chloride and Calcium Fluoride. B. Karasd£efp ( Zeitsch . non 
Chem., 1910, 68, 188— 197).— Mixtures of calcium carbonate, silica, 
and calcium fluoride are melted in a carbon tube and subjected tc 
thermal analysis, the porcelain tube of the thermo-couple being p ro . 
tected with a layer of tar and graphite. Calcium metasilicate ami 
calcium fluoride form a simple eutectiferous series, with a eutectic point 
at 48 molecular % CaF 2 and 1130°. The conversion of pseuk 
wollastonite into wollastonite on cooling may be followed micio- 
scopically, but does not produce any thermal effect. 

The eutectic point in mixtures of calcium metasilicate and calcium 
chloride lies close to the calcium chloride point, and 8° below it. Solid 
solutions may be formed up to 10 molecular % CaCl 3 . There is no 
evidence of the formation of additive compounds. C. H. I). 


Metallic Strontium. Bex L. Glascock (J. Amer. Chem. Hoc., 
1910, 32, 1222 — 1230).— A study lias been made of the conditions 
necessary for the preparation of strontium by the electrolysis of its 
fused chloride. A quantity of the metal was prepared in the following 
manner. A hemispherical, cast-iron vessel of 25 cm. diameter was 
used as a container, and a carbon anode 8 cm, x 8 cm. was employed, 
With pure strontium chloride as electrolyte, and a current of 125 
amperes and 40 volts for seven hours, 76 grams of strontium were 
obtained, giving.a current efficiency of 5 ‘3%. The metal thus obta-ned 
had a purity of 97—98-5%, D 2-55, and specific heat 0 0742. 

Strontium is a very light, soft metal, which has a silvery lustre 
■when freshly cut, but rapidly becomes yellow and afterwards coated ' 
with a white layer of oxide. It reacts with water, methyl, and 
ethyl alcohols, ethyl acetoacetate and malonate, and aniline with 
evolution of hydrogen, and also reacts slowly with boiling ethyl 
iodide. The metal is without action on silicon tetrachloride. It 
dissolves readily in liquid ammonia, forming a deep blue solution from 
which a dark blue precipitate separates. It burns in an atmosphere of 
carbon dioxide and illuminating gas as energetically as in air, but not 
so violently as calcium does under similar conditions. When hydrogen 
and nitrogen are passed over the heated metal, the hydride ami mtn e 
are formed. An alloy of strontium and iron has been prepared^ ml is 
described. 


The Ternary Alloys of Magnesium, Zinc, and Cadmium. . 
Giuseppe Brum, G. Saudonwm, and E. Quercigh (Zeitsch. arwy 
Chem., 1910,68, 73— 90).— Magnesium and zinc form' a smgeco 
pound, MgZn p and no solid solutions. On the other hand nnc ana 
cadmium form a simple eutectiferous series, wbi s mag j 

cadmium form a compound, MgCd, which forms a con lnuous ^ 
solid solutions with both components. It is foun inv ea t igatiou 
MgZo 2 -Cd behaves like a binary system, and the present in tg ^ 
includes the alloys of the ternary group MgZn s -Cd Zn, g 
remainder for a second part. . . . aB d 73-5 

In the zinc-cadmium series, the eutectic point is a -■ s0 ]id 
atomic % Cd, and cadmium holds about 3 atomic h 
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solution. The eutectic point between Zn and MgZn 2 lies at 363° and 
7 5 atomic % Mg. The eutectic point Cd-MgZn„ lies at 280° and 
80 05 atomic % Cd. 

The ternary series examined is therefore of a simple type, having 
three binary eutectic lines and a ternary eutectic point, the last Ivin? 
at 250 s and 73 atomic % Cd, 25% Zn, and 2% Mg. 6 

The total number of alloys examined in this section of the system 
is 109. €. Ii D. 


Chemical Analyses of Minoan Metals from the Excavations 
of Crete. Angelo Mosso (Atti R. Accad. Lincei, 1910, [v], 19, ij 
225 — 228 ).— Of six samples of lead of Minoan origin only one con- 
tained tin (1'460%). It is suggested that the absence of tin objects in 
the Minoan remains is to be ascribed to the action of the “ tin pest.” 
A piece of gold was found to be alloyed with 20% of silver, this alloy 
being the so-called electron. A piece of silver was found to contain 
20% of copper. The two pieces of electron and the piece of silver 
analysed belong to the third Middle Minoan Period (Evans’ classifica- 
tion). A sphere of mineral examined was found to be an emery of the 
composition : 

AljO,. Fe s 0 3 . C’aO. MrO. Si0 2 . Total. 

55*40 38*60 1*50 0*54 3*70 9974 


. B. V. S. 

Antique Glass Mirror. Franz \V. Dafert and It. Mikcauz 
(Momtsk., 1910, 31, 78 It- 78+).— Chemical investigation of an antique 
glass mirror found in a large Romau grave-yard iu the Wiener Strasse 
in Laibach shows that it was made by pressing lead foil on to the glass, 
some kind of balsam being used as an adhesive. Iu the course of 
centuries the balsam has resinified and entered into combination with 
the lead, the lead thereby being converted for the most part into red 
lead. The lead forming the frame and hinder part of the mirror was 
changed on the surface into the basic carbonate. T. S. P. 


The Influence of Light on White Lead Blackened by 
Hydrogen Sulphide. Ernst Tauter ( Chem . Zeit., 1910, 34 , 1126). 
—Contrary to the results of Sacher (this vol., ii, 712), the author 
finds that lead sulphide in white lead paints is bleached by the action 
of light, even in the absence of oxygeD. The action is attributed to 
the peroxides of the drying oils in the paints. A blackened surface of 
white lead, coated in places with poppy-seed oil, is bleached by light 
on y ‘“ the parts coated with oil. Freshly painted surfaces are even 
“leached in the absence of light, although more slowly. C. H. D. 


Crystallisation of Fused Lead Silicates. Siegfried Hilfert 
Sm- Nacken (**■-. 1910, 43, 2565-2573. Compare Abstr., 
which A, J u autllors describe various apparatus by means of 
oxide -r t f ken the cooliD F cury <i6 of fused mixtures of lead 
coolin j i ’ “ e mas9 be ‘ D g vigorously stirred during the 

cmtall'i a ? d bave measured the velocity of crystallisation and the 
1 aiusation power (number of nuclei formed) of such fusions at 
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different temperatures. The results obtained are combined in 
freezing-point diagram for mixtures varying in composition from i 
monoxide to lead metasilicate. At first sight the curve seem? to r ^ 
prise two eutectics and one maximum, the latter corresponding 
lead orthosilicate, m. p. 740°. The eutectics, hojvever CO rrp« ' ! 
with the compositions 3Pb0,2Si0 2 and 3PbO,SiO s , and further caref* l 
experiments (cooling curves, measurements of velocity of erv$tall> 
tion, and rfficroscopic examination of thin sections) with mixtu'v ^r 
these compositions show that the first supposed eutectic really con^i. * 
of two eutectics close together, with a small maximum in betwe^' 
corresponding with the compound 3Pb0,2Si0 2 , m. p. about 690° p],’ 
evidence for the second compound, 3Pb0,Si0 2 , is not so sntisfactov ^ 
but the examination of thin sections points to its existence. ' ' 

T. S. ?, 

Ternary Alloys of Copper, Antimony, and Bismuth. N m , lA 
Parravano and R. Viviani (Atti R. Accai. Lincei , 1910 r yl iq 
ii, 197 — 201, 243 — 247. Compare this vol., ii, 779, 852).-lTho first 
paper contains the experimental results obtained for the ternary 
systems Cu s Sb-Sb-Bi, and the diagram of the system constructed with 
their aid. 

In the second this diagram is discussed. Microscopic exainication 
of the alloys has confirmed the results obtained by thermal uiethols 
and photomicrographs of some of the typical appearances observed are 
reproduced in this paper. p, y g i 

Compounds of Nitric Oxide with Cupric Salts. Viureuc 
Manchot (Annalen, 1910, 375, 308 — 315. Compare Kohlseli utter, 
Abstr., 1904, ii, 734; Manchot, this vol., ii, 137). Jt has loDg been 
known that a solution of copper sulphate in concentrated sulphuric 
acid develops a violet or bluish-violet coloration with nitric oxide. The 
author shows that the coloration is due to the formation of an easily dis- 
sociable compound of 1 mol. each of copper sulphate and of nitric oxide, 
Its formation is influenced by the concentration of the water and of 
the copper salt present. No coloration or absorption of nitric oxide 
can be detected when sulphuric acid containing less than 70*$" o of 
H 2 S0 4 is used, whatever the concentration of the copper sulphate, At 
0° and 752 mm., solutions containing 0*0053 to 0*0265 mol. of OuSO^ 
per litre of 97*6% sulphuric acid absorb exactly 1 mol. of nitric oxide 
per 1 atom of copper; with greater concentrations of copper sulphate 
the amount of nitric oxide absorbed is less. A solution containing 
about 0*0175 mol. of CuS0 4 absorbs only 1 mol. of nitric oxide per 
1 atom of copper when the pressure of the nitric oxide is increased 
from 322 mm. to 1303 mm. 

Similar results are recorded for alcoholic solutions of hydiate' 
cupric chloride. The dark violet compound is even more sensitive 
than the preceding to the decomposing action of water, for even m 
absolute alcohol solutions containing 0*005 to 0*1352 mol. of u j 
per litre absorb only 17 to 18 litres of nitric oxide (at an 
750 — 753 mm f )-per 1 atom of copper, 
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• When dry hydrogen chloride is led into liquid nitric oxide cooled by 
liquid air, or when nitric oxide is passed into liquid hydrogen chloride 
a dark red liquid is formed, which rapidly solidifies to a dark red, 
crystalline mass ; the substance decomposes, however, even at the 
temperature of a mixture of solid carbon dioxide and acetone. 

’ C. S. 

Atomic Weight of^Mercury. II. C. W. Easley ( J. Amer. 
Chem. Soc., 1910, 32, 1117 — 1120). — In an earlier paper (Abstr., 1909 
ii, 1013 ), the atomic weight of mercury was determined by a study of 
the ratio IIgCl 2 : 2AgCl. In order to confirm the value thus obtained, 
estimations were made of the mercury in mercuric chloride by precipi- 
tating mercuric oxide with sodium hydroxide and reducing it by means 
of hydrogen peroxide. Although the results of these experiments 
agreed closely with those obtained by tbe former method, the difficulty 
of collecting the mercury completely rendered the process untrust- 
worthy. 

Determinations have now been made of the ratio HgCl, : Hg by the 
electrolysis of a solution of mercuric chloride. A special' method was 
devised in which the metal was deposited in globular form by means of 
a mercury cathode, and, without being removed, was washed by 
decantation, freed from water by means of acetone, and afterwards 
weighed. The results of five preliminary experiments and of six final 
experiments each gave a mean value for the atomic weight of mercury, 
200-63 (Cl = 35-46), whilst the value obtained in the earlier paper (lot. 
tit.) from the ratio HgG'l 2 : 2AgCl was 2U0 62. E Q 


Ultra-microscopic Observations of the' Hydrolysis of 
Mercuric Chloride. Hermann W, Fischer and E. Briegek (Zeitsoh 
Che,.,. lad KolUule, 1910, 7, 196-197).-An aqueous solution of 
meicunc chloride has been found to contain a number of ultra- 
micioscop.c particles. These are attributed to tbe formation of a 
CO on a substance as a result of hydrolytic decomposition. The 
colloidal product ages with time, and becomes less soluble ; this leads 
to iin-ther hydrolytic decomposition and loan increase in tho number 

ii?' m 7° SC ° pl “ l ,;lrtlcles - Ris « of temperature has the same effect, 
ana this observation supports the viow that the presence of sub- 

sr'r y col r - xhe 

d nim tion of ft k A° n i 0f - “ erCUrlC ohlol ' ide - is attributed to the 
m C0 ' 1SeqUCDee ° f th9 fo^atiou of the 
2 b 4 ‘ H. M. D. 

baramAm" 1 r nd Ne 7 T tt#rbi “. cr Cassiopeium and Alde- 
236— n-’l— n- E ° M f S Lrcai . n (Zeitsch. « norg. Chem., 1910, 68, 
ii Mf.l, " P nont 7 against Wclsbach (Abstr., 1908 
”, , compare Abstr, 1908, ii, 283, 849). C. H. I). 

o^Manganesfbv P ‘ uoride3 and the Titration 

idea. Km,;, i uj, y 1 ] la f d 3 *? etllod in Presence of Fluor- 
98, ISO- lfi.n m Paul Kwie (kitsch, anorg. Chem., 1910, 

)■ Jlangamc fluoride ims beeu prepared previously from 
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mangand-mAtgania oxide and hydrofluoric acid. A fl aor ;j , 
tervalent manganese is readily obtained by the action of perma os 8 01 
on a manganous salt in presence of hydrofluoric acid the 
being: MnO/ + 4Mn" + 8H' = 5Mn" + 4H 2 0. The difference 7“ 
tween the reactions in presence of hydrofluoric and sulphuric ac'H • 
due to the conversion of Mn“‘ into a complex fluoride ion i o'* 
former case. 

By mixing, in the order given, a solution of 8-9 grams of manrar, 
sulphate in 30 c.c. of water, 8 c.c. of 40% hydrofluoric acid * sT* 
tion of 158 grams of potassium permanganate in* 25 c.c. 0 'f J?"' 
and one of 5'8 grams of potassium fluoride in 20 c.c., in a plati f ' 
basin, a salt is obtained which, after washing with hydrofluoric 
and alcohol and drying in a desiccator, has the comn n .,v 

2KF,MnF 8 ,H 8 0. p t ’ 0D 

Manganese dioxide, which is insoluble in hydrofluoric acid dijsoi ■ 
if a manganous salt is also preseet. Manganic fluoride, free f r ' o eS 
potassium, may be obtained by electrolysing a neutral solution of 
manganous salt and dissolving the oxide precipitated at the anode in 
hydrofluoric acid. 

The difficulty of observing the end-point in presence of the pink 
manganic salt makes it impossible to obtain accurate results on 
titrating manganese with permanganate in presence of hydrofluoric 
acid. The reaction appears, however, to bo nearly complete in » 
warm solution. The presence of fluorides causes a large error in the 
titration of manganese by Volhard’s method, but not in the titration 
of ferrous salts. 0. H. D 

• 

Electrolytic Conversion of Manganates into Perman- 
ganates. Kurt Brand and J. E. Ramsbottom (J. pr. Chem ., J910 
[ii], 82, 336 — 396).— The authors have been forestalled by Askfinnsy 
and Klonowsky (this vol., ii, 413) in the publication of their results. 
The maDganate^melb for the electrolytic production of potassium per- 
manganate is made by heating manganese dioxide, potassium hydr- 
oxide, and a little water at a dark red heat, oxygen being supplied by 
the atmosphere and not by potassium nitrate or chlorate, since the 
addition of the latter results in the formation of potassium nitrite 
or chloride, the presence of either of which during the electrolysis is 
disadvantageous. 

The apparatus consists of a slender glass vessel containing an 
earthenware vessel in which are the anode of nickel gauze and the 
anodic liquor, consisting of a solution containing 4 °j of potassium 
manganate and 14% of potassium hydroxide ; the cathode is also 
made of nickel, and the surrounding solution is 2*2% potassium 
hydroxide. The results of the experiments show that the yield of 
potassium permanganate is appreciably increased by stirring 
thoroughly the anodic solution, and decreases with increase of the 
current density at the anode, the highest practicable value being 
0’0125 ampere per sq. cm. with a nickel anode, and 0 005 with an 
iron anode. 

The solubility of potassium permanganate in aqueous potassium 
hydroxide of varying strength has been determined, and it is shown 
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that the potassium permanganate remaining dissolved in the anodic 
liauor can ^ so ^ a ^» either by evaporating the solution carefully, 
nrotected from dust particles, etc., or by continually adding the solid 
jeancranate melt ftn0< ^ c solution during the electrolysis, whereby 
the concentration of the potassium hydroxide becomes ultimately so 
eat that the potassium permanganate is almost entirely precipitated. 
g C.S. 

The System Iron-Nickel. Rudolf Ruer and Emil SchUz 
(M e tallurgie> 1910, 7, 415 — 420). — The freezing-point curve of the 
system iron-nickel, determined from quantities of 150 grams, is con- 
tinuous, with a shallow minimum, and the liquidus and solidus curves 
practically coincide throughout. Determinations of the temperatures 
of magnetic transformation yield results in general agreement with 
those of Guillaume and Osmond, but the boundary between the 
reversible and irreversible alloys is now placed at 29% of nickel. The 
maximum of the reversible transformation curve at 618° and the 
minimum of the freezing-point curve at 1435° both lie near to 70% 
of nickel, pointing to the existence of a compound FeNi 2 . 

The electrical conductivity of rods cast in narrow magnesia cylin- 
ders and annealed by heating to 900° and cooling slowly, shows a 
minimum at 35% Ni, and the compound FeNi 2 is not indicated on the 
curve. G. H. D. 

Goldschmidt’s Perroboron and Manganese- Boron, and the 
Residue Obtained on Heating Perroboron in Hydrogen 
Sulphide. Josef Hoffmann (Ch&m. Zeit.> 1910, 34, 1045—1046. 
Compare this vol., ii, 508).— Goldschmidt's borides behave towards 
reagents as heterogeneous substances, and this view is confirmed by 
microscopical examination, which shows distinct crystallites in a 
homogeneous ground mass. Detailed descriptions of some of the 
crystals arc given. 

The residue obtained when hydrogen sulphide acts on ferroboron 
contains borides which are resistant to acids, and also boron sulphide 
and a sulphur compound which is not ferrous sulphide, but probably a 
ferrous thioboride. C. H. D. 

Complex Compounds of Cobalt with Chloric and Per- 
chloric Acids. Roberto Salvadoiii ( Gazzetla , 1910, 40, ii, 9 — 18). 
—A number of cobaltiararaine chlorates and perchlorates have been 
examined. They are all explosive, the chlorates by percussion or on 
ignition, the perchlorates by percussion or detonation. The per- 
chlorates are very stable at the ordinary temperature, whilst the 
chlorates decompose slowly, the luteo-derivatives being more stable 
than the roseo- or pur pureo compounds. 

For the analysis, the chlorates are reduced by means of ferrous 
su phate in ammoniacal solution, and the perchlorates by fusion with 
so mm carbonate in a platinum crucible placed in an outer crucible 
a so containing sodium carbonate. Ammonia is estimated by distil- 
a 'on with sodium hydroxide, and cobalt by electrolytic reduction in 
pretence of ammonium oxalate. The metallic deposit contains carbon, 
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and it is necessary to dissolve it in sulphuric acid, to filter, and to re 
deposit the cobalt electrolytically. 

Luteo-cobaltiammine chlorate, Co(NH 8 ) 8 (C10 3 ) s ,H s O, prepared bv 
passing oxygen through a 5% solution of cobalt chlorate in aa excet \ 
of ammonia at 50°, adding chloric acid, and evaporating, f orri; ' 
yellow crystals, and explodes at 120° if rapidly heated. It’may b* 
obtained in an anhydrous form from luteo-cobaltiammine chloride and 
silver chlorate by cooling the filtrate in a freezing mixture. J t ^ 
forms yellow needle.-', soluble in water to the extent of 7’S7% at u . 
much more at higher temperatures. , i 

Cobalthydrazine perchlorate, Co(N 2 H t ) 2 (CI0 8 )„, obtained by addiafc 
hydrazine hydrate to luteo-cobaltiammine chloride, forms vellotl 
crystals, which are highly explosive. If carbon dioxide is passed into 
the solution containing hydrazine hydrate, cobalthydrazino carbonate 
and hydrazine hydrochloride are formed, and nitrogen is evolved the 
reactioa probably proceeding as follows : 

Co(N s H 4 ) s (C10,)„ + N 2 H„CO,= Co(N 2 H 4 ) 8 C0 8 + 2HC1 + 60 ; 

2HC1 + GO + 5N 2 H 4 = 6II 2 0 + 3N 2 + 2N 2 H S C1. 

Roseo cobaltiimmine chlorate, obtained from the mother liquor of 
the luteo-salt, or from silver chlorate and roseo-cobaltiammine chloride, 
is a pink, very soluble powder, the solubility in water at 18° being 
105 '8%. The purpwree-salt, also obtained by double decomposition, 
forms large, garnet-red tetrahedra. 

Cobalt perchlorate, Co(C10,). ; ,6H,0, prepared from cobalt cai bonate 
and perchloric acid, and crystallised slowly, forms prisms 4 cm, long, 
loses water at 100° to form a violet, hygroscopic powder, and explodes 
by percussion. When rapidly healed, it deflagrates without exploding, 
When ammonia and ammonium perchlorate are added to its solution, 
a red powder having the composition Co(C10 4 ) 2 ,6NIf 8 is precipitated, 
ammonia directly replacing water. BoiliDg water decomposes it 
according to the equation : 

2Co(C10 4 )j, 6NH 3 + 2H s O = Co(01I) 2 + Co(C10 4 ) 2 + NH 4 C10 ( + LVH,. 
Other metallic perchlorates behave in a situilar- manner. 

Luteo-cobaltiammine perchlorate, Co(NHj), ; (C10 4 ) 3 ,Hj 0, is soluble 
in water to the extent of 0‘ 967% at 18° (compare Alvisi, Abstr., 
1902, ii, 24). Roseo-cobaltiurnmine perchlorate, 
Co(NH 3 ),,H 2 0,(C10 4 ) 3 ,H ? 0, 

and the purpureo-salt dissolve in water at 18° to the extent of rl°i 
and 11% respectively. C. H. 1). 


Compounds of Chromium. VIII. Triamminechromium 
Salts. Alfred Werxek (Her., 1910, 43, 2286 — 2295 ).—- 1'he starting 
point in the preparation of triamminechromium salts is triamnrine- 
chromium tetroxide, for which a new method of preparation is giren- 
To a strongly cooled solution of 30 grams of chromic acid in oil K 
of water are added 300 c.c. of pyridine. After remaining for bait 
hour in a freezing mixture, 750 c.c. of 3% hydrogen peroxi e a 
added. The precipitated pyridine perchromate is collected, ’ 
and added to 90 c.c. of welt-cooled 25% ammonia. lire precm 
triamminechromium tetroxide iscollected after ten minutes an w 
with water, alcohol, and ether. 
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rrichlorokiamminedrcmnum, (NH,) 3 CrCI„ results when triammine- 
chromium tetroxide is added to cold concentrated hydrochloric acid 
A grey to bluish-grey precipitate is formed, and the filtrate from this 
deposits the tricblorotmmmmechrotnmm on keeping for two days 
The crystals are dark blue with a greenish tinge. It is almost insoluble 
in water, m which properties it resembles triehlorotriamminecobalt 
It dissolves m hot water, giving a blue solution, from which the 
dichloroaquotnamminechromium salts (Abstr., 1906, ii 760) are pre 
cipitated by appropriaie reagents. The grey to bluish-grey precipitate 
mentioned above is probably a mixture of dichloroaquotriammine- 
chromium chloride and tnchlorotriainmin6chromium. 

Triaqnolriamminechromium chloride YC1 3 , where Y = f 

is obtained as follows : A mixture of 1 gram of dichlorolquo- 
triamminecbromium chloride with 8 c.c. of water is covered with 5 c c 
of pyridine. The resulting solution is filtered, and the hydroxoiodide 
precipitated by the addition of solid potassium iodide. The chloride 
is then obtained by triturating the hydroxoiodide with concentrated 
hydrochloric acid. After purification by solution in water and pro- 
cipitation with hydrogen chloride, it forms brownish-red, hygroscopic 
crystals. It was also prepared by dissolving triamminechromium 
tetroxide in dilute hydrochloric add (1 : 4) and saturating the cooled 
solution with hydrogen chloride. The chloride-nitrate, YCJ.NO is 
precipitated when concentrated nitric acid is added to a cold con- 
centrated solution of the chloride. When nitric acid is replaced by 
perchloric acid, pale red plates of the perchlorate, Y(C10 ) are 
obtained. ' 4/8 ’ 


I ■'.* k 


Dikmoaquotriammineckromi-sodts, YX, where Y = [~I 

To prepare the bromide, YBr, triamminechromium tetwxidT' is 
dissolved in cooled hydrobromie acid (D 149), whereby bromine is 
evolved, and concentrated sulphuric acid added to the well-cooled 
solution. Intense green crystals are obtained, soluble in water to a 
green solution which rapidly turns bluish-red. The iodide, YI 
llmcjtmate, YSON, nitrate, YNO s , and sulphate, Y 2 SO,, all form green 
crystals, and are prepared from a fresh solution of the bromide by 
precipitation with potassium iodide, potassium thiocyanate, nitric and 
3™ “ ld » r fPf ively. The green colour „f these salts corre- 
! “ d Wlth that of the dmhloro- and dibromo-diethylenediamine- 
l,.' 1 ' 1 ™,, 83 S 'rpo^j dichloroaquotriamminechrowram salts are, 

in cZ ^ ta dl ! e, ' enCe m C0!0Ur is not due to a difference 

co “ stltutl ™> 5In “ w6en the green dibromo-bromide is converted 


(N‘O s ) 8 , by means 


>nto triaquotriamminechromium nitrate, Tcr^ 11 ^ 

prepared frotZ'"^ diddo ‘™q»otriinm it chromium nitrate 

"alHs obtred Both T" 5 ° f chl °" de ’ the USUal 

praseo-salts. 6 ^ reen ^he ^ ue sa ^ ts ar ® therefore 


Aremod^MoIriammfBscAromf-salts, YX 2 , where Y= \ BrCr^p^l 
'^-^minechromium tetroxide are dissolved in 50 grams 
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of well-cooled hydrobromic acid (D1'49). The solution is 
boiled until bromine ceases to be evolved, cooled, -and 30 c.c. 0 ( Wll . 
centrated sulphuric acid added, whereby a brownish-red, crystalline 
deposit forms. If this is' dissolved in water, the solution rapid], 
filtered, and the filtrate treated with concentrated*hydrobromic acid 
reddish-violet crystals of the bromide, YBr 2 , are obtained. With. con- 
centrated hydrochloric acid, the solution of the bromide gives reddish, 
violet crystals of the chloride, YCI 2 , from which salt the snlphat * 
YS0 4 , may be obtained as violet crystals. The transformation 0 f 
the chloride into the sulphate proves that the bromine is in the 
complex. 

Hitherto, it has not been possible to isolate the tribrcmofrianimine. 
chromium, only the following throe hydrates of the bromo-series 

being known, namely: j^Br. 2 Cr^j|^jBr, an d 



The Behaviour of Iron towards Solutions of Stannous Salts. 
Alfred Thiel and K. Keller (Zeit&ch. anorg. Chem,, 1910, 68, 
220— 235).— The fact that when, iron is added to a solution of the 
chlorides of tiu and antimony, only antimony is precipitated, is it 
contradiction to the positions of iron and tin in the electrochemical 
feries. It is now shown that tin is actually precipitated, but only in 
very minute quantity, forming a very thin protecting layer ol a tin- 
iron alloy on tho surface of the iron. 

Iron dissolves much less rapidly in an acid if a tin salt is present, 
Measurements of electrolytic potential show that in pure acid tin is 
always less noble than iron, the difference being greater in stronger 
acids. In acid containing a stannous salt the potential of iron varies, 
and finally assumes a value equal, or near, to that of tin, according to 
the conditions. The deposition of tin on iron is recognisable by 
analysis, if iron having a relatively large surface, such as turnings, is 
taken for the experiment. 

If iron is introduced into a vessel containing a concentrated electro- 
lyte, containing tin in the lower part, and a more dilute electrolyte 
free from tin in the upper part-, the iron becomes covered with 
crystals of tin where it dips into the concentrated electrolyte, but 
remains free from tin if immersed completely iD either the concentrated 

or the dilute solution. ^ 

sa 

Atomic Weight of Tantalum. Clarence IV. Balke (/- Amr. 
Chem. Soc., 1910,32, 1127— 1133).— Owing to the uncertainty existing 
with regard to the valuo of the atomic weight of tanta um, ceter- 
mirations havo been made of the ratio 2 1'aCl,,: Ia 2 O s , t le c on 
being converted into the oxide by methods similar to t > lose |‘ se 
the determination of the atomic weight of columbium by ha e 


Smith (Abstr., 1908, ii, 1043). _ „, TP ent of 

Tantalum chloride was prepared by heating the oxide in a 
chlorine and vapour of sulphur chloride. The chloride was c 
into the oxide, in quartz bulbs. The bulbs containing 
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were placed “ a vacuum desiccator with water, and the air was pumped 
out. The chloride gradually underwent hydrolysis ; small quantities of 
water andcoocentrated nitric acid were then introduced into the bulb and 
the mass was evaporated to dryness. The addition of water and nitric 
acid and the subsequent evaporation were twice repeated, and the dry 
mass was finally ignited until no further loss of weight occurred. 
The mean of eight experiments with three samples of the chloride gave 
a value for the atomic weight 181-52 (01 = 35-46), whilst the value 
given in the international table of atomic weights is 181-0. 

Tantalum chloride has D 3 68 at 27°. Specimens of the oxide 
prepared from the chloride had D varying from 7 91 to 8-62. 

* E. G. 

Easy Method for Preparing Colloidal Gold. William 

Oechsxek de Coninck (Bull. Acad. roy. Bely., 1910, 664 665). 

A dilute solution of gold chloride containing a little starch is heated 
For a short time and then filtered. The fiUrate is at first colourless 
but gradually becomes deep violet in colour. The starch remaining on 
the filter paper is coloured violet, and after a fow days presents a 
metallic reflecting surface. On exposing the violet filtrate to diffused 
light for some days, the gold is slowly deposited. 

If the original solution of gold chloride and starch is gently 
heated for some minutes, the filtrate, which is opalescent, will reduce 
Fehling’s solution. p p 
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A Method for Isolating Native Iron from Basalt without 
Destroying its Form. Max Seebach (Centr. Alin., 1910 641—643) 
7 c 1Ve lr0 " 0C01lrs in the basalt of B «hl, near Weimar, in the form 
of a fine network. The basalt may be removed without destroying the 
°‘f 0t . tb V r0 " bj heatln S ' vith Planner's flux (10 parts sodium 
urbonate, 13 parts potassium carbonate, 5 parts borax glass, and 5 
L!* ry £arcb ) m a g^phite crucible. In order to prevent the 
XtY “ a m .i aye l of ° xide ° n tt,e iron > charcoal be mixed 
A Diece n Fh’ , hB Wh ° le Covered with 14 Ia >' er of sodium chloride. 
The W l baSa ‘ f t 1 °; C ' m , Elze I s dest roycd in one and a-half hours, 
by fusion with h ^ e . nc ° sed “ tbe m . €S hes of the iron are removed 
the iron will *° I0D tn . OXU ! e - ' Vhen is only required to isolate 

^“hir.sr 8 '*• “ '■ i »* “ — “» ‘■f?" 

bi II. O. 

J.EumnGiLrmfnT’n Pe ‘f°‘ 6um trough Fuller’s Earth. 
25 1- 303 [ ' ill!! a d .,°“ 0AH K ; B,1ANSK¥ Chum. /., 1910, 44, 

when petroleum 10° j 1 ?” i™ bstr ’’ 1809 > ’> have shown that 
petroleum is allowed to d.ffuse upwards through tubes packed 

65 — 2 



ii. 964 


ABSTRACTS OF CHEMICAL PAPERS. 


with fuller’s earth, fractionanon rakes place, and the fractions risi D » 
to the top of the tubes are of lower sp. gr. than those at the bottom 0 
The paraffin hydrocarbons collect in the upper parts of the tubes, and 
the unsaturated hydrocarbons in the lower parts. 

A study has now been made of the behaviour of crude Illinois 
petroleum when treated in this way. Gilpin and Cram’s results have 
been confirmed, and it has been found that the amount of the Mill'l l 
compounds, like that of the unsaturated hydrocarbons, increases 
gr adually from the lightest oil at the top to the heavier oils at the 
bottom of the tube. When a solution of benzene, in petroleum is 
allowed to diffuse through fuller’s earth, the benzene, like the olefines 
and sulphur compounds, tends to accumulate in the lower part of 
the tube. 

When fuller’s earth, which has been used for such diffusion experi- 
ments and afterwards treated with water in order to remove as much 
oil as possible, is dried and extracted with ether, oils of high specific 
gravity and viscosity are obtained containing considerable quantifies 
of unsaturated hydrocarbons and sulphur compounds. It is therefore 
evident that fuller’s earth oxercises a selective action on the 
petroleum. 

A discussion is given of the causes of the differences between the 
various oils of the United States. Pennsylvania petroleum differs 
from those of Ohio, Texas, and California in containing a much larger 
proportion of paraffin hydrocarbons and a much smaller proportion of 
benzene, unsaturated hydrocarbons, and compounds of sulphur and of 
nitrogen. In view of the results of the present investigation, it is 
suggested that this difference may be explained by assuming that the 
Pennsylvania petroleum has diffused upwards through porous media, 
such as shales, limestones, and sandstones, and thus undergone 
fractionation, resulting in tbe^emoval of the unsaturated and aromatic 
hydrocarbons and the sulphur compounds. It is probable that the 
nitrogen compounds also behave like the unsaturated hydrocarbons 
and sulphur compounds, and this question is being studied, h. G. 

Grahamite, a Solid Native Bitumen. Cliffobd Bichabdkk 
U. Amer. Cheat. ,Soc„ 1910, 32, 1032-H)49).-Tbere is a regular 
gradation in properties and composition between paraffins, asphalts, 
muniaks, and grahamites, corresponding probably with different stages 
of metamorphosis. The author discusses the relations between tke 
minerals, and suggests that the term “ grahamite should be cotti 
to that type of solid, native bitumen characterised i by a schis - 
hackly fracture, by its sparing solubility in naphtha, and y 

percentage of residual coke. . . . . 1 1 .u, 

A list of occurrences of grahamite in America is gi ^ 

form, with the physical properties, percentage of bitumen, an ltl 
composition of the bitumen, The bitumen from a 
from West Virginia gave C 86-56, H 868, and S 1 9% 
grahamites contains vanadium, that of a speume f ^ 719). 

. Valley containing 11-15% of V s O (compare Hewett, this^ ^ ^ 
Trinidad bitumen should be classed as a grahain < ^ q ^ 

manjak. 
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Moseeite, a New Mercury Mineral from Terlingua, Texas. 
Frederick a - Canfield, William F. Hillf.brand, and Waldemar 
T. Smaller (Amer. J. Set., 1910, [iv], 30, 202— 20S).— The mineral 
occurs as minute simple octahedra, or spinel-twins, on calcite, and is 
canary-yellow with an adamantine lustre. It is a mercury-ammonium 
compound with chlorine (about 5%) and sulphate (about 3-5% SO ) 
being thus similar to kleinite (Abstr., 1907, ii, 788), but probably with 
mercurous, rather than mercuric, sulphate and chloride. In hydro- 
chloric acid it is very slowly changed to calomel, whilst kleinite is 
completely, although very slowly, dissolved. Heated gradually in a 
bulb-tube, mosesite first changes colour to black, then to white, and at 
a higher temperature volatilises, giving sublimates of calomel and 
mercury. The crystals are optically birefriugenr, but they become 
isotropic at 186° ; on cooling they revert very slowly to the birefringent 
modification. Eleinite shows the same change from the optically 
birefringent to the isotropic state at a slightly higher temperature. 

L. J. S. 


The Synthetic Sapphires of Verneuil. Alfred J. Moses 
(Amer. J. &ci., 1910, [iv], 30, 271 274). — The crystallised corundum 

of a fine sapphire-blue colour prepared artificially by A. 
Verneuil (this vol., ii, 212) gave, on analyses by M. A. Lamme 
AljOj, 99 83 99-85% ; Ti0 2 , 0-11 — 0T3% ; Fe. 2 O s , trace; SiO,, nil; 
D 3 977—4 01. Refractive indices (sodium-light), w = 1-7680, E = 
1-7594. The pleochoism is distinct (m, indigo-blue, e, pale blue). ’'The 
optical interference-figure varies from uniaxial to slightly biaxial in 
dimeter, and the optic axis is inclined at about 40° to the axis of 
the conical mass, T T « 


Lanthanite. Gustaf Lindstrom (Jahrb. Min . , 1910, ii Ref 15 • 
F n ki Stociholm - 1910 > 32 > 206— 214).— Lanthanite of 

JJ - — 2-74, collected from cerite specimens from Bastniis, Sweden 
gave on analysis : > 

(Ia,Di) u 0 3 . Ce,0 3 . Y.,O s . CO,. 

28'34 25-52 079 21-95 


11 , 0 . 

23-40 


Insoluble. 
0 13 


Total. 

100-13 


R h n I'm 1 au a ^ ly868 ° f American lanthanite, agrees with the formula 

be H jif S aDal J s j s of , “ bydrofluocerite” from Rastnas has come to 
incorrecf t , ™ U °| t c the text-books under lanthanite, owing to the 
c orrect translation of the Swedish “ flusspatssyra ” as “carbonic 
U in an early abstract in Edin. J AW . 1 Khft 


L. J. S. 


j. yd W i9i C n U n!i n Sn °, f c? y< ? rogiobertit0 - . Kocek c - Wells ( Amer - 
amount as ’Jr-]’ 3 °’ 189 190).— The material occurs in considerable 

Srlh aud h:,T rUS u ti0n S r hale in Chiles Valle ?> ^Pa Co., 
serpentine t ^ 8 be ? D de P 06lte<1 from the water of springs ; the 

magnesium Th^T",! 8 “ noi g bbourhood probably supplied the 

“otainanuclms n f v’o 9 P heruIitic - and ‘he spherules often 

nucleus of shale ; D 2-152. Analyses of material eontaiuine 
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admixed shale gave the* following resalts, agreeing with the h y j ro . 
giobertite formula : 2Mg0,C0 a ,3H 2 0. 


Insoluble. (Al.FeUX. 

CaO. 

MgO. 

CO,. 

H,o. 

Total. 

25-33 

1-90 

2-60 

31*81 

18-06 

20-06 

99-76 

14*93 

1-06 

1-84 

36-40 

23'7l 

20-81 

9875 

L. J. S. 


Analyses of Minerals from Croatia. Fa. TuAan (Jafal, Min 
1910, ii, Kef. 39—41 ; from Glasnik [ Berichte ] boat, mturw. Gi s ' 
digram, 1907, 19).— I. Dolomite from the Fruska mountains ; pale 
green, coarsely granular, from serpentine-rocks. II. Magnesite from 
the Busnica stream near Trgove ; milk-white, compact with conchoids] 
fracture, from serpentiDe-rocks. III. Magnesite from the Beocinski 
potok stream in the Fruska mountains ; similar to the last. lV—VJ, 
Strontianocalcite from Kadoboj ; fibrous aggregates associated with 
strontianite. VII. Hydrozincite, from Ivanee in the Ivancica moun- 
tains ; milk-white, reniform aggregates associated with sniithsonite. 
VIII— X. Muscovite from the pegmatites at various localities in the 

K rndija mountains. 


AljOg. 

FcO. 

MnO. 

CaO. 

SrO. 

ilgO. 00 a . 

Instil. 

Total. 

L* 0-21 

1*53 

1-30 

30-78 

trace 

19-47 46 -SO 

010 

100-19 

II. 0-62 

1-80 

truce 

0-37 

— 

41-98 47-29 

8-6) 

100-67 

III. f 0-57 

4*39 

truce 

0-23 

— 

30-94 36-84 

27-01 

99 '98 

IV. — 

truce 

trace 

54-11 

2-26 

- 4351 

o-io 

99-98 

V. — 

trace 

trace 

40-59 

19 32 

— 40-05 

— 

99 -96 

VI. — 

trace 

trace 

53-07 

3-66 

— 4326 

-- 

99-99 

Vll.t - 

1 *25 

— 

0-20 

— 

14-30 


100-27 

* NiO, trace. 

t Na,0,K._.0,I.i .0, trace. 

t ZnO, 73-75 ; ICO, 

10-77. 

SiO-. 

AVjO* 

FcoO-t. FeO, 

. MnO. 

CaO. MgO. 

K.,0. XaoO. LiuO. 

ILD. 

Total. 

VIII. 47-72 

2 8-70 

7 "24 0-5S 

trace 

(V54 — 

7-31 1H2 trace 

6'iU 

1M-30 

IX 4(5 P3 

34-32 

3-1$ - 

trace 

0 63 0-21 

5-Stl 2 - 42 trace 


P$4l 

X. 46-60 

37-40 

2-32 OIS 

truce 

U'£»3 trace 

: 0 Oil 2*4 1 trace 

DUS 



L J. S. 


Chalybite from Croatia. Fr. Td«5an (Jahrb. Min., 1910, ii, Bet. 
12 ; from Saslami vjesnik, ifonatsber. boat. Mittehchulvcr., Agrm, 
1908, 17). — Fourteen analyses are given of chalybite from various 
localities in Croatia. Jl ' 


New Occurrence of Plumbojarosite. William F. IIiu-ebsakd 
aud Fred. E. Wright (.-Inter. J. Sci., 1910, [iv], 30, 191—192. ® 

pare Abstr., 1902, ii, 667).— The mineral was found at American tork, 
Utah, as friable lumps consisting of minute, brownish-red, ghstemn| 
crystals with pyrouiorphite and calcite. The crysta Is are r 
hedral, with the basal pinacoid largely developed, and a rhom o ^ 
{<•!■ = 53°40’ about); they are optically uniaxial and nega , 
strongly dichroic. Analysis gave : 

CaO. Insol. 1 C ' L *1 
q-06 0'40 F' 0 ' 3 ' 


FejO,. 

*2-87* 


PbO. K.,0. Na.fi. SO,. H s O. CuO. 

18-46 0 15 0'52 27-67 10 14 0 10 

* Including very little P a O« and probably some A1,0 ? 


L. J.S. 
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Oxalite from Cape d’Arco (Island of Elba). Ernesto Manasse 
lAtti. ft. Accad. Lincei, 1910, [v], 19, ii, 138 — 145). — The mineral was 
loan! in a ve ' n °f ox ^ e &n ^ hydroxide of iron and manganese, which 
also contains pyrites and galena. It forms small, transparent prisms 
or tablets of an amber-yellow colour, hardness about 2, D 2-28. 
Analysis leads to the formula FeC 2 0 4 ,2H 2 0 

FeO. MgO. C 2 0 4 . H 2 0 (by difference). 

4072 trace 40‘18 1910 

An oxalate of similar composition, but only mierocrystalline, was 
prepared- from ferrous ammonium sulphate or ferrous chloride, with 
oxalic acid. The crystallographic examination of the mineral gave* 
[«:}:c=0'77297 : 1 : T10392J. The crystals are birefraefcive to an 
unusual degree. ■ E. V. S. 

Mizzonite from Cape d’Arco (Island of Elba). Ernesto 
Manasse {Atti R. Accad. Lincei, 1910, [v], 19, ii, 211— 215).— The 
mineral was found in association with quartz in small veins of mangan- 
ese oxide and hydroxide in a mine which yields iron and manganese. 
In close proximity occur crystalline schists and calcite of presilurian 
origin. It has hardness 5 — 6, and D 2'60. The crystals aie prismatic, 
have a nacreous lustre, and are birefractive. Analysis gave : 

Loss at 

Si0 3 . AljOj. Fe 3 0 3 . CaO. MxO. Xa.O. K.,0. Cl, red heat Total. 

54-40 24-14 trace 10'19 trace 7 59 lt>9 1-53 L43 101-27 

which is in agreement with those required by the amorphous mixture, 

{Na 4 [AlCl]A] 2 [Si s O s ] 8 i 8 {Ca 4 [AlO]Al 2 [Si 2 A.10 8 ] 8 } 2 . 

The values observed for the indices of refraction and the birefraction 
are also in accord with this structure. R. V. g. 


Minerals from Ruwenzori. Luigi Colomba (Jahrb. Min., 1910, 
ii, Ref. 41—42; from u II Huwtnzori ” by the Duca degli AWuzzi , 
Milano, 1909, 2, 281 — 286). — The minerals collected from the amphi- 
bolite, granite, and pegmatite are described, and analysis given of the 
following: I— IV, Epidote, as small, striated needles (I, greyish- 
green ; 11, pale green ; III, brefivnish-green ; IV, colourless, from Lake 
of Garda in uorthern Italy). In analysis III the ratio of 
Si0 2 : R,0 3 : (RO,R 2 0) =10:5:9, 

whiht in the others it is 2 : 1 : 2. V, Albite, as small crystal druses in 
crevices; VI, Microcline, massive; VII, Garnet (pyrope), as bright 
reu, distorted crystals associated with microcline; VIII, Ilmenite, in- 
distinct crystals, associated with albite : 


I. 

II. 

111 . 

IV. 

V. 

VI. 


SiO*. 

38*21 

37 03 

38 31 
37-95 
67-43 
64-30 


Fc a 0 3 . 


12-29 


FcO. 
7 25 
4-38 


— 7-83 


VH.t 41-43 


AI a 0 3 . 

30- 84 

31- 41 
23-47 
30-38 
2015 

19-69 — __ 

24 71 1-37 10-31 

* With a little K 2 0. 

TiO*. M). 

52-73 45-83 


VIII. 


CaO. MgO. K.,0. Va.,0. H..O. Total. 

20-43 0-38 — — 2*71 99 82 

23-70 — — 2-19, 99-31 

23-52 — — — 2-42 loO'Ol 

20-34 0 93 — — 2 64 100 ‘07 

1 '43 — — 10-27* — *99 "28 

— — 15-33 0-71 0-40 100-43 

5-33 16-51 - — — f9 -66 

t MnO, .trace. 

Fe 2 0 3 . MgO. Total, 

nil. 1'25 99-81 


L. J. S. 
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A Garnet containing Iron and Chromium from Prabor D 
(St. Marcel). Luigi Colomba ( Atti R. Acoad. Lincsi, 1910, M jg 8 
ii, 146 — 150). — The mineral occurs in association with hematite' 
quartz, albite, and titanite, whilst native gold and kammereriie ar j 
also to be found in the same situation. Analysis yielded the followin ir 
figures : 6 

Si0 2 . AI,Oj. FejOj. Cr 2 O a . CaO. MgO. MnO. FeO. Total 

35 '57 0'62 22-22 781 27"13 trace 3 94 2-51 99 

which correspond, when the small amount of aluminiam is nHected 
with the typical garnet eompo-ition K,"(R 2 ’) VI 8i 3 0 4 . From a com! 
4 >arison of the analytical data with those tound for various speoimens 
of uvarowite, the author considers it probable that this mineral also 
belongs to that group. It has D 3*81, and is very.strongly biiefractive 

R. V. S, ' 

Gageite, a New Mineral from Franklin, N6W Jersey, a lei. 
ander H. Phillips (Amer. J. Sci., 1910, [iv], 30, 283 — 284).— This is 
found in very small amount as delicate acicular and hair-like, colourless 
crystals arranged in radiating bundles, and is associated with zincite 
willemite, calcite, and leucophmnicite. WheD heated, the clear 
crystals lose water and assume a deep bronze colour. ' Analysis by 
R. B. Gage gave : 

SiOj. MnO. ZnO. MgO. H.,0. Total. 

24-71. 50-19 8 76 11 91 [443] 100-00. 

Formula: 8RO,38iO.,,2 H,0. The mineral appears to be closely 
related to leucophmnicite (Penfield and Warren, Abstr., 1900, ii, 89), 
and it is, perhaps, one of the undescribed species mentioned by 
Penfield and Warren. L, J, S, 

The Chemical Composition of the Stassfurt Salt Clays. 
E. Marcus and Wilhelm Biltz ( Zeitsch . anorg. Chan. , 1910, 68, 
91 — 101). — The portion soluble in water is estimated by boiling with 
water and washing until no more chlorine passes through. The main 
analysis is made by It il let rand's method. Water is estimated by 
heating with dried sodium carbonate or lead oxide in a current of air, 
The methods employed are described” in detail, In the following 
analyses, arranged in order of depth, I is a hard salt clay, II a shaly 
salt clay, III a soft loamy clay, and IV a hard clay immediately in 
contact with the anhydrite. 


Soluble in Water : 



Natt. 

KC1. 

MgClj. 

K 2 S0 4 . 

CaSO* 

I. 

036 

— 


16-94 

36-11 

II. 

0-61 

0-31 

073 

— 

3514 

III. 

1*09 

. 0-40 

5”4I 

0-33 

119 

IV. 

0 23 

016 

1*44 

— 

092 


Insoluble : 


CaSO,. CaO. MgCO,. MgO. K a O. Na.O. A1,0,. FeA. FeO. Hn.,0, ZnO. &0, 
I. *22*72 0-53 - 1-56 0-11 0 2S 0-78 040 O'Go 2 W 

II. 27-06 0-88 • - 3-88 0-61 0-005 4 51 0-50 0-49 0-14 

HI. 0-87 - - 10-41 2-53 0-38 17:0* 2'00 !' 56 °^£JL 


75-43 0'54 0-29 0-09 2'16 0-37 1*51 


0-10 ll' 1 ' 


IV. 0-70 
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Ti0. 2 . 

PA- 

H 3 0. 

C. 

C0 2 . 

S. 

Vd 2 O s . 

Total 

(corrected). 

Bitu- 

men. 

I. 0 05 

trace 

4 '51 

0 07 

0-69 

trace 

— 

100-22 

Oil 

II. 0 24 

0*01 

3 ’99 

0 *15 

0 53 

trace 

<0-02 

100-21 

0-15 

III 0 ‘64 

0*13 

16-39 

0-16 

0*75 

0-03 

0-02 

99-52 

0-12 

IV. 0-13 

0-08 

3 94 

0-22 

— 

0-03 

<0’01 

100 25 

o-ii 


All contain traces of lithium and chromium, and all but (I) also 
contain s' 111 ' 11 quantities of boric acid and bromine. The minute 
Quantities of ammonia, nitrates, and copper have been recorded 
previously (Abstr., 1909, ii, 571, 1011). C. H. D. 

The Amount of Thorium in Sedimentary Rocks. II. 
Arenaceous and Argillaceous Rocks. John Joly (Phil. Mag., 
1910, [vi], 20, 353—357). — Whereas the calcareous rocks show a 
small, almost negligible, quantity of thorium (compare this vol , 
ii, 723), the detrital sediments in almost every case contain easily 
measured amounts, the argillaceous group having almost double the 
amount in the arenaceous group. For the former KS, and for the 
latter 0 6 ( x 10‘ 5 gram per gram), may be taken as average values. 
Twelve specimens of arenaceous and eonglomeritie rocks, mainly sand- 
stones, were examined, and eighteen specimens of argillites, mainly 
slates. A specimen designated as “Grauwacke, Wipperfiirth, Rhen- 
Prussia, Middle Devonian” gave the highest result (2 4). The 
higher thorium content of the slates and shales is attributed to the 
sorting out by gravity of the large particles of quartz or felspar which 
are poor in radioactive constituents. F. S. 


Physiological Chemistry. 


Influence of a Rise of Body Temperature on the Blood 
Gases. Wilhelm Caspari and Adolf Loewy (Btochem. Ze-itseh., 
1910, 27, 405— 417),— At great altitudes (Monte Rosa) a rise.of body 
temperature is very frequent, and symptoms of acidosis occur. Tho 
fall in the oxygen tension is compensated for by increased respiration, 
so that the oxygen in the tissues is but little affected ; the elevation of 
body temperature and the acidosis are favourable factors for the 
dissociation of oxyhemoglobin in the tissues. The body is thus able 
to compensate for the alterations in pressure. The heart is not affected. 

W. D. H. 


The Gases of Cat’s Blood. George A. Buckmaster and John 
A Gardner (J. Physiol., 1910, 41, 60-63).— Data of the gases in 
T| 8 A, , are scanty ; the authors used their new form of gas pump. 
t ,! 6 , r 0W ! n ® are ^e mean figures of numerous analyses. In the 
aim lme the analyses were made with a Topler-Barcroft pump ; here 

ad^T^^ "? re bStween 15 and 4 %i thes « have been 
to 1 00 to make the figures comparable to those in the first 
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line. The cats .used were killed either by a blow on the head 
anaesthetised with urethane : 

Total gas. 

Arterial blood 39 '63 

Venous blood 51 "53 

Arterial blood 33 '29 


Cryoscopy of Blood. W. R. G. Atkins ( Bio.-Chem . 1910 5 
215 — 216). — A few observations on the value of A for the' blood' of 
various animals ; some amount of variation is noted, and in some case 
this may have been pathological. p jj 

The Inorganic Constituents of the Blood in Vertebrates 
and Invertebrates and Its Origin. Archibald B. SIacallt-v 
( Proe . Roy. Soc., 1910, B, 82, 602 — 624. Compare Abstr., 1904 
495). — Analyses of the ash of the blood in various animals are 
given and compared with the saline contents of the ocean at various 
geological periods. The arguments advanced are speculative, but the 
facts so far as at present collected support the author's previous 
conclusion that the saline composition of the sea determines that cl 
the blood of marine organisms, and that the inorganic composition of 
vertebrate blood-plasma is an heirloom of life in the primeval ocean, 
The date of the origin of the vertebrate kidney is placed between the 
second eighth and Che second sixth of the whole geological period. 

W. 1). H. 

Heemolysis. Is there a Cocaine Hamolyeis ? Georo 
Fischer (Ffliiger's Archiv, 1910, 134, 45— 58).— Cocaine solutions 
have no specific haemolytic power, but such haemolysis as occurs is 
due to dissociation and liberation of hydrogen ions, or to decomposition 
of the cocaine molecule and liberation of hydrogen ions and alcohol. 

W. D, H. 

Origin and Destiny of Cholesterol in the Animal Organism, 
VII. The Quantity of Cholesterol and Cholesterol Esters in 
the Blood of Rabbits Fed on Diets containing Varying 
Amounts of Cholesterol. Maky T. Fraser and Joint A. Gardseu 
(Proc. Roy. Soc., 1910, B, 82, 559 — 568).— When cholesterol is given 
with the food, some is absorbed, and the free cholesterol and the 
cholesterol esters in the blood are increased. If phytosterol is given, 
this substance is partly absorbed, and the free cholesterol of the blood 
rises. Phytosterol does not appear in the blood as such, 

•The digitonin method for estimating cholesterol is very accurate^ 

Action of Acids and Alkalis on the Artificial Anti-serum of 
the Ox, which is Hsemolytio to Rabbits. Giovanni i o»u 
( Biochan . Zeitsch., 1910, 27, 498 - 616 ).-Hydrochloric acid ^mpleMI 
inhibits the haemolysis when present to the extent of 0'015. , 1 


CO,. 
25-07 
40 -83 
17-69 


Oxygen. 

13- 60 
9-93 

14- 61 


Mitrogen. 

1-00 

0- 77 

1- 00 

W. D. H. 
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pot destroy tiro hfflinolytic power, for this again becomes evident on 
neutralisation. There is no destruction either of the amboceptor or 
the complement. Dilution with normal saline solution does not revive 
the process. Similar experiments with sodium hydroxide show many 
analogies to the action of hydrochloric acid. There is no increase in 
viscosity in either case. W. D. H. 

The Relationship between the Anti-trypsin of the Blood and 
that of the Trine. Goicm Hirata ( Biochem . Zeitsch., 1910, 27, 
397—401).— In artificial nephritis in rabbits there is a great rise in 
the anti-trypsin of the urine and of the blood. In nephritis produced 
by uranium salts, the rise 13 first seen in the urine ; in that produced 
by chromic acid, first in the blood \ in spontaneous albuminuria and 
in that produced by mercuric chloride, the rise in both fluids is 
simultaneous. W. D. H. 

Inhibition of Precipitation by Precipitoids. Wilhelm Spat 
(biochtiu. Zeitsch., 1910, 28, 7 — 15).— The experiments described show 
that (he inhibition of precipitation produced by inactivated immune 
serum or normal serum is not brought about by a union between the 
inactive serum (preeipitoid) and extracts of bacteria employed. 

W. D. H. 


Estimation of Adrenaline in Normal Blood and after ita 
Injection by means of Physiological "Methods. Paul 

Trendelenburg (Arch. exp. Path. Pham., 1910, S3, 161 — 176). The 

physiological test adopted was in principle that of Laewen (ibid., 1904, 
51, 415), namely, the measurement of the vaso constrictor effect on the 
frog’s hind limbs by the rate of outflow when perfused with the sub- 
stanco dissolved in Ringer’s solution. The quantity of adrenaline in 
the blood stream of oats after an injection runs parallel to its pressor 
effect. As the blood pressure falls, the amount of adrenaline in the 
circulation sinks. Adrenaline thus resembles muscarine in its rapid 
disappearance, j) jj 


Specific Adaptation of Digestive Juices. I. Specificity of 
Gastric and Pancreatic Juice. E. S. London and W. N. Lukin. 
II. Specificity of Duodenal Mixed-Juices. E. S. London and 
it. h. Kkym. III. E. S. London and N. Dobrowolskaja (Zeitsch. 
physiol Chem., 1910, 68, 366—370, 371—373, 374— 377).— I. From 
experiments on fistulous doge, varying kinds of food placed in the 
intestine lead to specific variations in the quantity of bile and 
pancreatic juice secreted, but not to variations in the amounts of the 
pancreatic enzymes. When fat is introduced, there is no increase (five 
cases out of seven) in the lipase secreted in. the “ small stomach." 

when itlVT 6 -\ tr “ 9 for . the mixture of juices in the duodenum 
* IT! ti °°^ ls . ln ! iro< * uce( * into the lower jejunum and ileum, 
mice ' m' ere 1S s : mil f ly D0 ada P tatioD of the enzymes of the intestinal 
acld and a mmo-acids*are specially powerful stimulants in 
& to the amount of juice secreted, W. D. H. 
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The Laws of Digestion and Absorption. VI. The Dial 
Law of Solution by Duodenal Juice. E. S. London ,0C9 
C. Schwakz. VII. The Neutralisation Laws of au< * 
Juices. E. S. London and 0. J. Gdlmberg. VIII. The Acti StlVe 
Various External Factors on the Secretion of ] °* 


Juices. IX. Digestion of Carbohydrates. E. S. Londos 
A. P. Korchow ( Zeitsch . physiol. Chern., 1910, 68, 3i<T r-^ 
352 — 357, 353 — 362, 363 — 365. Compare this vo]., ii. 4251 .... 

experiments on dogs with fistulse, it was found that the effect f ' 
acid peptone solution in calling forth the secretion of the n aQ 

and hcer is not limited to ihe duodenum, but extends as far 
upper ileum, a distance of about 2 metres ; this action in stim , 1 r 1 
secretion diminishes analwards with the square root of the di i. 
from the point of stimulation. 5 atKe 


VII. The quantity of pancreatic juice is directly proportional to th 
square root of the concentration of the gastric juice, and its alknl' ' ^ 
inversely proportional. The total amount of alkali in the duod *q 
juices is inversely proportional to the square root of the gastric iuic 
concentration. 


VIII. Further laws are laid down in regard to the duodenal juicej 
(bile, pancreatic juice, intestinal juice), in all’of which the square root 
figures largely. 

IX. Three hours after a meal of flesh and starch in a dog, the 

stomach contents contain the same amount of starch, although the 
amount given varies from 40 to 100 grams. \f, p jj 


The Chemistry of Digestion and Absorption in the Animal 
Body. XL. The Study of Gastric Digestion on a Mixed 
Protein Diet. E. S. London and C. Schwabz (Zeitsch. jihi/siol Chn, 
1910, 68, 378—380. Compare this vol.,ii, 422). — Gastric'digestionij 
specially furthered by those proteins (such as meat compared with egg- 
white) rthich stay longest in the stomach, \Y. D. H, 


Digestion of Fat in the Stomach and Small Intestine, and the 
Effect of Lecithin on it. TJsuki (Arch. exp. Path. Pham., 1910 , 
63, 270 — 293). — If lecithin or egg-yolk is mixed with milk, tire rate 
of fat digestion is increased, and the contents leave the stomach 
sooner. The addition of lecithin lessens the amount of soaps in the 


intestine, and increases it (after egg-yolk) in the feces ; this is explained 
by absorption processes in the large intestine. The splitting of lecithin 
in the stomach occurs more quickly than that of neutral fats. 
Lecithin favours the saponification ami digestion of neutral fats. In 
spite of its small percentage of lecithin, fat digestion is more favoured 
by egg-yolk than by lecithin itself ; this is probably due to the fineness 
of the emulsion as well as the chemical nature of the fat in yolk, ho 


lecithin was found in the intestine ; it must therefore be split up 
either in the stomach or soon after its entrance into the duodenum. 
The observations were made on dogs and children. VI. D. H. 


Phosphorus Metabolism in the Animal Organism. Few 
RogoziSski (Bull. Acad. Sc i. Cracow, 1910, B, 260 — 312). bo ium 



PHYSIOLOGICAL CHEMISTRY. 


ii. 973 


phosphate, phytin, and lecithin, added to the diet of a grown dog, 
modoce no marked change in nitrogenous metabolism. Sodium 
phosphate is excreted quantitatively in the urine. Lecithin when 
given is not found in the faeces ; its phosphoric acid appears quantita- 
tively as inorganic phosphate in the urine ; the phosphorus of phytin 
appears to the extent of 30% as phosphoric acid in the urine; tho 
remainder is found as phytin in the faeces. In opposition to the work 
of others, phytin in man causes no change in the excretion of nitrogen 
or phosphorus ; a small part of the phosphorus is retained ; the ' 
remainder appears as inorganic phosphate in the faeces. In contrast 
vith the dog, human faeces contain abundant lecithin compounds. No 
inositol is found in human urine after feeding on phytin. The bacteria 
of human faeces are able in vitro to decompose pbytin and produce 
inorganic phosphates from it. YV. 1). H. 

Physiological Protoplasmic Metabolism and Purine Forma- 
tion. P. Mares (PJluger'a Archiv, 1910, 134, 59 — 102). — The various 
theories of the origin of purine substances, especially uric acid (for 
instance, the muscular theory, the leucocyte theory, etc.), are discussed 
at length. Purely chemical views are discountenanced, for the source 
of purine is to be sought in the physiological activity of the living cell. 
The constancy of uric acid excretion in individuals is true only for 
fasting periods, and considerable stress is laid on the importance of the 
work of the digestive organs as a means of increasing uric acid forma- 
tion, The nucleus of the cell is the main part concerned, and the 
same is true for other active cell masses, for instance, malignant 
growths. The importance of the digestive glands is shown by the fact 
that pilocarpin raises the uric acid output. W. D. H. 

The Metabolism of Some Purine Compounds in the Rabbit, 
Dog, Pig, and Man. Lafayette B. Mendel and John F. Lyman (/. 
Bid. Chevi ., 1910,8, 115 — 141). — The examination of tissue extracts 
has shown that in different animals the purine enzymes are differently 
distributed ; the present experiments, in which purines were given 
either parenterally (in animals) or by (be rnuuth (in arm) support the 
view that the metabolic history of the purines varies in different 
animals. The difficulty man has iu oxidising uric acid, as shown by its 
reappearance in the urine after parenteral administration, fils in with 
the examination of tissue extracts, in which no uricolytic enzyme is 
ound in human tissues. On the other hand, a laree proportion of the 
uiic acid introduced into the rabbit does not reappear as such. After 
injection of adenine in dogs and rabbits, there is a relatively large output 
0 “Altered adenine, and but little uric acid or allantoin. If guanine 
i» given, there is a larger output of allantoin, xanthine, and uric acid, 
manase is more widespread m rabbit and dog tissues than adenase. 
n la pig uric acid is not the chief end-product of purine metabolism, 
u man the protocols given emphasise the fact that all the ordinary 
p ines lead to an increase of exogenous uric acid, with but little 
uence on the elimination of purine bases in the urine. 

W. D. H. 
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Cleavage of Histidine in the Organism of the Dog. ^ , 
Abdebhaldem, H an’S Einbeck, and Jumna Scbmid (Ztitsch. v ) njsi4 
Chm., 1910, 08, 395—399. Compare Abstr., 1909, n, H06)._ 
Intravenous administrate} of histidine in a dog does not lead to 
increase in the. excretion of allantoin in the urine. If gi„ en , 
the mouth, the increase of allantoin is very slight, and sometimes 
absent. Very little of the histidine given (0*4 out of 20 gram,) 
is recoverable as such in the urine. Nucleic acid raises the allanioiu 
. excreted, D. H. 

Influence of the Removal of Fragments <5f the Gastro- 
intestinal Tract on the Character of Nitrogen Metabolism, 
III The Excision of the Stomach. A. Carrel, Gustave M. 
Meyer, and Phcebds A. Lbvene (Amur. J. Physiol., 1910, 26, 

389 380. Compare this vol, ii, 323). Two dogs were operated 

on, and in one of them the extirpation of the stomach was quite 
complete. Before the tenth week there is high nitrogen retention, 
probably because the pancreatic and intestinal secretions are interfered 
with, but after this date no nitrogen retention occurs. Parcnterally 
introduced protein was completely retained in the organism. 

W. D. H. 

Imbibition of the Intestinal Mucous Membrane with 
Sodium Chloride and Sulphate Solutions of Different 
Concentrations. G. Quagluriello (Biochem. Zaltch., 1910, 27, 
516—529).— The present experiments deal with sodium sulphate; 
they support Loeper’s conclusions, and Bhow that the silt his an 
inhibitory influence on imbibition, hut this is regarded as a secondary 
effect ; the opinion is held that it is the ions working on the intestinal 
muscle which explains the purgative action of the salt. IV. D. H. 


The Influence of Sugar on the Permeability of the 
Intestinal Membrane. Ernst Mayebhoeer and to Sira 
(Biochem. Zeilsck., 1910, 27, 376-38i).-The per.neab.hty of the 
intestinal mucous membrane of rabbits, removed after death, is 
increased towards normal ammonium chloride solution by placing 
the membrane in a 5% solution of dextrose. Supposing the am# 
to be true in vivo, cases of dyspepsia due to excess oy''^”' 6 
explicable. 

The Fate of Sucrose after Parenteral Introduction m 
Animals. Lafayette B. Mender and Israel S. KleisRR (4* ; 
Physiol , 1910, 26, 396 — 406).— When sucrose is introduced ““j 
■neritoneally or subcutaneously into dogs and cats 
r^gram per kilo, of bixly-weight, about 
the urine, and a reducing Imvorotatory substance is als ■ . 

present. The excretion begins within a few minutes, “Varies with 
completed in thirty-six hours. The actual figure, he ^ ^ ^ {mj 

different conditions fasting, pregnancy, . stc.). i bucra tlere 

in the blood ; nevertheless as Abderhalden and Brahm show ^ 
is a possibility of sucrose* digestion in the blood, whic ^ H 
for the disappearance of part of the sugar. 
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The Value of Beer-extract and Beer in the Human' and 
Animal Organism. Wilhelm Voltz, Rudolf Forster, and August 
Baudreml (PjlUger’s Archiv, 1910, 134, 133—258).— The dry residue 
of beer extract elevates the absorption of^ non -nitrogenous material, 
especially fat. Approximately 40% of the nitrogenous substance is 
absorbed. Observations both on men and dogs are given, and 
deductions as to its nutritive value eoincido in the main with those of 
Atwater and Benedict. Observations with toxic doses are also given. 
The general trend of the article - is a defence of the use of alcohol 
in moderation, especially in the form of beer. W. D. H. 


Digestibility of Bleached Flour. Elbert W. Kockwood (/. 
Biol. Chem,, 1910, 8, 327— 340).— Experiments on the artificial 
digestion of unbleached flour, as compared with specimens of the same 
Jour bleached with nitrogen peroxide, show no loss of digestibility, 
and in some cases the bleached specimens digested more rapidly than 
the unbleached. TV. D. H. 

The Value of the Cleavage Products of Protein in the 
Animal prganism. XVI. Emu Abderhalden and Akikazu Suwa 
i/.til.-'h. physiol . Chem., 1910, 68, 416 — 420. Compare this vol,, ii, 
877).— A dog was fed exclusively on the cleavage products of flesh 
without admixture of fat or carbohydrate. The preparation used was 
“ereptone,” made from meat by tho successive action of gastric, 
pancreatic, and intestinal juices. Vomiting and diarrhoea were to 
some extent overcome by giving the food carefully in small doses 
through a gastric fistula. The animal gained in weight, and put 
on flesh. The conclusions drown by Voit and Zisterer (this vol, 
ii, 425) from somewhat similar experiments are criticised. 

W. D. H. 

The Temperature-coefficient of Cytolysis in the Unfertilised 
Egg of the Sea Urchin, A. R. Moore [Qvart. J. exper. Physiol, 1910, 
3, 257-260).— The temperature-coefficient for the process of cytolysis 
of sea-urchin eggs in sea-water was found to be about 200 for a 
difference in temperature of 10°. The same figure was calculated 
from Gros’s data for haemolysis. \y j) 


Differentiation of, Proteins of Closely Related Species by 
the Precipitin Reaction. D. A. Welsh and H. G. Chapman (/. 

li)10 > 10 - 177 — 184). — It is possible to distinguish betero- 
ogous proteins of closely related species by precipitin interactions 
ange wit regard lo the fact that in the conditions of experiment 
ne weight of precipitates is proportional to the weight of the 
alb „r“ e “P*°7 6<1 ' is illustrated by experiments with the 

the an t , P r ®P ared . f r °ni different birds’ eggs. The experiments support 
source nf th f revl P as *T expressed view that the anti-serum is the main 
the precipitate in the precipitin reaction. W. JD. H. 

FairriW^ 7810 ^ 1 J nV6Stigati0D8 on the Crystalline Lens. 
19 ii a “n NoE Scalinci ( AtU , ><■ ** cad . Lined, 1910, [v]. 

Compare this vol., ii, 143). — The authors have 
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investigated tiie influence of various chlorides (those of srdim 
potassium, calcium, and magnesium) and of various sodium s it' 
(chloride, nitrate, acetate, sulphate, and tartrate) on the imbibition f 
water by the crystalline letja. Solutions of the following concentr e' ° 
were employed : j V/J, iV/ 50, W/lOO, A/160, iV/200. In a |[ cases '® s 
imbibition was less than that which occurs when the lens is ] 

in pure water, and the decrease was greater in the ease of the v' 
solutions than with the weaker ones. As regards the specific act 
of the different ions (for the elucidation of which the results with th* 
strongest solutions are the most trustworthy), it appears that th 
bivalent cations (magnesium and calcium) diminish the imbibitio* 
more than the univalent cations (sodium and potassium), althou»h 
there are considerable irregularities, which are still more pronounced 
in the case of the different anions. K, T S 

Heart Metabolism. I. Metabolic Investigations of the 
Surviving Warm-blooded Heart. Ehwin Rohde (Ztitsck physiol 
C/iem., litlO, 68, 181— 235).— Previous work on the isolated 
mammalian heart, such as that by Locke and Rosenheim on its capacity 
to utilise sugar, or of Bareroft and Dixon on its gaseous metabolism is 
on the whole confirmed ; the special feature of the apparatus here used 
is that simultaneously means are adopted for measuring the work oi 
the heart. The metabolic changes run parallel to the amount of work 
done. In the presence of sugar, not only is sugar burnt, but often 
constituents in the heart itself (reserve material) are burnt also, and 
thus leads to the production of carbon dioxide, When sugar or 
other nutritive material is absent, those reserve materials are alone 
utilisable ; these probably originate from fat and protein, and the 
hypothesis is put forward that the heart forms a sort of internal 
secretion in which glycolysis occurs. W. 1), H. 

The Injury to the Heart’s Activity Produced by 
Glyoxylic Acid. R. H. Kahn and 'Emil Starkenstein (PJlwjeri 
Archiv, 1910, 133, 579 — 597). — The bulk of this paper has but little 
chemical interest. Cardiac activity wa3 studied by the cardio electro- 
gram, and the causes of pulsus alternans are discussed. In glyoxylic 
acid poisoning, this sy mptom is pronounced. W- 0. H- 

Union Relationships of Heart Muscle and Digitalis. B. 
Schliomensun (.1 rch. exp. Path. Pharm., 1910, 63, 294 302),— live 
the hearts of men and animals a group of substances can be isolated, 
namely, the alcohol-soluble phosphatides, which appear to have a specie 
capacity to combine with the active material in digitalis. Ihn - 
sponding fractions from the skeletal muscles and liver do not 
this property. It is not possible at present to say what are the detmi 8 
chemical substance or substances that participate in 
reaction. 

The Formation in the Animal Body of 
Acid by the Reduction of Acetoacetic Aci 
(J. Biol. Ckem., 1910, 8, 97— 104).— The liver 


i-S-Hydroxybutyric 

d. Hesm D- 

contains not only 
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•da s e which converts / 3 -hydroxybufcyric acid into acetoacetic acid, 
^j 30 a reductase which produces the reverse change. The view 
ken of £- 0 -hydroxybutyric acid acidosis is *that its main underlying 
-f, is defective catabolism of acetoacetic acid. The conclusions are 
^ Tor ted by experiments. The question is discussed whether* the 
SU oomena are due to the reversible action of one enzyme, or to Che 
antagonistic action of two enzymes. The latter hypothesis fits in best 

t”th the fMts. ' W. D. H, 


The Degradation of Carboxylic Acids in the Animal Body. 
yiT A New Method of Formation of /? Hydroxybutyric Acid 
the Animal Body. Ernst Friedmann and C. Maase ( Bioc/iem . 
l'jIO.27, 474 — 490. Compare line vol., ii, 794, 795). ~4n experi- 
ments no perfusion of the dog’s liver with ox-blood a fair amount of 
i S-hjdroxybiityricacid is formed, in most oases without the addition to 
the perfusing liquid of any substance which yields acetoacetic acid. If 
sodiam acotoacetate is added to the perfusing blood, a large amount 
disappears, and from 42 to 62% of this is accounted for by the 
f -3 bydioxybutyric acid formed. If sodium butyrate, or especially iso- 
valerate, is added, there is a largo formation of both acetoacetic and 
fl-hydroxybutyric acids. Similar results were obtained in experiments 
with pounded liver substance. The agent which converts acetoacetic 
acid into f./ 3 -liydroxybutyric acid is termed hto-reduclase. 

~ J * TIT IT TT 


The Decomposition of Acetoacetic Acid by Enzymes of the 
Liver, II. Alfred J. Wakeman and Henry D. Dakin (J. Biol. 
Chem., 1910, 8, 105—108). — Further facts are given in relatiou to the 
liver reductase ; the primary product of its action on acetoacetic acid 
is not acetic acid, but /-^-hydroxy butyric acid. W. D. H. 

Uric Acid Metabolism in Dogs. H. Ackroyd (BiorChem. J. t 
1910,6, 217—224). — The liver of dogs when perfused with normal 
saline solution produces a small quantity of allantoin. When sodium 
urate is added to the perfusion fluid, a part of it is destroyed ; part 
only of this is recovered as allantoin ; no urea could be isolated. The 
dog’s liver has not the power to destroy allantoin. W. D, II. 

The Formation of Uramido-acids in the Organism. I. 
Tkitz Lippicii { Zeitsch . physiol. Chem., 1910, 68, 277 — 292). — The 
urination of uramido-acids in the body is important from the stand- 
point of urea formation, and former work on the question is quoted at 
length. The present experiments on the action of the dog’s liver in 
the formation of such acids gave negative results. W. D. H. 

Liver Pigments of Invertebrates. Raffaele Paladino (. Biochem . 
Zzitsch., 1910,28, 56 — 59). — From the liver of invertebrates (molluscs 
wmg mainly used), two pigments were obtained, one soluble in water, 
the other in chloroform or alcohol. The former is rich in iron, and 
gives a continuous spectrum, the latter poor in, or free from, iron gives 
J option bands. The same pigments are stated to be also obtainable 
Irom the vertebrate liver. W. D. H. 

?0L. xcviii ii. 66 
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Study of Autolysis by Physico-chemical Methods. II. r obe , 

L, Benson’ and H. Gideon Wells (J. Biol. Ghtm., 1910, 8, 61 37 

Compare ibid., 1907, 3, 35). — Autolysis is usually measured by 
change in the amount of nitrogen contained in forms coagulable and 
not^oagulable by heat, but it is shown by experiments with dor'« 
liver, blood-serum, and blood that autolysis can be followed 
more satisfactorily by freezing-point determinations supplemented bv 
electrical conductivity measurements. Toluene was found to be tb 
most satisfactory antiseptic in these experiments. 

In agreement with Baer and Loeb (Abstr., 1905, ii, 134), the authors 
find that the inhibiting effect of serum on autolysis (the e)f ec t n f 
dog serum on the autolysis of dog liver was observed) is scarcely 
affected by heating the serum at 85° or 95° for thirty minutes, In 
other cases, the inhibiting effect of serum appears to be diminished bv 
heating, but there seems to be some discrepancy in the results obtained 
when the autolytie changes are measured by physical or chemical 
means, and when they are measured by the histological changes taking 
place in the ceils. & g 

The Occurrence of Free Guanosine in the Pancreas. Phubcj 
A. Levene and Walter A. Jacobs (Biochem. Zntach, 1910, yj 
127 — 130). — The separation of guanylic acid from the pancreas was 
found to be difficult, owing to the presence of guanosine, which is 
regarded as being in the free stato. In fact it is sometimes more 
abundant than the acid. \V. D. H, 


Ethyl Acetate Extracts of Organs and their Behaviour in 
Autolysis. IV. and V. Kenko Kondo (Biochem. Zeilsch., 1910, 27, 
427 — 435, 436—441, Compare this vol., ii, 791).— The present 
experiments witlr kidney, spleen, and blood were carried out in the 
same way as in previous work on the liver. The results with kidney 
and spleen (to some extent) were very similar, and there appears to be 
present iu these organs substances other than cholesterol containing 
hydroxyl groups, the quantity of which increases in the warm, la 
the case of the blood, there was no evidence of any enzyme either in 
the corpuscles or plaFma capable of splitting cholesterol esters, Tin 
acetyl number remains unchanged after autolysis. This is not due 
to the presence of an inhibiting agent, for the increaso occurs when 
liver extract is added. ' ^ 


Formation of Oxalic Acid in the Organism. HemuM 
Jastrowitz (liiochern. Zeilsch., 1910, 28, 34 — 47). — Oxalic acid can 
arise from uric acid, aminodicarboxylic acids, and carbohydrates, a 
intermediate metabolism, it is formed especially in the spleen, sn 
probably also in the liver and muscles (in dogs). In anomalies 0 
nuclein metabolism (gout, Ieucasoiia), increased oxalic acid icrmu 
occurs very seldom, but it may occur in diabetes. 


Metabolic Disturbances after the Extirpation of both Supi 

renal Glands. Oswald Schwabz (Pflilgea-’e . Mhv, W > ' 

259 — 288 ).— The animals used were rats} when both tire sup. 
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are removed, the hepatic glycogen is much reduced ordisappears entirely ; 
this is regarded, not as due to general marasmus, but as a specific effect 
of the operation; when then fed on bread, glycosuria is produced; 
with feeding on pure dextrose, the glycogen returns in some measure to 
the liver. The administration of ltevulose leads neither to glycogen 
formation nor to Iffivulosuria ; it is apparently completely utilised” in 
the body ; feeding on sucrose leads to glycogen formation in virtue of 
its dextrose component ; after feeding on starch, alanine, or aspartic 
acid, the liver is free from glycogen. Phlovidzin is highly toxic to 
these animals ; it produces glycosuria ; they are also sensitive to 
adrenaline injections. A sugar mobilising function is assigned to 
adrenaline. VV. D, U. 


Toxic Action of Compounds on Isolated Muscle Regarded as a 
Chemical Change. Victor H. Veley (Quart. J, Exper. Physiol., 1910, 
3, 2.33 — 240).— From the experiments previously recorded by the 
author (mainly in conjunction with Waller, this vol., ii, 55, 228, 331, 
521), the conclusion is drawn that living muscular tissue behaves as if 
it contained, not only proteins as such, but even their products of 
decornpositidh or hydrolysis, or, in other words, the living muscle 
behaves like a lifeless chemical reagent ; the results obtained are not 
greatly inferior in accuracy to those obtained in reactions between 
highly refined chemical compounds under rigid physical conditions. 

W. D. H. 


The Quantitative Relations of Diastase in Different Organs 
of Different Animals. Gorcm Hirata (Biochcm. Zcitsch., 1910, 27, 
385—396). — In estimating the diastase, Wohlgemuth's method’aud 
notation are employed. The pancreas, spleen, liver, blood, kidney and 
other organs of various mammals, birds, fishes, and amphibians were 
investigated. The pancreas in all cases contains most diastase ; the 
blood and liver generally come next ; in rats on a starch diet! the 
diastase value of the pancreas rises from 3b0 to 400-fold. W. D. H. 


Presence of Glycuronic Derivatives in Beef Bouillon. Leon 

OniMBKRT and E. Turpaud (/. Pharm. C/iim., 1910, [viil, 2, 289 292) 

-Hie presence of reducing substances in aqueous extracts of beef hah 
oog been known, and the action has been variously ascribed to dextrose, 
maltose, tsomaltose, pentoses, or glycuronic acid. 

rhe author finds that bouillon, defaecated by mercuric nitrate 
a tix u’,.r ^ W i ! h T drothlo ‘ ic acid, yields with phenylhydrazine 
and Ppinie P/nylglucosazone and phenylglycurosazone (Grimbert 
deteed hv T O ™ 163 >' Glycuronic derivatives can also he 

and hwn whir WR ' n ^°' ,m<>D <icfaeratoi b T metric acetate, 

e dextros9 has beeu eIimi ™ ted b >- of 

BRuu.FY^/ eS « /’Vi* 16 Tlssues o{ Lower Animals. Harold C. 
it, 567)1 a ndv VTn 91 "’ 8| 237 - 25l »- Gouipaie Abstr., 1907, 
of various mussT ° f the . amouilt of ““g^ese in the different pans 

regarded as merely adven- 
is constantly present, and in spite of the small amount 


66-2 
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present in the muscular tissue (which has a low order of activity ' 
these animals), probably plays a r61e in respiration. In lakes p 00 j j" 
manganese (and poor also in the Crenothrix and diatoms which co n j a l° 

®u$(selj 


large amounts of manganese and form the food of the mussels), 
cannot live. 


w. D. IT 


Alcohol-Oxydase in Animal Tissues. Fr. Battelli and (J[n, i 
I,ina Stern ( Biochem . Zeitsch., 1910, 28, 145 — 168).— Aleokol-oxy,!,^ 
(alcoholase) is an enzyme wbieh acts chiefly on ethyl alcohol, and cnnverts 
it into acetic acid by absorptionof molecular oxygen; alde'Lyde is an inter' 
mediate product ; it also oxidises aldehyde directly. The enzyme does 
not decrease in amount in the tissues one or two days after death 
It is most abundant in the liver, especially of the horse ; the amount 
in human liver is relatively small ; the kidneys, also contain it, bat the 
amount in other organs is very small. It acts neither in acid nor 
in strongly alkaline media; it acts best in faintly alkaline media 
Addition of spleen to the liver increases the effect. Hydrogen peroxide 
has no effect. W. I). II. 


Further Investigations on the Use of Silk Peptone for the 
Detection of Peptolytic Enzymes. Emil Abdemialdes and Regex 
Steineck (Zeitsch. physiol. Chr.m., 1910,68, 312 — 316).— Details are 
given in regard to the best- methods lor obtaining silk peptone. 
Slices of organs (for instance, kidneys) placpd in the peptone solution 
become, if a peptolytic enzyme is present, covered with tyrosine crystals, 
Whether healthy and pathological organs vary in this direction is to 
be further investigated. In the developing chick, peptolytic enzymes 
appear in the tissues at seventh to eighth day of incubation; in the 
pig embryo, in nearly all the tissues after the thirty-seventh day of 
development. W, D. H. 


Enzymatic Acceleration of Cannizzaro’s Aldehyde Trans- 
formation by Tissue Extracts. I. Jakob Faunas (Bioch m. 
Zeitsch., 1910, 28, 274—294). — Animal tissues usually contain both 
fatty acid and the corresponding alcohol, and it is suggested that 
these are both derived from aldehyde by the Cannizzaro transforma- 
tion. The liver, but not the lungs, contains a soluble ferment which 
accelerates this transformation, so that it takes place with aldehydes 
which otherwise tend to undergo aldol condensation, Quantitative 
production of the corresponding acid and alcohol was obtained from 
n- and fsovaleraldehydes, teobutaldehyde, and propaldekyde, airo 
from heptaldehyde after throe honis’ action of pig or ox liver, heir- 
aldehyde yielded a small quantity of alcohol; salicylaldehyde was no- 
attacked. The name aldehydemutase is proposed for the enzyme. ^ 


Enterolipase. B. C. F. Jansen (Zeitsch. physiol. Chest., 1910, . 
400 — 415). — As Lombroso showed, a mixture of bile and " 
stimulates the secretion in the intestine of a juice ne in ^ 

Oleic acid alone has no such effect. Bile alone < has not so g ^ 

effect as the mixture. These experiments were made wit i 1 
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loops. In vitro, the addition of bile increases the lipolytic action of 
the juice. Soap solution causes the secretion of a feebly lipolytic juice • 
hi tilro, soap inhibits lipolytic action, but a small addition of alkali 
increases it. The addition of bile acids to bile increases its power of 
stimulating the secretion of lipase, and the effect of the mixture 
„f bile and oleic acid is probably due to the bile acids. The group 
in the bile acid molecule to which this is due is to be the subject 
of renewed investigation. \y p -pj 

Occurrence „ of Serine in Human Perspiration. Gustav 

JvMBDEYand Hermann Taciiau (Rioc/iem. Zeil.sc/i.., 1910, 28, 230 236) 

-Hitherto only two nitrogenous substances, carbamide and ammonia’ 
have been isolated from perspiration. From fresh perspiration, fairly 
large quantities of serine are now isolated by means of /J-naphthalene- 
sulphonic acid. This method is advantageous in separating serine 
from the mixture of protein decomposition products obtained by acid 
hydrolysis. E. j? ^ 


The Production of Glycosuria in Relation to the Activity 
of the Pancreas. Ivor L. Tuckett (/, Physiol., 1910, 41, 88—144). 
-Glycosuria due to anassthesia and operation is probably not 
influenced by the pancreatic factor ; neither is there evidence that the 
carbohydrate in the diet stimulates the pancreas to an increase in its 
internal secretion. Glycosuriafollowing fistula orligature of the thoracic 
duct is pnbably due to the amesthetie employed and to disturbance of 
nerves, but as the internal secretion of the pancreas finds its way 
into the circulation by this duct, that may possibly be a subsidiary 
fiictor. The glycosuria associated with morphine and ether narcosis 
IS the result of the rapid production of sugar from hepatic glycogen 
other carbohydrates in the body, and also from fat. The sugar in the 
blood of cats exhibiting experimental glycosuria 1ms aroducing power 
hjual to that of dextrose. vy n tr 


J N 1 ^mi re fi 0f 9 ?a nC o e ooi° ne mv Protein ‘ 0wEN T - Williams (. Bio.-Chtm . 
■> 1. 10 5, 225 229). The protein was obtained in the urine of 
a case of myeloma ; it is shown that it varies in composition from 

“ it" r m the Sa “ 0 CaSP ’ a " d P rob;lbl y true explanation 
honlmnc- f-, ID th ! disintegration of hones and tendons, 

honuro-muems are liberated, which are more or loss broken up 

The pr“tc e n C b tb d ' ffereD % according to the stage of the disease. 
Bpucebrm , 4 r * escnt case gave the typical reactions of the 
uydrate radicleln.l l^ lhks mucoid in that ; t contains a carbo- 
however varies wf t b, S h . Percentage of sulphur. The latter, 
the urine rises ’ d h6tl ’* Smks the am0,mt of ethereal sulphate in 

W. D. H. 

<^“w%t^^^ d 2 8 a ^ d 3 Ur 4T °f Rabbite - Goichi 

rabbits, the diasw H), 28, 23— 28).— In experimental nephritis in 
lessened functional Jv T'T ^” ks; this ia re g arde(! as due to 
greatest in cases where fh ^ ^ th ? kldne T cells ’ and tlle decrease is 
cases Where the injury ,s greatest. The rise of diastase in 
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the blood which accompanies this is regarded as due to defective 
elimination by the kidneys. W. D. H 

Metabolism in Addison's Disease. H. BeuttesmCuep, atS( j 
Felicitas Stoltzenberg ( Biochem Zeiisch ., 1910, 28, 138— ),y\ 

In the case of Addison’s disease investigated there was no important 
'departure from the normal in nitrogen metabolism ; on an abundant, 
diet, the patient retained nitrogen ; the administration of adrenal 
tablets bad no effect. W. U. jp 

The Excretion of Creatine in DiabeteB. R. A. Ivsacse (Quart 
J. Exper. Physiol ., 1910, 3, 289 — 296). — A full account of experi- 
ments already published as a preliminary.communicaCion (see K.mu» 8 
and Cramer, this vol., ii, 793). W. 1). H. 


Prophylaxis in Malaria. Action of Small Continuous Doses 
of Quinine on the Development of the Animal Organism and 
its Application in Infectious Disease. Albert Geaziaxi (dreA 
Hygiene, 1910, 73, 39— 80).— Injection of quinine hydrochloride fur 
one hundred days in doses of 0005 gram per kilo, of body-weight 
in young rabbits and guinea-pigs delays growth, anl in adult 
animals lessens their weight. There is no change in the corpuscles 
or hemoglobin of the blood ; tho bactericidal power of the lungs or of 
the serum is unaltered ; so also are the opsonic index and the 
agglutinating action of the blood in reference to typhoid bacilli; in 
fact, in most cases the immunising power of the blood is diminished. 
The animals which had received quinine are much less resistant towards 
infection (typhoid, anthrax, cholera, pneumonia) than the control 
animals. Observations on the blood of man show the same results, 
and the conclusion is drawn that the same loss of resistance occurs in 
man also. ■ ^ • l 1 7 


. Atoxyl. IV. Ferdinand Blumenthai. (Biaehan. Zeihck., 1810, 
28, 91—96. Compare Abstr., 1909, ii, 255).— The use of atoxyl 
preparations and of its various iodine and bromine derivatives In 
syphilis is suggested. The present experiments are mainly on animal* 
to discover the relative toxicity of these compounds ; the silver salts 
are less poisonous than those of mercury. W. D. H. 


Absorption of Hydrogen Chloride by Animals. Karl B. 
Lehmann and Arthuii Burch (Arch. Hygiene, 1910, 72, 343— 3oi)- 
In tracheotomised rabbits, the amount of hydrogen chloride absorb 
in the first hour varied between 58 and 80% of the amouct inspire , 
higher figures were obtained when the gas was gi\on through t- ie no? 
Tbe absorption increases with the depth of respiration. In ies ^° . 
hour there was no marked falling off in the rate of absotp JJjj 1 * e ^ 
ments lasting more than two hours were not made. ' 


Absorption of Chloroform, Carbon Tetrachloride,^ 
• Tetraobloroethane in Animals and Man Kafl . . 

an*- Hasegawa (Arch. Hygiene , 1910, 72, 82/— 342).— 
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ments on two men were carried out by estimating the chloroform in 
ike inspired and expired air, the difference giving the amount absorbed 
In periods of five to ten minutes from 53 to 73% of the chloroform 
„iven was absorbed. In experiments for longer periods, the amount 
absorbed was greatest in the first five minutes, and then gradually 
declined. In rabbits the same falling off was noticed, but the total 
absorption was less than in man. Administration was either made by 
the nose or by the tracheal tube, but the method made no difference. 
Similar figures (in rabbits) were obtained with carbon tetrachloride 

and tetrachloroethane. f, D. H. 

Influence of Gases on the Organism. XV. Hydrogen 
Arsenide. L. 0. Dubitzki (Arch. Hygiene, 1910, 73, 1—38).— This 
gas was estimated in the air volumetricaliy either by calcium chloride, 
silver nitrate, or potassium iodate. In eats, 0'005% is fatal in sixty to 
ninety minutes, 0-004% in three hours. A prominent symptom is 
hiemolysis leading to hemoglobinuria. The absolute fatal dose varies 
from 8-7 to 137 milligrams. W. D. H. 


Action of Kadium Emanations on the Development of 
Animal Eggs. II. Oscar Hebtwig (Sitzungsber. K. Akad. Wise., 
Berlin, 1910, 39, 751 — 771). — Experiments on various eggs confirm 
the author’s previous conclusions. The main interest of the paper 
relates to the action of the radium emanations on the sperm of the 
frog. After exposures varying from five minutes to twelve hours, the 
spermatozoa becomes more or less altered, but the nucleus is the most 
affected. These spormatozoa are still capable of fertilising the eggs, 
although development is slow in cases of long exposure and abnormal 
embryos are formed. This is regarded as an additional proof that the 
nuclear substance is the most important part of the male cell in 
fertilisation. yy p jp 


Action of Radium Bromide on the Skin of the Rabbit’s Ear. 

J. 0. Wakemn Barratt (Quart. J.exyer. Physiol., 1910, 3, 261—370). 
—A disk of radium bromide placed on tho ear of the rabbit pro- 
duced a ring of pigmentation corresponding with the edge of the 
disk. Within the ring more or less depigmentation occurred. The 
deposit of pigment took place chiefly in the epidermis. In albino 
rabbits and with human skin no such effects were observed. * 

W. D. H. 

The Pharmacological Action of Uranium. D. E. Jackson 
(Amer J. Physiol, 1910, 26, 381-395).— The action of uranium is 
generally believed to resemble that of cyanides, but there are many 
points of difference. Intravenously administered as the sodium 
uranium tartrate there is no increase in the flow of lymph from the 
oracic duet even in lethal doses. The rise of arterial pressure is 
much more pronounced than that produced by cyanides, and the 
tinnuatmg action on respiration is less marked. Blood coagulation 
• pi evented probably by union of tbe metal with one or more of 
1,™ i U ^ 0rs . m the . P rooesa - Further, there is no change in the 
D ‘t, h f “ *.“• C y amd es binder the guaiacum reaction wilh extract of 
potato peelings ; uranium does not,, \y. D. H. 
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Behaviour of Iodoso-, Iodoxy-, and Iodonium Compo Utld 
in the Animal Organism. II. Behaviour of Iodoxyben 2 &n 8 
Riccardo Luzzatto and G. Satta (Arch. Farm , 8per. Sci 19 jq ?' 
241—253. • Compare this vol., ii, 433). — Even in quantities five tia .! 
greater than the toxic dose of iodoeobenzene, iodoxybenzene dees uot 
cause death in dogs, rabbits or frogs. The effects it produces are 
similar in kind to those of the former substance, but its action \ 
much weaker and slower. It is converted in the organism im 0 j 0( j ^ 
benzene, for iodophenylmercapturic acid can be isolated from the 
urine, and its lower toxicity is probably due to the fact that thi r 
'reduction occurs more easily than in the case off iodosobenzene 
Iodoxybenzene does not exhibit any curare-like action on fro^s. 

* h. V. S. 

The Behaviour of £-p-Hydroxyphenyl- a -lactic Acid and 
' ^-Hydroxyphenylpyruvic Acid in the Surviving Liver. Ernst 
Schmitz (Biockem. Zeitsch 1910,28, 117 — 120). — Neubauer and Falta 
have shown that tho.-e aromatic substances the ring of which is ea?ilv 
burnt in the body are excreted in alcaptonuria as homogentisiu acid 
whereas those which are not, or only with difficulty, broken up have no 
such influence on the excretion of homogentisic acid. Embden, Salomon 
and Schmidt have shown that the former group leads in the isolated 
liver to formation of acetoaeetic acid, whereas the latter does not, In 
the present experiments on liver perfusion this is confirmed • 
/?-/>-hydroxyphenyl-fl-]aotic acid does not yield homogentisic acid and 
leads to a negligible formation of acetone substances in the liver' 
^•hydroxy phenyl pyruvic acid leads to homogentisic acid formation in 
alcaptonurics aud to an abundant formation of acetone substance* in 
the surviving liver. W. D, H. 

Chemical and Physiological Properties of Tripbenylstibine 
Sulphide. Behaviour of this Substance in the Animal Body. 
Ludwig Kaufmann (Biochem. Zeitsch., 1910, 28, 67—86, 86—90. 
Compare Abstr., 1908, i, 1031). — Tripbenylstibine sulphide has the 
power to produce the evolution of oxygen from hydrogen peroxide and 
other peroxides; the sulphur is split off and oxidised to sulphuric add, 
whilst the residue is oxidised to antimony oxide or hydroxide and 
precipitated as sulphate by the sulphuric acid. The reaction runs 
quantitatively at a temperature of 36 — 37°. The sulphite is one 
hundred times more active than ordinary sulphur. 

The therapeutic use of the sulphide in cases (for instance, of skio 
disease) where sulphur is usually employed appears from a few 
preliminary observations and experiments to be justifiable. ^ 

Chemical Structure and Sympathomimetic Action of 
Amines. George Barger and Henry H. Dale (/. Physiol , 1910, 
41, 19 — 59). — The action of adrenaline on the sympathetic is terme 
sympathomimetic, and is also shown by a large series of amines, tie 
simplest being primary fatty amines. The action increases ffitt 
approximation to adrenaline structure. The amines active in t is wa J 
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are primary or secondary ; the quaternary amines corresponding with 
tbe aromatic members of the series have an action lifce that of nicotine. 
The optimum carbon skeleton for sympathomimetic activity consists of 
9 benzene ring with a side-cham of two carbon atoms, the terminal one 
bearing the amino-group. Another optimum condition is the presence 
of two phenolic hydroxyls in the 3:4 position relative to the side- 
chain; when these are present, an alcoholic hydroxyl still further 
intensifies the activity. A phenolic hydroxyl in the 1 uosition doos 
not increase the activity. Catechol has no such activity. ‘The methyl- 
nmino-group, including adrenaline, reproduces inhibitory sympathetic 
Sects more teadily than motor eifects ; the opposite is true for the 
■binary amines of the samo series. Instability and activity show no 
njalleltsui in the series. w, j% H, 

The Pate of p-Hydroxyphenylethylamine in the Organism. 
Aimn'B J. Ewins and Patrick P. Laidlaw ( J . Physiol., 1910, 41 ,' 
78 — S7). — This amine is converted in part in the body into p-hydroxy- 
phenylacetic acid ; the surviving liver can effect this change, so also 
can the plain muscle of the uterus, but not that of the lung vessels. 
The isolated heart causes complete destruction of the amine. The 
amine is less readily converted into hydroxyphenylacetic acid than the 
primary amine, and hordenine, the tertiary base, still less. readily than 
the secondary base. *W. D. H. 


The Behaviour of Veronal (Sodium Veronal) in the Animal 
Body, after One Administration, and in the Chronic Con- 
dition. C. Bachem {Arch. exp. Path. Phnrm.., 1910, 63, 228 — 241). — - 
After the subcutaneous injection of small doses of veronal, about 90% 
appears in the urine ; in larger doses this sinks to 45— 50% whether 
the drug is given in one or successive doses. The fieces contain only 
a small quantity, so about half is destroyed in the body, how or why 
is unknown. Small dosos do not influence the well-being of the animals 
used. After three days, only small amounts are still found in the 
tiriue and organs. Its affinity for brain tissue is doubtless related 
to its narcotic properties. Even after large doses, a small fraction 
onfy is found in the stomach some hours later. In acute poisoning, 
the stomach must therefore be washed out early if it is to be of any 
a ™ 1 W. E. H. 


The Prophylactic Action of Atropine in Immediate 

lcm P on laXiS ° f Guinea Pi S 8 ' 111 Jo » N Auek (diner. /. Physiol., 
. . ’ .' 439— 452). — Guinea pigs sensitised by the subcutaneous 
injection of 1 to 2 c.c. of horse-serum reach their maximum sensitive- 
ness a lout the ninth woek, and this is then maintained for at least 
twenty- three weeks (the longest interval tested). Atropine was used 
ss a prophylactic, as the symptoms of anaphylaxis are mainly due to 
'™ 0 bronchial muscles. Experimentally, atropine was found 

• u C ‘ thera P eutio utility- Without atropine, the death rate 
was IJ%, with it only 28%. w D H 


Lurk Ap P li< ( at ’ ioD of? Ergotamine (Tyramine). ant tnsu 

' AK ■/., 1910, 0, 236 — 242), — Tyramine given by the 
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mouth to a healthy subject in doses of 30 to 100 mg, causes as]' 
rise of blood-pressure which lasts some hours. When injected h ^ 
dermically (20 to 50 mg.), the rise is rapid and well marked, last' 1 * 0 " 
about twenty minutes. When similarly given in eases of « shock " tl ° 
blood-pressure rises slightlyi j) ' ^ 18 

Action of Ourarine and Allied Substances. Rudolf 
(Arch. exp. Path. Pharm., 1910, 63, 177 — 227). — The direct exc ;f 
ability of skeletal muscle (frog) to induction shocks remains umbered 
even by large doses of curarine, but the excitability varies in different 
parts. Towards condenser discharges, the effects are variable, as ah 
they are in normal muscles. Muscles can easily be poisoned with 
curarine by immersing them in a solution of the drug. The »reat 
toxicity of the drug comes out when it is compared with otW 
ammonium derivatives; the following relative figures aro given- 

Choline, 0'35 ; tetraethylammonium, 0T25; trimethylethylammoninm 
0-015; neurine, 0-012; tetrametbylammonium, 0-005; muscarine' 
0-0025 ; trimethylvalerylammonium (valearine), O'OOl ; curarine' 
0-00001. W. D. H. ' 

Elementary Action of Digitalis Substances. Rudolf Macks 
and (Miss) S. C. M. Sowton (Arch. exp. Path. Pharm., 1910, 63, 
255 — 262). — Observations by the authors confirm Straub's views on the' 
action of the digitalis group. The increased activity of the heart can be 
shown, not only in the intact animal, but also on the isolated heart. 
Illustrative experiments on the effect of strophanthin are given in full 

W. D. H. ' 


The Concentration of Ammonia in'the Blood of Cats and 
Dogs necessary to Produce Ammonia Tetany. Clara Jacob- 
son (Amer. J. Physiol., .1910, 26, 407 — 412). — Ammonium carbonate 
was injected intravenously, and the concentration in the blood found 
necessary to produce tetany is identical with the concentration of 
ammonia in the blood when tetany occurs as a result of removal of the 
parathyroids. In the latter condition the liver is depressed in its power 
to destroy ammonia. W. D. H. 


Antimony Poisoning in Compositors. P. Schruupf and B. 
Zabel (Arch. exp. Path. Pharm., 1910, 63, 242 — 254).— Various 
symptoms presented by compositors could not be attributed to lead 
poisoning, but are due to antimony ; the blood conditions underlying 
this are a 'slight leucocytosis, but a great excess of eosinophile cells. 
Similar conditions can be produced artificially by antimony in rab is 
No drug treatment is suggested ; mere cessation of work in the men, 
or cessation of antimony dosage in animals, leads rapidly to a : rriura. 
to normal conditions. " ' 


The Comparative Toxicity of Theobromine and Caffeine 
as Measured by their Direct Effect upon the Con ra 
of Isolated Muscle. Victor H. Vf.ley and Augustus D. « 
(Pros. Roy. Sac., 1910, 82, B, 568 - 574 ).-Caifeine produces 
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tract u re and finally abolition of contraction in muacle. With caffeo- 
t.ainic acid the admixture with tannic acid retards the change. 
Theobromine causes a similar effect, its toxic value compared with that 
0 f caffeine beiog 1*7:1 for equal molecules, or 1*8:1 for equal 
wights. The introduction of the methyl group into theobromine to 
form caffeine lowers the toxicity, a result converse to that fouud in 
certain other organic compounds. Experiments are also recorded with 
extract* of tea and coffee ; “caffeine-free” coffee has but little action. 

W. D. H. 

The Relationship of Surface-tension to the Union of Toxin 
and Anti-toxin. Amilcare Bertolini ( Biockem . Zeitsch., 19 LO, 28, 
1)0—66). — Traube stated that toxins in opposition to anti-toxins lower 
the surface-tension, and that the union of toxin and anti-toxin has a 
still <neater effect than the toxin. The present investigations made 
with diphtheria and tetanus toxin and anti-toxin do not confirm this 
view. The union has no effoct on surface-tension as tested by Traube’s 
ntalagmometer. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Apparatus for Collecting and Measuring the Gases Evolved 
During Fermentation. Arthur Harden, J. Tho3ipson, and 
William J. Young ( Bio.-Chem . J., 1910, 5; 230 — 235). — In measuring 
the total quantity and rate of evolution ^>f gases evolved during 
fermentation, it is essential to keep the pressure in the flask as nearly 
constant as possible throughout the experiments. 

Two forms of apparatus devised and used by the authors for this 
purpose are fully described with diagrams. W. D. H. 

Influence of the Mineral Constituents of Nutritive 
Solutions on the Development of Azotobacter. (Mme.) H. 
Krzemieniewska {Bui. Acad. Sci. Cracow , 1910, B, 376—413).— 
Potassium, calcium, magnesium, phosphorus, and sulphur are all 
essential to the development of Azotobacter. Under the conditions of 
the experiments, the minimum amounts required for the normal 
consumption of 1 gram of dextrose were as follows: K, 0*38 • Ca, 0‘36 ; 
^Igi 0 35; P, 2 *46 ; and S, more than 0 49 mg. Deficiency of any 
essential mineral constituent of the nutritive solution results in the 
ess economical utilisation of the dextrose, and consequently less 
nitrogen is fixed per gram of dextrose. The organisms leaves off 
increasing, whilst the respiration of the existing cells goes on. 

e addition of potassium, sodium, and magnesium compounds above 
*i er a, [ l traits acts injuriously on Azotobacter. The injurious effect is 
or prevented by addition of calcium salts. Addition of 
y^iui* lessens the injurious action of excessive amounts of 
potassium, and sodium, N H J M 
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Assimilation of Nitrogen by Certain Nitrogen fi X i D 
Bacteria in the Soil. W. B. Bottomley ( Proc . Roy. Roc., lypj § 
82, 627 — 629. Compare ibid., 81, 287) — Culture solutions inocnlat H 
respectively with pure cultures of Azotobacter from garden soil a ) 
Pseudomonas from bean and clover nodules and with both ot ganis * 
together, showed that whilst Azotobacter alone fixed 2d 9 J! j 

Pseudomonas alone 2‘30 mg. of nitrogen per unit of carbohydrate ti>!. 
two organisms together fixed 4*51 mg. per unit of carbohydrate. ’ 

Further experiments are described in which garden soil (5 oz.) 
without and with lime, was inoculated from an extract of soil whirl 
had been sterilised and then inoculated with Azotobacter and Pseudo 
monas so as to accustom the organisms to soil conditions. In ten 
days the mixed culture in limed soil gave an increase of 35 ^ 

nitrogen, and in the unlimed soil an increase of 25 mg. The amount 
of nitrogen introduced by the culture itself was 6 mg. JST. U, j. yy 

Some Factors Concerned in the Fixation of Nitrogen bv 
Azotobacter. Conrad Hoffmann and B. \V. Hammer (Centr, Unfa 
Par., 1910, ii, 28, 127 — 139).— Experiments with a number of 
different soils showed that their nitrogen-fixing power varied from O ld 
to 14 '47 mg. of nitrogen per gram of mannitol consumed. 

Mannitol and lactose proved to be the best sugars for maximum 
fixation in impure cultures, whilst very little fixation was obtained 
witli maltose and sucrose. With pure cultures, mannitol and dextrin 
gave the best results, and good results were also obtained with sucrose 
but not with lactose. 

As regards mineral nutrients, di- and tri-calcium phosphates give 
better results (in impure cultures) than the monocaleium salts. 

The period of incubation for impure cultures should be from twenty- 
one to twenty-eight days* If too prolonged, looses of nitrogen mav 
occur. Calcium carbonate need only be present in very small 
amounts. 

The amount of protein in the cells of Azotobacter was found to 
range from 8'31 to 19*13%, whilst the phosphorus (as P 2 (X) varied 
from 2*51 to 2*97%. ' N. H.J.M. 

The Products Resulting from the Putrefaction of Fibrin 
by Clostridium carnofcetidus, and the Rauechbrand Bacillus. 
Francis H. McCrudden (J. Biol. Chon., 1910, 8, 109— 111).— The 
two micro-organisms mentioned are selected as widely different- types 
of anaerobes. The products of putrefaction of fibrin show distinct 
differences, JUuschbrand leading, for instance, to the formation of about 
one-fifteenth of the gases produced by Clostridium. The question is 
to be followed up in the hope that such differences may be ot diagnostic 
value. W. D. H. 

Action of Dysentery Bacilli on Nitrites and Nitrates. T\. I 
Logie (/. Hygiene, 1910, 10, 143-154).— All the dysentery strains 
examined with one exception (B. Neissw, Ac.) reduced nitiates -i 
nitrites ; none which fail to ferment mannitol destroyed nitrites. ’P tn 
(erias t ^irgens, although closely related to B. dys Flexner, differs ro 
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it in its action on litmus whey, and in failing to destroy nitrite. S, dys., 
Jiirvens, is the only strain found to form indole, and, therefore, to 
ire the cholera-red reaction. The addition of dextrose enables Shiga 
^trains to destroy nitrites. With an abundant supply of oxygen, all 
Jj )B strains fail to destroy nitrites and nitrates, but in media which 
contain dextrose the inhibitory effect of oxygen is less marked. 
;-„der anac-obic conditions, Shiga strains and B. dys., Jurgens, still 
fail to destroy nitrites. W. H. D. 

Tbe Enzymes in Different Bacteria. Emil ABDERnAtDF.it, 
Lrrovio Pincussohn, and Adolf R. Walther ( Zeitsch . physiol. Chem., 
[ 310 . 68, 471—476). — The culture fluids of a paratyphoid like bacillus 
aiiil of Streptococcus pleuro-pneumouiar, have no peptolytic action on 
various kinds of peptone. Paralyphus B. slightly decomposes casein 
jeptone. Various bacilli were grown in different media with and 
without peptone, and the change in the rotatory power noted. It is 
hoped that this method, of which a few preliminary examples are 
„iven, may be utilised in the differentiation of micro-organisms. 

0 VV. D. H. 

Amount of Phosphorus in Yeast and in Some Yeast 
Preparations. Eduard Buchner and Hugo Haehn ( Biochem . Zeit., 
1910 , 27, 418 — 426). — Yeast which had been subjected to a pressure 
of 70 atmospheres was found to contain about two-thirds of the total 
phosphorus originally present. 

Yeast prepared with acetone contains more phosphorus than when 
acetone and ether are employed. No connexion seems to exist between 
the fermenting power of yeast and the percentage of phosphorus. 

N. J. H. M. 

Action of Sodium Selenite on the Production of Carbon 
Dioxide from Living and Dead Yeast. Marie Korsakoff (Ber. 
ileut. hot. Ges., 1910, 28, 334 — 338). — Whilst a 1% sodium selenite 
solution completely checks the production of carbon dioxide from 
zymin, living yeast produces considerable amounts even in 30% 
solutions. Small amounts of sodium selenite (OT — 05%) even increase 
the activity of living yeast. ‘ N, H, J. M. 

Fermentation of Galactose by Yeast and Yeast Juice. 
Almira Harden and Roland V. Norris ( Proc . Roy. Boc., 1910, B, 82, 
(145—649). The results of other investigators showing that some 
yeasts when cultivated in a medium containing galactose acquire the 
propei ty of fermenting galactose are confirmed. Yeast trained in 
t i.s manner yields*a juice capable of fermenting galactose. 

- iermenting mixture of yeast juice and galactose reacts with 
P Osphate in a manner similar to yeast juice and dextrose." The rate 
n acts crated; an extra amount of carbon dioxide is evolved, equivalent 
,° e phosphate added, after which the rate again becomes normal, 
n organic phosphorus compound is produced, which is not precipitated 
y magnesium citrate mixture. Small amounts of sodium arseuate 
accele rate the fermentation of galactose. N, H. J. M. 
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' Disinfection by Chemical Agencies and Hot 
Harrietts Chick ( J . Uygimt ; 1910, 10, 237 — 286).— Further ex per :' 
ments are adduced to show that disinfection is an orderly t^n e p,, 0C8s " 
analogous to a chemical reaction between the bacterium and th* 
disinfectant. The destruction of bacteria by water between 4y a ! 
55° is also a consistent time process, and runs parallel to the h eat 
coagulation of proteins ; both proceed in accordance with the mas ' s 
law and in agreement with the law of Arrhenius in relation to 
temperature changes. The temperature-coefficient is verv hi»h 

Disinfection by drying and by sunlight, so far as can be judged by the 
scanty data at present available, fall into line also. A large nmnlj et 
of different micro-organisms were subjected to experiment. 

'V. D, H, 

The Influence of Cell Lipoids on the Autolysis of Wheat 
Seedlings. Marie Korsakoff (Biochem. Zeitack, 1910, 28, 121—128) 
— Powdered wheat seedlings were allowed to autolyse, and the amount 
of proteolysis was estimated ; previous extraction of the powder with 
solvents of lipoids (light petroleum, ether, alcohol, etc.) lessens the 
amount of autolysis, from which the conclusion is drawn that they 
have an important influence on the process. IV. D, H. 

Role of Reduction Processes in the Respiration of Plants, 
W. Zaleski (Bar. deut. hot. Ges., 1910, 28, 319 — 321)).— The reducing 
power of various seeds, as indicated by methylene- blue, was found to 
be greatest in peas and least in cereals and oil seeds, whilst wheat and 
lupins occupy an intermediate position. There is a certain parallelism 
between the anaerobiose and the reducing power of seeds, since the 
anaerobiose is highest in leguminous seeds and lowest in cereal and oil 
seeds (Godlewski and Polr.euiusz, Abstr., 1898, ii, -100 ; 1901, ii, 61S). 

Acid salts, such as dihydrogen potassium (or sodium) phosphate, 
depress the reducing power of pea seeds. Neutral salts and sodium 
sehnite and ammonium vanadate act still more unfavourably. Alkalis, 
and especially dibasic phosphates, stimulate the reduction process. 


Action of Salts on the Respiration of Plants and on the 
Respiration Enzymes. W. Zaleski and A. Rejnhakd (Mai. 
Zeilsch., 1910, 27, 450-473),— All the salts contained in hiwps 
nutritive solution depress the energy of respiration. An acid reaction 
is especially injurious, and alkalis also cause a decrease. 

Dibasic phosphates considerably increase the production of carbon 
dioxide in ground living seeds of Pisum sativugi, Zm , an 
Lupinus angu8lifoliu8 , and in the seeds frozen and kille W1 * ^ 

In the case*of Tnticum the energy of respiration was dinumsbe . 

Acid phosphates diminish the production of carbon ion e - 
basic phospnates have a stimulating effect. Phosphates s imu 
only the zymase, but also the oxydases, catalases, and ie«'» 

As regards the relative amounts, or the relative 1 
reductase and catalase of diflerent seeds, it was foun 
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of the reductase increased in the following order: Zta( 0), Triticum (1), 
Lupinvs (10), and Pisum (480), whilst in the case of catalases the 
order is ^versed: Pisum (10), Lupinus (12), Triticum (30), and 
Zta (50). . N. H. J. M. 

Importance of Mucilages in the Germination of Seeds. Giro 
Rayex.va and 11. Zamorani ( Atti E. Accud. Lined, 1910, fv], 19, 
ii. 247 — 253 ).— Linseed which has been deprived of its mucilago by 
repeated treatment with water yields fewer seedlings than the 
untreated seed,' and their weight and ash are less than that of normal 
seedlings. When, however, the sand in which germination is effected 
is treated with a solution containing sugar and the inorganic con- 
stituents found in the mucilage extracted, the weight and ash of the 
seedlings obtained approximate to those of normal seedlings. This 
tends to show that the mucilage functions as a reserve food material 
during germination. . R,. y i g_ 


Lecithin and Lecithides in Germinating Seeds. Luigi 
Bbbardini and G. Chiarulli (Pied. Zenlr., 1910, 39, 594—596; 
from Situs. sper. agrar. ital., 1909, 42, 97).— Seeds of cereals contain 
both free and combined lecithin in the proportion of about 1 : 2. 
During normal germination both forms of lecithin increase, at about 
the same rate, until the period of chlorophyll production, after which 
it decreases. In absence of light, germination is accompanied by a loss 
of lecithin, chiefly of the combined portion. N. II. J. AI. 


Occurrence and Dotection of Chlorogenic Acid in Plants 
Extraction and Yield of Caffeic Acid from Plants. Charles 
Charaux (J. P/iarm. Chim., 1910, [vii], 2, 292— 298).— From Gorter’s 
results (Abstr., 1908, i, 186, 345) it appears that eaffeie acid in plants 
results from chlorogenic acid, and the author has therefore devised 
a quantitative method of extracting eaffeie acid from plants, and from 
the results so obtained he proposes to deduce the quantity of chloro- 
genic acid present, on the assumption that the latter is ' equivalent 
to about half its weight of eaffeie acid. 

The residue left on distilling the solvent from an alcoholic extract of 
o fi^ y-ground plant is taken up with warm water and this shaken 
extract is t ? , Tu ‘° remo f im P m ' ities - The filtered aqueous 
nmltaL!. n l . d 7 h c XCe5S of a 8oiution of basio lead acetate, the 
wid ?„ s r °,° ected ’ washed ’ and decomposed with cold dilute sulphuric 
fhl, '"if ? x f s ?> S lTln g a of impure chlorogenic acid. 

>f dilute sulnhn ? ' gh . t ! y a ‘ kall °o> boiled for thirty minutes, and excess 
»ith ether P n -b acld added ' The liberated eaffeie acid is extracted 
W j„u.i 4 P nri fied by re-crystallisation from boiling water, and 

,f impurities. “7 "Tf further treatment f ° r ‘be removal 

:hIoroge„ic a 'r'd A “““hot of colour reactions for the detection of 

>em found anfesrimf/T’ ""1" 1 list ° f P ,aDts in wbi * b this acid has 
rhe quantitv of caff 7 caff f 10 acld b y the process outlined above, 
ilauts 3 f ffe ‘° aCW found rarled rrom 0 6 to 10% for different 

T. A. H. 
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Role of Catalase in Plants. Akna Roserberg ( Ber . deut hot 
Get., 1910, 28, 2S0— 288).— Results of experiments with a'variet 
of seeds in which equal weights of the powdered subsftn ce Ve J 
digested for an hour with water and treated with hydrogen p erox y e 
indicated that no direct connexion exists between the anaeiobiose and 
the catalase, since the leguminous seeds acted the least on hydro™ 
peroxide, whilst the cereal seeds, although little suited to anaerobiose 
proved to be very rich in catalase. ' ’ 

Acids, even 0 25% citric acid, are very injurious to (atalase, and the 
acid phosphates of sodium and potassium decrease its activity. Altai' 
salts, such as sodium carbonate and dibasic phosphates, are favourable 
the latter acting most in the case of seeds which only contain small 
amounts of catalase. 

The catalase of lupins is rapidly destroyed by autolysis. Addition 
of dibasic phosphates protects the catalase from decomposition • the 
amount, however, gradually diminishes when the temperature is 
raised. 

Whilst the amount of catalase increases during germination, addition 
of potassium nitrate, magnesium sulphate, potassium diliydivcn 
phosphate, and calcium nitrate respectively (0'5%) was found to retard 
the production of catalase, N. H, J, )[, 


Alkaloidal Content of Cinchona Leaves. P. vas Remsc* 
(Ptoc. IC. Akad. W’tlmsch. Amsterdam, 1910, 13, 210 — 227).— The 
researches of Junghuhn, de Vrij (Abstr., 1897, i, 383), Broughton, 
Howard and Moens have shown on the whole that cinchona leaves 
contain alkaloids, although they leave some doubt as to the existence 
of other than amorphous alkaloids in these plant organs. Betsy's 
physiological experiments with cinchona leaves (Ann. Jurd. Bol lluii , 
1899, 12, 36) indicated that alkaloids are formed in the leaves, whence 
they are transported to the stem, where the final formation of crystal- 
line alkaloids occurs, and hence are to be regarded as assimilation 
products, The present paper disproves Lotsy’s contention, and show! 
that the alkaloids, which include quinine and cinchonine, occurring in 


the leaves are products of metabolism. 

The method of estimating the total alkaloids consisted in mixing 
the ground leaves or bark with slaked lime, sodium hydroxide and 
ammonia, and extracting with ether, the alkaloids being recovered 
from the latter in the usual manner, dissolved in A/10-acid, and the 
excess of acid titrated. The results obtained show (1) that exposure 
of living leaves to light or dark has no effect on their alkaloidal 
content; (2) that no evidence could be obtained of the transport o 
alkaloid through the branches to the stem, and (3) that both the 
mesophyll and veins of the leaves of 0. Ledgeriana and t. ' I! 
contain the crystalline alkaloids, quinine aDd cinchonine. ® 
results are on the whole in harmony with those found oi 
Stramonium by Feldhaus (Abstr., 1905, ii, 648), an “ r , 
Du Pasquier (Trtavg. Diss., Zurich, 1908), and by Weevers ( - n ' 

Bol. Kuit., 1904, 21, ii, Part 1), with the exception that ■ ^ 

found no caffeine in fallen tea leaves, whilst in the pie-e 
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«.iti"» fallen einchona leaves proved to he as rich in alkaloids as the 

liring leaves. -p. A jj 

The Alkaloid of Pituri Obtained from Duboiaia hopwoodii 
A. C. it. Rgthkra (Iho.-Chem. J, 1910, 5, 193— 206).— The alkaloid 
of pituri is nicotine ; no evidence was found of the presence of any 

other alkaloid. p, H 

Action of Ultra-violet Raya on Plants Yielding Coumarin, 
and on Plantar in which the Odour ib due to Decomposable 
Glucosides. Jean Podonet (Compt. rend., 1910, 151 , 566—569. 
Compare Heckei, this vol., ii, 63). — An odour of coumarin is rapidly 
developed when the leaves of plants, such as Uelilotus officinalis or 
Aspenihi odoraia, are exposed for a short time to the livht from a 
quartz-mercury lamp. The leaves become blackened, owing to the 
death of the protoplasm ; the enzymes survive, however, and effect 
scission of the glucosides. The action of ultra-violet light in this 
respect is identical with that of cold and anaesthetics (Grignard Abstr 
190'J, ii, 813; Mirande, ibid., ii, 824). 

Similar results have been obtained in experiments on the leaves of 
the cherry laurel and other plants which develop their characteristic 
odour on exposure to the rays. ^y q 


Effect of Poisonous Solutions Containing Alkaloids on Soils 
and Plants. Eichakd Otto and W. D. Koopek {Landw. Jahrb 1910 
39 39/ 107. Compare ibid., 1896, 25, 1007).-Nicotine solutions 
'*'? v “y favourable to the growth of Nicotiana tabacum, and 
favourable to bolanum tuberosum. In the case of iVicotiana the amount 
Df alkaloid was increased, and similar results were obtained with other 
nitrogenous substances, such as sodium nitrate. The alkaloid had no 
ippremble enect on the other constituents. 

Nicotine is absorbed physically by humus and sandy soils. It partly 
iecomposes m the soil, with production of ammonia, and a part is lost 
V volatilisation. N H J M 

Origin and Physiological Function of Pentosans in Plants II 
; 1, '®„: VA “ d °- Moktakaw (Atti K. Accad. Lined, 1910, [vl, 19, 
-ti ** [; ^ om P are Ravenna and Coreser, Abstr., 1909. ii, 1046) 

S £ CT10usl y. bribed have been confirmed in most 
:C,m; Xpenme ^ 0a th9 leaves of riciafaha minor. 
H"rea«edonn , pe “ tosan5 'present- in the leaves showed a tendency to 
»«ea-e occurs wl deurease during the night. A considerable 

dextrose fructose ^ ! ea '? s , are applied with carbohydrate food 
hlorophvll in th , sucrose )> prevention of the function of the 

mise the amount of ! the absence of carbohydrate nutriment 
e amount ot pentosans to decrease. r y. S. 

'■ow “ba ^JmvANf 0 ^ 1 In 7f*‘g ation8 °° the Tubercles of 
, 207— S>m T VA fi 1 * AN f ^ Ul R ' Accad. Lined, 1910, fvl, 19, 
denies was found i ° . . h plant ’ the bacteroidal tissue of the 

'•0L w,i! "i % of nitrogeD ’ th6cortioal la ? er 

67 
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only traces. In the roots, 0'2987% of nitrogen was fouuj j„ 
stems, O' 1635 — 0'065%, and in the leaves, 0'707 — 0'7995%. '}j ]e Q p 
protein nitrogen in the tubercles amounted to 0 033%. Builino w ,! n ’ 
extracts various amino-acids from the tubercles ; among 
/-asparagine and glycine were identified. j{ y g ® 


Metabolism of Moulds. Aspergillus fumigatus. 


Ravehna and G. Pighini (Atti R. Accai. Lincei , 1910, [ v j, jg 
31'2— 316). — From alcoholic extracts of three cultures of A.filniu ) 
the authors isolated the following three substances respectively '■ n \ 
a highly toxic substance, forming colourless, prismatic crystals m 
about 300° ; (2) mannitol ; (3) trehalose. " R V g ''' 


Behaviour of Moulds Towards the Stereoisomerides of 
Uneaturated Dibasio Aoids. Arthur W. Dox ( J , n 

1910, 8, 260 — 267). — Buchner found that PeniciUium gluucum aii 
Aspergillus niger will grow in media containing ammonium salts of 
fumaric acid. But they were not able similarly to utilise maleic add 
as a source of carbon. The latter is not found in nature - never- 
theless, the distinction is surprising, because of the readiness with 
which the two acids are convertible one into the other, The present 
experiments, made with a large number of moulds, confirm Buchner’s 
statement. Mesaconie and eitraconic acids also resemble maleic acid 
Itaconic acid gave a slight growth in a few cases, but no normal 
colony. W. I), H. 


Amylase of Ungerminated Cereals and Malt. T. Ciirzaszcz 
(Bind. Zentr., 1910, 39, 641 — 642; from Zeitsch. Spiritusind., 1909, 
32).— Malt amylase acts most favourably when 1% potato starch is 
employed with a temperature between 50° and 55°. The amylase ol 
ungerminated cereals shows the same optimal temperatures for 
saccharification, but is less active than the amylase of malt The 
diastatic power of wheat and rye is greater than that of barley, and 
still greater than that of oats. The assumption that malt has a special 
amylase, different from the amylase of resting grain, would therefore 
seem to be incorrect. It is probable that in cereals the action of the 
amylase is retarded by some unknown factor (amylum-coagulase). 

It is suggested that cereal seeds contain an amylase which does not 
possess the full enzymatic power, a pro-enzyme which changes to active 
enzyme during germination. H. J. 11. 

Composition of Barbados Rain. R. Rabci.yffi; Hail aid 
J . R. Bovell (Rep. Agric. Work, Burbados ; Imp. Dept. Agric. M 
Indies for 1 907—1909, 3. Compare Brimmed, this vol,, ii, 6i?) 
— Analyses of fortnightly samples of rain-water from December, 1901, 
to May, 1909. The average amounts of nitrogen as ammonia and as 
nitrates in the rain of 1908, and the total amounts per acre, were as 
follows : 

Nitrogen per million Nitrogen per acre (lb. ) Per cent, of hhh 

Rainfall, an as as as * , a ” ■ voltes, 

inches. Ammonia. Nitrates. Ammonia. Nitrates. Total. Ammonia ■ “ 
40-28 0*032 0-384 0'295 3 498 S'793 i'» 
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The chlorine in the rain-wator amounted to 8*38 per million, 
corresponding with 76 39 lb. per aero. N. H. J. ]\I. 


Analytical Chemistry. 


A New Indicator for Alkalimetry and Acidimetry, 
6-Sulpho-/? naplithoM-azo-m-hydroxybenzoic Acid. R. Mellet 
/('hern, Zeit 1910, 34, 1073 — 1074). — When 4-amino-3-hydroxy- 
bonzoic acid is diazotised and combined with /?-naphtbol-6-sulphonic 
acid, a soluble dye is obtained, which may be used as an indicator. 

The sodium salt forms dark violet crystals, dissolving readily in 
water to a violet solution. The acid is also soluble, and forms deep 
red solutions. Alkalis change the colour to violet, but an excess of 
alkali causes a change to cherry-red ; the indicator is therefore 
unsuitable for use on test-papers. The indicator is prepared by adding 
AVI 0-liyd fochloric acid to a 1% solution of the sodium salt until the 
colour is distinctly red. Such a solution is three times as strongly 
coloured as one of litmus of equal concentration. In A/100-solutions 
lof acids or alkalis, the sensitiveness is equal to that of phenol- 
jphthalein. 0. H. D. 

Chart Presentation of Recent Work on Indicators. George 
>. Walpole (Bio.-Ckem. 1910, 6, 207 — 214. Compare this vol, 
i, 541).— The apparatus previously described is explained more fully, 
he new method of notation of hydrogen-ion concentration explained, 
md a diagram is given of how Sorensen’s results can be conveniently 
lispkyed on. a chart. A few examples illustrate how the chart may 
* used. W. D. H. 

Apparatus for Measuring Known Quantities of Liquids. 
L Hudig and M. J. yan’t Kruys (Chen. Weekhlad, 1910, 7, 
1(9—882). — Six vertical tubes closed by stopcocks at the lower end 
ire scaled at their upper ends into a tube slightly inclined to the 
lonzontal, connected at one end through a stopcock to a water pump, 
md at the other (lower) through a loDg vertical tube to the vessel 
ontaining the liquid to be measured. A short glass tube sealed into 
pe main tubo, and closed with rubber tube and a pinchcock, serves to 
kknit air to the apparatus at will. The liquid is drawn up into the 
onzontal tube by the water pump, and flows into the vertical 
-opcock tubes. Definite volumes are marked on these tubes, aad 
m e measured off. The apparatus is specially adapted to the 
easurement of given volumes of strong acids. A. J. W. 

Quantitative Spectral Analysis. Walthkr IIempel and 
r5 L 6 P ® J “■ V0N Klemperer (Zeitsch. anc/ew. Chem ,, 1910, 23, 
rt ' 10 i arran g e, Beot is described by means of which 

am metals can be quantitatively estimated by spectroscopic 
a ions. The spectroscope is focussed on a oxv hydrogen flame 
VOL. XCVI1I. ii. J L 
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supplied with hydrogen and oxygan at constant pressure, and tl 
metals are introduced into the flame by allowing the gases, ero ] f J 
from an acidified solution of the metal by an electric current of 
constant strength, to mix with the entering hydrogen. The concent, 
tion of the solution under examination is diminished until the 
characteristic lines of the particular metal just cease to be recognisable 
in the spectroscope. 

From comparative observations under exactly.similar circumstances 
with a standard solution, the concentration of the metal in a solution 
of unknown strength can be obtained. The method ’can be applied to 
the estimation of potassium, lithium, calcium, and thallium, and is 
recommended for the estimation of the two former in samples of soil, 
It is shown that the presence of small quantities of other flame- 
colouring metals is without much influence on the results obtained. 
Larger quantities lead to an apparent diminution in the quantity of 
the metal under examination. H, JI. ]J, 


Volumetric Method of Estimating Iodide in Presence of 
Chloride, Bromide, or Free Iodine. Willtam C. Bkav and 
G. M. J. MacKay (/. Artur. Cliem. Soc., 1910, 32, 1193 -1204).- 
A method of estimating iodides in aqueous solution is described which 
is based on that suggested by Sammet (Abstr., 1906, ii, 153), and 
depends on the oxidation of the iodide by potassium permanganate, the 
removal of the liberated iodine with carbon tetrachloride, and its 
subsequent titration with standard sodium thiosulphate. Experiments 
havo been made with potassium iodide solutions of kuown strength, 
which show that the results obtained by this method nrc accurate 
within 0'1%, and are independent of the presence of chlorides, bromides, 
or copper sulphate. When free iodine is present in the solution to be 
analysed, it is estimated by direct titration with sodium thiosulphate; 
the amount of iodine present as iodide is then ascertained bj 
subtracting this quantity from the total iodine. 

The estimation may be carried out by titrating the solution directly 
with potassium permanganate id presence of carbon tetrachloride, since, 
as the concentration of the potassium iodide is decreased, a larger pro- 
portion of the iodine is dissolved by the carbon tetrachloride, until 
finally the aqueous liquid becomes colourless. It has been found, how- 
ever, that this method is not entirely satisfactory, since the reduction of 
the permanganate to the manganous salt is not quite complete, and ffl 
error amounting to about O'l — 0'5% of the perinangana e so 
thus introduced. 

Estimation of Fluorine in Aromatic Fluorine Derivatiw 

Hans Meyer and Alfred Hub {Monatsk.^ K10, 3 , ■ 0 
this vol, i, 735. 

An Ozonometer. Stephas Jahn { Ber ., ^ 10 W 3 jV t gJ\,jth stop 
The ozonometer consists essentially of a U- u 
cocks, one of these being a ton; one, and 
meter containing parafiin oil. The U -tube it j r uii®l 

has an internal volume of about 70 c.c. ; sealed into it, 
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tI»ro«gt its length, is a thin platinum wire, which can be heated by an 
electric current. 

To use the instrument, 150—200 c.c. of the gaseous mixture con- 
ozone are passed through the U-tube, which is then closed at 
{lie inlet. The three-way tap is turned to connect with the manometer, 
and the liquid in the latter adjusted to a zero mark. The platinum wire 
L then heated to a dull red heat for five to ten seconds, this time being 
sufficient to destroy* the ozone. When the original temperature has 
beeD attained, the manometer is again adjusted to zero, and the 
increase of pressure determined, from which the percentage of ozone 
can be calculated. A correction has to be applied for the amount of 
ozone decomposed while the gas is in contact with the cold platinum 
wire before the latter is heated. This is determined by a blank 

experiment. 

The method is more exact and quicker than the determination of 
ozone with potassium iodide. T. S. P. 

The Quantitative Analysis of Some Inorganic Sulphur 
Acids. Angelo Casolari (Gazzetia, 1910, 40, ii, 22—27). — A 
uolythionate containing wi-atoms of sulphur in the molecule yields 
I/i-l molecules of sulphuric acid when treated with hydrogen 
peroxide and sodium or potassium hydroxide (Absfcr., 1908, ii, 222). 
The solution to be titrated is therefore rendered perfectly neutral, and 
treated with a pure neutralised solution of hydrogen peroxide and a 
known volume of A 7 / 10-alkali hydroxide. After heating on the water- 
bath, the excess of alkali is titrated with acid : Na 2 S m O f> + (3w - 5)H 2 0 2 -f 
(ni - 1 )H.p = Nit, 2 S0 4 + (in - 1 )JJ 2 S0 4 + (3 m - 5)H. 2 0. The same reaction 
may be used for thiosulphates: Na 2 S. 2 0 2 + 4H 2 0. 2 -{- H 2 0 = Na 2 S0 4 + 
H,80 4 + 4H 2 O. Under the same conditions, thiocyanates are decom- 
psed iuto a sulphate and a cyanate: KS0N + 4II 2 0 2 -t-2K0H== 
K.,S0 4 + KCNO + 5II. 2 0. A volume of A r /^' su lphuric acid equal to 
that of the alkali taken is then added, and, after boiling for a few 
minutes, the acidity of the solution is determined. If ammonium 
thiocyanate is present, the ammonia must be expelled by boiling with 
alkali before oxidising. 

When a thiosulphate and a thiocyanate are both present in the 
solution, the sum of the two may be estimated as above, and the 
thiosulphate estimated separately by means of iodine. C. II. D. 

Detection of Nitrogen in Organic Substances. II. "Russell 
Kilis (Chem. Aeios, 1910, 102, 187). — The test described by Castellana 
(Ab.'tr., 1905', ii, 201) is untrustworthy, owiDg to the fact that 
y\anule is formed when powdered magnesium and sodium or potassium 
jcarboinite are heated together in a limited supply of air, the nitrogen 
pe*.e»hary to the formation of cyanide being obtained from the 
£ toosphere. When, however, the reaction is allowed to proceed 
pP u } ia a copious supply of air, cyanide is not formed. Similar 
pactioiia ta^e place when mixtures consisting of magnesium and either 
r (lu ! u C!u ’bouate, barium carbonate, or strontium carbonate are 
p* ea in contact with a small amount of air ; in these cases, cyanide, 
Ijaijamide, nitride, and carbide are formed. W. P. S. 

68—2 
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Estimation of Ammonia Nitrogen in Water in Presence 
of Hydrogen Sulphide. Edward Bartow and B. H. Harf. isos . 
(/. Amer. Chem. Soc., 1910, 32, 1256—1259). — The presence of 
hydrogen sulphide in a water interferes with the Nessler test. \V] len 
a large amount of ammonia is present, the hydrogen sulphide may be 
removed by precipitation with a salt of zinc or lead, and the ammonia 
can then be estimated directly by the Nessler reagent. If, however 
the quantity of ammonia is small, and it is desirable to distil and te-t 
the distillates, the results obtained are inaccurate. It has been found 
that accurate results can be obtained by the following method, Xo 
500 c.c. of the water, a measured quantity of if-sulphuric acid j s 
added, and 100 c.e. are distilled ; by this means the hydrogen sulphide 
is completely removed. A volume of iV-sodium hydroxide equal to 
that of the sulphuric acid used is now added, the water is again 
distilled until 200 c.c. have collected, and the Nessler test is applied to 
the distillate. E. G. 


Estimation of Small Quantities of Nitrogen by Pelouze’s 
Reaction. A. T. Davenport (J. Amer. Chem. Soc., 1910, 32, 

1237 1241). — A method is described for estimating small quantities 

of nitrogen occurring in the form of nitrates by Pelouze's reaction, 
which consists in the oxidation of ferrous chloride in presence of 
hydrochloric acid. A diagram of the apparatus is given, 

The most important features of this method are the measurement oi 
the volume of gas over sodium hydroxide solution in a jacketed 
burette, graduated to i /20 c.c., as in the Schultze-Tiemanu method, 
and the correction of the volume by comparison with a standard 
volume contained in another burette under exactly the same conditions, 
The process is simple and easily manipulated, permits of an estimation 
being carried out in ten minutes, and gives accurate results. E. G, 


Easy Detection of Arsenic ; Rapid Separation of Arsenic 
and Some Other Metals from Liquids. C. E. Carlson (Zeitidt. 
physiol. Chem., 1910, 68, 243 — 262).— On adding hydrogen sulphide to 
an acid solution of arsenious acid, or thioacetic acid to a solution 
of arseDic acid, arsenious sulphide is precipitated, but if the 
amount is only a fraction of a mg., the separation takes a 
long time. If, however, ether is added, or preferably a mixture 
of ether and chloroform, and the whole well shakeD, the ethereal layer 
contains all the arsenious sulphide in suspension or m pseudo-solution. 
Addition of alcohol promotes the separation. On being evapora ted 
the water-bath, arsenious sulphide is left, which may then 
identified by the mirror test. When testing urine (or oth w «! ■ 
liquid), this is evaporated to dryness and the residue is d st 1 “ ^ 
hydrochloric acid and some ferric chloride ; the disti Hal re d ^ 

•with solution of hydrogen sulphide and shaken wi • j 

-quantitative process is, briefly, as foiiows : The etherea re ^ 

with 1 c.c. of 30% sulphuric acid and c.c. of 5 ;0 P Jq, 
mauganate for ten to fifteen minutes. The arsen'c 
reduced to the arsenious state by heating f ° r “ ' di oxide , and the 
with addition. of 10 c.c. of strong solution of sulphur dioxioe, 
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solution is finally evaporated nearly to dryness. Another 5 c c of 
sulphur dioxide are added, and the evaporation is repeated The 
residue is now dissolved in 15 c.e. of water, 2 grains of sodium 
hydrogen carbonate are added, and the arsenic is titrated with iV/l 00- 
iodine with starch as indicator. ' 

Other sulphides, such as those of lead and mercury, are also taken up 
readily by ether. DE p- 

Estimation of Potassium by the Cobaltinitrite Method. 
L. T. Bowseb (J. Ind. and Eng. Chem., 1909, 1, 791— 798) —A 
detailed account of the methods employed, and the results obtained by 
previous workers, those of Drushel and of Adie and Wood being fully 
discussed, and stated to be unsatisfactory in several ways when 
repeated by the author, who suggests the following modifications. The 
potash is brought into solution, any excess of acid driven off, and the 
residue boiled with sodium carbonate to remove any interfering metals 
the filtrate concentrated, acidified with acetic acid, and the potassium 
precipitated with excess of the reagent according to the equation • 
h'a c Co 2 (NO s ) 12 ,H a O + 2K 2 S0 4 = 2K 2 NaCo(N0 8 ) (i + H„0 + 2Na,SO. 

This precipitate can be boiled with sodium hydroxide, the precipitated 
cobalt hydroxide, Co(OH) 2 , separated, and the filtrate and washings 
titrated with potassium permanganate, the reaction beinv ■ 
lOKNOj + 20NaNO 8 + 6K 2 Mn,O s + 33H,S0 4 - 

11 K 2 S 0 4 + 10iJa 2 SO 4 + 12MnSO 4 + 30HNO, + 18H„0 : 

or the precipitate can bo treated directly with potassium permanganate 
when a more complicated reaction occurs, owing to tervalent cobalt 
bcmg reduced to bivalent, and thereby releasing one atom of oxygen 
which oxidises some of the precipitate ■ Jot 

IO [ K s N 5°(N° 2 ) 6 ,H 2 0 J + 1 1 K 2 Mn 2 0 8 + 58H.SO, - 
T it 2 - K \u° 4 / 5Na 2 S °i + 10CoSO 4 + 22MnS0 4 + 60IINO, + 3SH,0 
Likewise, the dppotassium-sodium-cobaitinitrite may be collected on 

. estcs, oxidised by hot standard potassium permanganate, which is 
wTh permanganate” 683 S ‘ andSrd ^ th ™ titrated back 

The influences exerted on the reaction by (1) varying the non 

(3? the add withwh'h'th 1011 ^’ ^ the presence of other salts, a D d 
and theSstatuted eP ° taSSmm “ ^ i-estigated, 

. r . M. G. M. 

by me^of m th!°M 0f C0PP6 /’ Silver ’ Cad “i“m, and.Bismuth 

Kavmosd C ^ athode and Stationar y Anode. 

Stoddard (Abstr 1909 if ’ Till C' A ’ 32 ’ 1231—1237).— 

analysis by mean’s nf »’ ’ 347) haS , d f cnbed a method of electro- 

gauze anodeT w • f f.“ e ‘ CUry catbode and a stationaryfplatinum 

f, the «« b y ‘be current ZZ 
an adherent form This me?hnd°l 6 metatsto be deposited in 
«o» of copper silver been applied to the estima- 

15 simple as any other form of X blSmuth - The apparatus is 
Purpose, the metal is 1 m o f electrolytic apparatus employed for the 
anode ‘V* idi 7 ** b / ** rotating 

obtained by other method in^t- L* reSU ‘ S are aS aecurate those 
methods in which mercury is used as the cathode. 
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The precipitation is complete in twenty minutes with cooper 
minutes with silver and cadmium, and twenty-five mi n ,J ( ‘ es ’ ■ ? 
bismuth. p; g 1 1 

Volumetric Estimation of Mercury by means of Arum . 
G. Bressanin (Boll. chim. farm., 1910, 49, 589 — 591 Archetl'a 

method, based on the estimation of the acid liberated according *! S 
equation IIgCl 2 + NH 3 = NH„HgCl + H01, only gives quantitative 
results when four times the molecular quantity of ammonia is - V 
for the reaction, the excess being afterwards estimated by titrafi 
with litmus. * y j" 1 

Estimation of Indium with the Use of a Mercury Cathode 
Lily G. Kollock and Edgar F. Smith (J.Amer. Ghem. Sue., j jp 30 
1218 — 1250). — It has been found that the indium in a solution of 
indium sulphate containing a little free acid can be satisfactorily 
estimated electrolytically with the use of a rotating mercury cathode 
When 10 c.c. of the solution containing about 010 gram of metal wers 
used, with a current of 2 — 1 amperes, an E.M.F. of C 5 — 7 5 volts ami 
an anode rotating 750 times per minute, the precipitation was complete 
in fifteen minutes. Estimations were also made by using a platinum 
cathode and a rotating platinum spiral anode; in presence of 0T*ec. 
of concentrated sulphuric acid and a few drops of gelatin, an adherent 
deposit of indium was obtained in twenty-five minutes. A potassium 
cyanide electrolyte and one containing Rochelle salt also proved 
satisfactory. E. G, 

Volumetric Method for the Estimation of Manganese, 
Floyd J. Metzger and Robert P. McCrackan (J. Arne,-. Chut. Sor., 
1910, 32, 1250—1251). — Metzger and Heidelberger (this vo]„ ii, 656) 
have stated that when a solution of manganese in sulphuric acid is 
treated with sodium bismuthate, it is oxidised to the quadrivalent 
state. A method has now been devised for estimating manganese by 
means of this reaction. 

Fifty c.c. of a standard manganese solution are treated with 
10 — 15 c.c. of concentrated sulphuric acid, 1 — 2 grants of finely- 
powdered sodium bismuthato are added to the cooled liquid, and the 
mixture is heated in a water-bath until the basic bismuth compound 
subsides in a granular form. The flask is cooled, a known excess of 
ferrous sulphate solution is added, the liquid is diluted to about 200 c.c., 
and titrated back with standard potassium permanganate. The value 
of the permanganate in terms of iron multiplied by U'1918 gives the 
value in terms of maDganese. 

The dd thod is rapid, and the end-point is sharp and distinct It is 
being applied to the analysis of spiegel and manganese ores. E. 0. 

Estimation of Manganese in Potable Water. J. TIodesam 
(Chem. Weekblad, 1910, 7, 877— 879).— As the tint of the solution * 
permanganate obtained in the estimation of manganese in po a 
water by the persulphate method usually differs from tha 0 ■ 
colorimetric standard made from potassium permanganate, e3U 
employs as standard one or more c.c. of a solution 0 manga 
* and Ann. Chim. anal., 1910, 15, 113 419. 
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ammonium sulphate containing 0'0025 gram Mn 3 O a per litre, this 
solution being oxidised with persulphate in the same way as the sample 
under investigation. This difference of tint being due to chlorides in 
the simple? they must be eliminated. The author's procedure is as 
follows : 50 c.c. of the sample are boiled for several minutas with 5 c.c. 
of 50 r 'i nitric acid, a slight excess of silver nitrate solution added, and 
then 10 c c. of a 10% solution of ammonium persulphate. The solution 
is brought to the boiling point, cooled, and compared with the standard 
tint. The method will show the presence of 0'025 mg. of Mn.O . 

A. J. V. 


Detection of Small Quantities of Manganese in Foods. 
Demituescou and E. Hicolau (Ann. Fa'sif., 1910, 3, 370—372).— 
The material is incinerated, the ash is treated with nitric acid, 
evaporated to drynes”, the residue is dissolved in water, and the 
solution is filtered. A portion of the filtrate is then mixed with an 
equal volume of a 40% ammonium persulphate solution, 1 drop of 
a 2% cobalt nitrate solution is added, and the mixture is heated 
to boiling- Should manganese be present, a pink coloration develops, 
due to the formation of permanganate. The authors have detected the 
pretence of manganese in such substances as flesh, brain, bile, peas, 
beans, lentils, cereals, plums, eggs, milk, wine, etc , by means of this 
test W, P. S, 

Error in Permanganate Titrations. William C. Bray (J. Amer. 
Chew. Soc., 1910, 32, 1204 — -1207). — -It has been shown by Bray and 
JlncKay (this vol , ii, 996) that when an iodide is titrated directly 
with potassium permanganate, the latter is not completely reduced to 
the manganous state and an error results, amounting to about 0T0 c.c, 
of a 0-1 2*V-permanganate solution. It is evident therefore that the 
reduction of the permanganate takes place in stages, and it is probable 
that a similar error may occur in other cases'of titration with this salt. 
Skrabal (Abstr., 1908, ii, 17) has shown that the reduction from the 
manganic to the manganous state by oxalic acid is a slow reaction, and 
that a stable complex is formed between the manganic salt and the 
oxalic acid. 

Expel intents have therefore been made to ascertain the conditions 
in which the error due to incomplete reduction of permanganate is 
appreciable in oxalic acid titrations, and it has been found that the 
enor varies from 0'01 to 0T4 c.c. of a 0T2xY-permaDganato solution, 
and is negligible if the acid is present in only small amount and 
the final temperature is 70—80°. 

A” irive f J igation is being carried out with the object of determining 
Whether there is an appreciable error in the titration of ferrous 
■ epilate solutions with permanganate. JJ. (j. 


piAf ® eter ™ na tion of Iron and Aluminium in Inorganic 
Wart Constituents. R. F. Hare </. I n d. a, id Eng. Chm., 1910, 
’ " “ '■ | , e estimation of iron and aluminium in the presence of 

and rAt'r r ma S ne3ilim ? and phosphoric acid is a difficult one, 

atisfactory process has been suggested previously. 
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A solution of, and representing one gram of, the ash is treated w o 
more than sufficient pure ferric chloride to combine with all tV 
phosphoric acid ; sodium carbonate is added until a p waiJ ® 
precipitate is just formed, which is then redissolved with 1 , 

80% acetic acid, and the solution boiled for three or four minutes j 
rapidly filtered ; the precipitate is dissolved in hydrochloric acid "j 
the iron and aluminium reprecipitated with ammonium hydro's ' 1 
dried, ignited, and weighed ; this weight, minus the phosphoric a' j 
and ferric oxide (found by other methods) and the ferric oxide add c j 
will give the weight of aluminium oxide in the ash, A great deal 
depends on the proper adjustment of the amounts of sodium carbonat 
and of acetic acid added, an excess of either causing serious erro 
The addition of ferric chloride gives a more easily filtered and washed 
precipitate, and ensures complete precipitation of phosphoric acid 

The iron is determined in a fresh solution of the ash by the 
Zimmermann-Reinhardt method, the ferric iron being instantly reduced 
with stannous chloride, and titrated with potassium permanganate in 
the presence of hydrochloric acid after the addition of a 11 titratin'? 
solution ” of manganese sulphate, phosphoric and sulphuric acids. ° 

This method is claimed to be more accurate and rapid than when 
zinc is employed for tho reduction of the ferric salt. F. M. G. II. 

Estimation of Ferrous Oxide in Silicates. Max Dwirich and 

A. Leonhard ( Ber . Yere. Oberrheintich. Geol. Vm\, 1910, ii, 92 93).— 

The process usually employed is that recommended by Pobel-Dolter 
consisting in heating the silicate with a mixture of sulphuric and 
hydrofluoric acid in an atmosphere of carbon dioxide. The solution 
is then titrated with permanganate as usual. 

The authors, however, state that if the silicate contains manganese 
also, the titration proceeds in an irregular manner, and the results 
become untrustworthy. This may be prevented by adding to the acid 
mixture 1 — 2 grams of potassium sulphate ; the titration will then 
proceed normally. L, BE K. 

Ammonium Perchlorate as a Reagent. Metalammine 
Perchlorates. Roberto Salvador! (Gazzetta, 1910, 40, ii, 19—21). 
— Perchlorates of the metallic ammines are obtained by adding a 30$ 
solution of ammonium perchlorate in ammonia, I) 0'90, to ammoniacal 
solutions of metallic salts. Precipitation is complete in the case of 
cobalt, nickel, manganese, and cadmium, even in dilute solutions. Zinc 
is incompletely precipitated, and copper only slowly from very con- 
centrated solutions. The mercury precipitate is soluble in an excess of 
the reagent. The method may be used for the separation of cadmium 
from the sulphides of the second group. The sulphides are dissolved 
in nitric acid, excess of ammonia is added, and the bismuth is 
removed by filtration. The ammoniacal solution of ammonium per- 
chlorate is added to the filtrate, and the cadmium is immediate y 
precipitated, carrying with it a small quantity of copper. 

The reagent may also be used to separate a cobalt salt from a com 
ammine salt. In presence of an excess of ammonium perchlorate, “ 
out of con tact with air, cobalt is completely precipitated as tho compoun 
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Co(U10 4 ) 2 ,<jNH s , the cobaltammine remaining in solution (compare 
this vo!., ii, 959). _ r 

The cadmium and zinc compounds form white crystals 

Cd(C10 t ) 2 ,4NH s , 

and Zn(C10 4 ) 2 ,4NH 3 stable at 100°, melting at about 220° and 
decomposing rapidly at 250°. They explode by percussion or if heated 
rapid!)-. C. H. D. 


Detection of Small Quantities of Nickel. Alberto Bianchi 

anil Ettore l. Nola ( Roll . chim. farm , 1910, 49, 517 520) 

Nickel-plating may be recognised without damage to the object by 
moistening it with a drop of acid, which is then absorbed by blotting 
paper or allowed to fall on to a porcelain surface, rendered alkaline 
with ammonia, acidified with acetic acid, and tested with dimethyl 
glyoxime. In the presence of acetic acid there is no possibility that 
the red coloration will be masked by other coloured substances (cupric 
hydroxide, ferric hydroxide). RTS 


Estimation of Tin in Presence of Antimony. Jean A. Sanchez 
(Ml Soc. dim ,1910, [iv], 7 890-894).-The process depends on 
the fact that whilst ferric chloride is reduced quantitatively by stannous 
chloride, it is unaffected by antimonous chloride. 

In the case of asimple mixture of the two chlorides, the solution is 
titrated with a standard ferric chloride solution in presence of hydro- 
chloric acid, the formation of a permanent greenish-yellow coloration 
bemg taken as the end-point. Where both substances must be estimated 
they are converted into their sulphides in the usual manner, and the 
mixture of sulphides treated with hydrochloric acid and potassium 
c locate. To this solution aluminium is added, and when the reduction 

lilTif f ’ 1 8 antlm , 0n y is tiltere(3 off a »<* the filtrate and washings 
diluted to a known volume with diluted hydrochloric acid (50%) and 

1 Ii : a W lr f T Chl0ride , r lutl0D ’ Wbich h - been standardised 

of t in a soIutlon .°? s tannous chloride containing the equivalent of 1% 

Chloric arid 8 P , r ? c ’P ltate f ar >timony is dissolved by means of hydro- 
oncacid and iodine solution, and estimated as the sulphide. OlGram 

bi thiSoT 0 gram ° f aDtim ° Uy Ca “ be es 1 i nia ted^accurately 

paper (Alistr 1909 ii « \ aS . bCe , S . ho " ,n ln an earlier 

he effected bv X a 1 h ‘ t le Ration of tin and antimony can 
of hydroduoric »r d 8 adranta S e t of thfi fact that when a dilute solution 
loony in he antimnf Ualn I" g 10 the sUDnic conditioD “ d «•«- 

‘” w <***• ..ipw., 

'..I i3 f or the analysis of alloys of 

tilings or fine borin’™ i r ? m t0 .1 fe ' ram of the all °y m the form of 
in a quart?, or nnr/l * S ra f‘ di J witl1 concentrated sulphuric acid 

t0 dpe, and P the h ln t d,Sh - Unt !. 1 fl ™ eS ° f sul P huric anhydride begin 
the liquid ii now l„ ? H ^ COntinued f “ half a “ If 

clear and the residue, consisting q[ lead sulphate, ia 
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quite white, the dish is cooled and its contents are transferred to 
250 c.c. platinum dieh containing 5 c.c. of hydrofluoric acid ( IS'V) 

20 c.c. of water. The solution is heated until it boils, and i° t ] 
diluted to 150 c.c., and 50 c.e of 95% alcohol are added. When the lead 
sulphate has subsided, it is colleeled, washed with water contains 
one-fourth of its volume of alcohol and a little sulphuric acid, and i- 
dried, ignited, and weighed. The filtrate is collected in a large platinum 
dish, diluted to about 450 c.c., and treated with a rapid current of 
hydrogen sulphide for an hour. The precipitate is collected, washed 
with a saturated solution of hydrogen sulphide containing acetic acid 
and afterwards digested repeatedly with colourless sodium sulphide 
solution. The cupric sulphide, which is left after this treatment, is 
dissolved in nitric acid, and the copper estimated electroly t ically. f] le 
sodium sulphide solution is acidified with sulphuric acid, and the 
antimony precipitate is converted into the black anhydrous sulphide 
The tin in the filtrate from the copper and antimony sulphides may be 
estimated by evaporating the liquid and subsequently heating it until 
sulphuric anhydride fumes are evolved, and precipitating the tin as 
stannic acid by pouring the sulphuric acid solution into an excess of 
water. U. G. 

Separation of Bismuth from Alloys containing also Lead 
and Tin. Charles E. Swstt (J. Ind. and Eng. Chem ,1910, 2, 28).- 
The following expedient is suggested as a means of overcoming the 
difficulties usually experienced in this estimation. The nitric add 
filtrate from the stannic oxide is treated wilh a moderate excess of 
potassium or sodium hydroxide, which precipitates bismuth and 
cadmium, if present, and redissolves the lead hydroxide. The 
hydroxides are collected, washed, and redissolvod in hydrochloric acid, 
the bismuth being then separated as oxychloride by pouring into a 
large quantity of water. If. -'I. G. 51, 


Rapid Methods for the Analysis of Water. Aristide Djss 
(Chem. Zeit ., 1910, 34, 1057— 1058).— In order to ascertain whether,! 
water is suitable for drinking, the author recommends that the follow- 
ing estimations be made : The calcium and magnesium present may be 
estimated volumetrically, the former by the titration of its oxalate, 
after this has been precipitated and separated in the usual way, and the 
latter by precipitating it as ammonium magnesium phosphate and 
titrating this salt with a uranium solution. Sulphates are titrated 
with barium chloride solution, and the total carbon dioxide is titrale 
with barium hydroxide sucrose solution, allowance being made for lb! 
alkalinity of the water. Nitrites are estimated colorinietncally by 
means of the indole reaction, and the proportion of organic matters » 
estimated by heating the water with permanganate solution in w 
presence of sodium carbonate. The organic matters may a »o ae , 
mated by titration according to Deniges’ cyanide-silver nitrate m 
Should further information be required as to the quality ot _ j 
the ammonia, chlorides, nitrates, etc., may be estimate , 


methods being employed for the purpose. 

In addition, teets may be applied for the detection 


of Bacterium rf 

W.P.S. 
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Acid Content of Moor Water. Kited Endell (/. nr. Chm. 
1910, [ii], 82, 414— 422).— The acidity of moor water has been 
determined by direct titration with JY/lOO-potassium hydroxide. The 
raeihcd of adding standard barium hydroxide and titrating the excess 
docs l.ot givetrustworthy results, the tilre decreasing with time, probably 
owing to the action of the alkali on humus substances present as sols 
Before titiation, it is necessary to dialyse the water in order to get rid 
of humus substances. The moor water of the red and of the black 
moors of the Rhooe are 0-007 normal. The water of the Paulsborner 
moor is 0-0063 normal, the acidity being due entirely to carbonic acid. 

C. S. 


Estimation of Butyl and Amyl Alcohols in Alcoholic 

Liquids. A. Lassekre (Ann. Chim. anal ., 1910, 15, 338 341 ) 

hide id of estimating the total quantity of higher alcohols in alcoholic 
liquids as is donein the Allen-Jlarquardt process, the method described 
by the author limits the estimation to that of butyl and amyl 
alcohols; propyl alcohol is eliminated by treating the alcoholic 
liquid with carbon disulphide, which extracts the butyl and amyl 
alcohols. After oxidation, the butyric and valeric acids are extracted 
from the solution by means of bonzene, and their quantity estimated 
by titration. The details of the process are as follows: 100 cc of 
(he alcoholic, liquid, 70 c.c. of carbon disulphide, and 450 c.c! of 
saturated sodium chloride solution are placed in a separating funuel 
and after the addition of a quantity of water sufficient to redissolve 
the precipated sodium chloride, the mixture is shaken for five minutes 
The carbon disulphide is then separated, and the extraction is twice 
repented, the united carbon disulphide extracts beiDg next shaken 
three successive times with moderately concentrated sulphuric arid 
The sulphuric ac.d extract is now heated to 60° in order to remove 
any traces of carbon disulphide, then diluted with 20 c.c. of hot water 
and 0 grams of potassium dichromate and 1 c.c. of concentrated 
sulphuric acid are added. The whole mixture is then heated in a 
closed flask for one hour at 50°, cooled, and diluted to a volume of 
c.c. of this solution are shaken for three minutes 
I 1 I L ' l ’T' T,’ the latter is 6e P arated . filtered, mixed with an 

Dots fi,m T f a C j h ° ’ 1 nd the solution is titrated with A/20-alcoholic 
The tuiutitv of°^t e i- a 10 ”’ U , SiDg P^'^^halein as indicator, 
smvl a Li, J l t , k , a 1 used m tlle Miration may be calculated into 
this b ci „,, t] , ’ bu , t U ‘ e , r , esult obtained must be multiplied by 2-082, 
portion Wb oh it °n° - th , e , total amount of the acids present to that 
Us been I ^°, btalned 0De extraction with benzene. A method 

^XX edpr T“ y ^ AbSt: '" 19 ° 7 ' 091 > for se P a rate 

‘ u,on 01 butyric and valeric acids. W. p_ s> 

e r7-° al Es /™ ati0Q the Ash of Wine. Henri 
thecoudnct vitvn"*' a ' -l 10 ’ 15 ’ W5 ^ It is! P ointed out ‘hat 

iiAa-dl has alreJvT 8 by Dutoit and Dub onx (this vol., 

in vaiious beSn a PP lled t0 the estimation of mineral matters 

“Mod f„ r hp “ eS; 1 . twen c t y f eai ' s a S°. Eoichert employed the 
lor the estimation of ash in sugars, etc., but the results 
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obtained were unsatisfactory. More recently, Main, in a ? 
submitted to tbe Seventh International Congress of Applied Chemistry 
London, 1909, gave the details of procedure necessary for the corre^ 
estimation of ash in sugar syrups by this process. \V. p. g 

Polarimetric Estimation of Sucrose in Presence of Reducing 
Sugars, P. Leheland (J. Pham. Chim., 1910, [vii], 2, 298—302 *),Z 
The method is based on the observation made by Cross, Benin, and 
Smith (Trans., 1898, 73, 463) that hydrogen peroxide destroys the 
optical activity of reducing sugars, forming products eventually 
identified by Morrell and Crofts as osones (ibid., 1899, 75, 786). The 
author finds that lactose and dextrose are attacked by hydrogen 
peroxide in presence of manganese dioxide, forming optically inactive 
products, whilst sucrose remains unaffected. If, therefore, the optical 
activity of a solution containing one of these sugars and sucrose is 
known, the amount of sucrose can be estimated by a determination 
of the optical activity after the effect of the reducing sugar has been 
eliminated. Where a small quantity of sucrose occurs with much 
dextrose, the latter may be almost completely separated by treat- 
ment with alcohol of 91° (Lindet, Abstr., 1894, ii, 64), and the 
part soluble in alcohol may then be recovered and treated as described 
above. 

This method is not applicable where sucrose occurs with maltose. 
Details of the method of working are given in the original. 

T. A. H. 


Detection of InoBitol as a means of Identifying Wine 
Vinegar. P. Flf.ury (/. Pharm. Chim., 1910, [vii], 2, 264 — 266). — 
A number of samples of genuine wine vinegar examined by the author 
all contained distinct quantities of inositol ; the detection of inositol 
is, therefore, considered to be of use in determining the genuineness oi 
a ’ sample of wino vinegar. If inositol is not present, the sample 
is probably prepared from alcohol and not from wine. . The method 
described previously by Meillere and Fleury (this vol., ii, 553) may be 
employed for detocting the inositol. ^ 


Estimation of Formaldehyde. Walter Bbautigau (Am 
Zenlr.-h., 1910, 51, 915— 916).— The process described depends on 
the decomposition of formaldehyde by calcium hypochlorite , calcium 
carbonate is formed, and its quantity is a measure of the amount of form- 
aldehyde present. The reaction proceeds according to the equations: 

CH,0 + CaOCl, = HCO„H + CaCL ; IIC0 5 H + CaOCl 2 = C0 2 + H,0+ 

CaCL ; and 2 CaOCl 2 + CO 2 + n 2 O=CaCO 3 + CaCL+2HC10. 0«e 
molecule of formaldehyde therefore yields one molecule of cacmm 

carbonate. In carrying out the estimation, a definite vo urne o 
formaldehyde solution is mixed in a fiask with an excess o J 
prepared calcium hypochlorite solution, and the IS j] 

aside for some hours at the ordinary temperature, ihe > ^ 

natant liquid is then passed through a weighed filter, an 
is heated almost to boiling in order to ascertain whether an 
* and Ann. Chim, anal., 1910, 15, 415—419. 
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fL,rni:iLle 1 iy» 1 e I'as been decomposed ; should such bo the case, the 
solution remains clear, but if a further quantity of calcium carbonate 
forms it must be collected on the filter together with the main bulk of 
the precipitate. The precipitate and filter are washed until free from 
chlorides, dried at 100°, and weighed. w. P. S. 

Estimation of Formic Acid in the Presence of Acetic 
Acid. II. Delehaye {Ann. Falsi/., 1910, 3, 38G— 388).— The method 
proposed depends on the reduction of mercuric sulphate to insoluble 
mercurous sulphate. A quantity of tho solution under examination, 
containing not more than 0'2 gram of formic acid, is mixed with 50 c.c. 
of mercuric sulphate solution (prepared as described below) and boiled 
under a reflux apparatus for forty-five minutes. The mixture is then 
cooled rapidly, the liquid is decanted through a weighed filter, and the 
volume of the filtrate is measured ; the precipitate is then rinsed on to 
the filter with the aid of a saturated mercurous sulphate solution, 
washed with 50% alcohol, dried at 110°, and weighed. To the weight 
found is added a quantity in the proportion of 0 20 gram for every 
100 c.c. of the filtrate ; the weight thus corrected is then multiplied by 
0-0927 to obtain tbe amount of the formic acid. The mercuric 
sulphate solution employed is prepared by mixing 10 grams of mercuric 
wide with 20 c.c. of hot water, adding sulphuric acid until the oxide 
has dissolved, and diluting tho mixture to a volume of 250 c.c. The 
filtrate obtained in the estimation should measure not less thau 
100 c.c., and the filtration must be carried out immediately the 
mixture has been cooled in order to prevent contamination of the 
mercurous sulphate with mercuric sulphate, which is liable to crystallise 
out subsequently. \V, g. 

The Separation and Estimation of Aspartic and Glutamic 
Acids, Thomas B. Osbokne and Leonard JI. Liddle ( Amer . J. 
Physiol., 1910, 20, 420— 425).-— Aspartic and glutamic acids react 
acid to litmus, but their acid sodium salts do not. By Fischer’s 
method of protein analysis, glutamic hydrochloride is usually con- 
taminated with leucino hydrochloride, and the two cannot bo separated 
by direct crystallisation. When, however, the solution is made 
neutral to litmus, leucine crystallises out readily, and from the mother 
liquor it is possible to separate out a further large amount of glutamic 
hydrochloride. It was found possible to effect a fairly satisfactory 
separation of leucine and aspartic acid by taking out a small fraction 
of the esters after most of the leucine bad distilled over and before the 
aspartic ester begins to distil freely, and then treating this separately 
by a method described with detail in the text. W. D. H. 

Methods for the Detection and Volumetric and Gravimetric 
Estimation of Salicylic Acid in Wines, and its Detection in 
Cases of Poisoning. Guiseppe Cattini {Boll. shim, farm., 1910, 
49, 641 — 649). — For the defection of saiicylic acid in wine, urine, and 
other coloured organic products, acidification and subsequent extraction 
uith toluene are recommended, this solvent being preferable to ether 
ocause it does not remove colouring matter from the aqueous liquid. 
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Various methods which have been proposed for the estimate 
salicylic acid are shown to be inaccurate. p y™ 

Estimation of Fat in Flesh. G. Diisselhorst (Pflimy s ,, 
1910, 134, 496 — 500). — The fat extracted from flesh or tissue* 
Dormeyer’s process (digestion with pepsin, extraction of the ,p„ ? 
with- ether, and weighing the ethereal extract) is very impure 
consequently, the results yielded by the method are uutrustworth- 
It is shown that if the dry powder is first extracted with ether ' J ” 
mill, as described by Lehmann and Viiltz (Abstr., 1903, ii, yijor t) a 
fat obtained has the chemical and physical properties of ' l )ei q f a ? 
When the extracted residue of flesh is subjected to further tro.rtmen 
by Lormeyer's process, an additional small quantity of “fat” \ 
obtained, which is largely contaminated with substances other tb 
beef fat. \y. p 


Estimation of Cocoanut Oil in Admixture with Butter Pat 
Noel C. Cassal and B. Henry Gerrans (Chem. News, 1910 , poa 
190— 191).— In the process described, the fatty acids obtained from the 
fat are subjected to a somewhat prolonged distillation with steam at 
a high temperature in order to increase the difference between the 
titration number of the insoluble volatile fatty adds from cocoanut 
oil and tho titration number of the insoluble volatile fatty acids from 
butter fat. The process is as follows : 3 grams of the fat are 
saponified by heating with 10 c.c. of alcohol and 2 c.c. of 5(j% sodium 
hydroxide solution ; after thealeohol has been removed by evaporation 
the residual soap is dissolved in 50 c.c. of boiling water, 10 c.c. of con- 
centrated hydrochloric acid are added, and then 50 gr ams of anhydrous 
calcium chloride. Tho flask is now connected with a condenser and 
heated by means of a calcium chloride bath, b. p. 141— 116’, and when 
the contents of the flask begin to boil, steam is admitted and ths 
distillation is continued until 500 c.c. of distillate have been collected. 


The distillate is filtered as it distils over, and the filtrate is collected in 
a 500 c.c. flask, At the end of the distillation, the condenser tube 
and the fatty acids on the filter are washed with cold water to remove 
hydrochloric acid aud soluble fatty acids, the insoluble fatty acids 
are then dissolved from the condenser tube and the filter by means of 


hot alcohol, and the solution is titrated with W/lO-barium hydroxide 
solution. In the case of cocoanut oil, the insoluble volatile fatty acids 
require 66 c.c. of .1710-alkali for neutralisation, whilst those from 
butter fat require 1 6 c.c. ^ ^ 


Alkylamines as Products of the Kjeldahl Digestion. C. C. 
Erdmann (/. Biol Chem., 8, 41— 55).— Compounds containing the 
groups -hi Me, -NHJIe, or N Mo, can yield mono-, di-, or tri-wet j 
amine on digestion with sulphuric acid and a catalyst. filinsepwAh® 
of organic base from ammonia in the Kjeldahl distillate is eixcc e } 
adding to the neutralised solution 5 — 10 c.c. of an alkaline mix m 
containing 20% of sodium hydroxide and 30%of sodium car jot, a e, a 
01 gram of yellow mercuric oxide for every c.c. of J r /10-bise F" es 
After shaking for one hour in the dark, and keeping till t e me 
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settled, an aliquot part of the supernatant liquid is distilled. The 
‘ a:: ' • ;’ 9 re tained by the mercuric oxide, and the organic base 
a "; r h distils is titrated. The ammonia is then estimated by 


^The author suggests that the method can be used as a general 
litative method for determining in nitrogenous substances the 
r * , ence 0 f alkylamine groups, and can probably also be used for 
approximately quantitative determinations as well. G, S. W. 

Vortmann’s Nitroprusside Reaction for Hydrogen Cyanide. 
u J van GirfcEN (Pham. I Veekblud, 1910, 47, 1043).— A modifica- 
tion of Vortmann’s process for the detection of hydrogen cyanide. 
Although not quite so delicate 'as the original method, it has the 
advantage of not being interfered with by the presence of alcohol. 

To apportion of the distillate are added a few pieces of sodium 
nitrite and then 2 or 3 drops of officinal ferric clilorido solution. 
To the brownish-yellow liquid is then added dilute sulphuric acid drop 
by drop, when effervescence takes place and the liquid turns bright 
rellow. ’ After heating to boiling, the iron is precipitated by adding 
excess of ammonia, and the filtrate is evaporated to dryness on the 
water-bath. The residue is dissolved in a little water, and the 
solution cooled in ice. On adding a drop of dilute ammonium 
sulphide, a violet colour is formed, which, according to the amount 
"of cyanide present, more or less rapidly passes into blue, green, and 
yellow. I* DE 


Estimation of Nitrogen Existing as Cyanamide and as 
Dicyanodiamide in Calcium Cyanamide. Albert Stutzer and 
J, Hilu. (Zeitsch. angew. Chem., 1910, 23, 1873— 1874).— An extract 
of calcium cyanamide is first prepared by shaking the substance 
(10 grams) with 400—450 c.c. of water for two and a- half hours in a 
rotary apparatus. The flask is then filled to the mark (500 e.c.) and 
the contents filtered. 

The nitrogen in the form of cyanamide is estimated in 25 c.c. ( = 0‘5 
gram of substance) by adding 10 c.c. of silver acetate solution (pre- 
pared by adding 400 c.c. of 10% ammonia to 100 grams of silver 
acetate and diluting to 1 litre). The precipitate is collected on a 
nitrogen-free filter, and after all the solution has run through and the 
beaker below the filter has been changed, is washed with water, and the 


nitrogen determined by the Kjeldahl method. 

The nitrogen as dicyanodiamide is estimated in the undiluted filtrate 
from silver cyanamide (25 c.c. =0-357 gram of original substance) by 
adding 10 c.c. of 10% potassium hydroxide solution, and estimating 
the nitrogen in the precipitated silver dicyanodiamide. 

In directly estimating the dicyanodiamide, an alcoholic extract is 
made by shaking the substance (10 grams) for an hour with 250 c.c. 
of 94% alcohol. A portion of the filtered extract (100 c.c.) is evapor- 
ated to dryness, dissolved in hot water, treated with 10 c.c. of the 
silver acetate solution, filtered, and the precipitate washed. The 
filtrate is then mixed with 10 c.c. of 10% potassium hydroxide, 
at once filtered, and then estimated by Kieldahl’s method. 

N. H. J. M. 
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Calcium Cyanamide ; its Analysis and the Changes ' 
Composition it Undergoes when Exposed to the AtmosnhA^ 
Ch. Brioux (Ann. Chim. anal., 1910, 15, 341 — ■346).— 
cyanamide gradually undergoes decomposition when exposed to mop 1 
air, the calcium being converted into calcium hydroxide and carbon aj^ 
and cyanamide is liberated ; the latter polymerises to form a doubl' 
molecule, dicyanodiamide. All these changes proceed more ranidl* 
when the air contains carbon dioxide and is saturated with rooisttir • 
under these conditions, as much as 80% of the soluble nitioc'enoir 
compounds present in calcium cyanamide may be converted into 
dicyanodiamide in the course of a few months. As dicyanodiamid 
has toxic properties and is injurious to vegetation, it is 0 f 
importance to know to what extent the decomposition has proceeded 
in any sample of calcium cyanamide which has been stored in sacks or 
bags. This may be ascertained by estimating the cyanamide and 
dicyanodiamide present in a solution of the calcium cyanamide and 
the process recommended for the purpose depends on the fact that 
cyanamide yields a precipitate with silver nitrate which is insoluble in 
excess of ammonia, whilst the analogous precipitate obtained in the 
case of dicyanodiamide is soluble in ammonia ; further, both substances 
are precipitated by silver nitrate in the presence of potassium hydr- 
oxide. One gram of the calcium cyanamide is shaken with 250 c.c. of 
water for three hours, and the solution is then filtered ; 100 c.c, of the 
filtrate are now treated with 20 c.c. of 5% silver nitrate solutioD and 
an excess of ammonia is added. The precipitate is collected on a 
filter, washed first with dilute ammonia, then with water, and is next 
dissolved in warm dilute nitric acid (a small quantity of black residue 
sometimes remains insoluble), and the amount of silver thus obtained 
in solution is titrated with Xj\ 0-ammonium thiocyanate solution; 
each c.c. of the latter solution is equivalent to 0 0014 gram of 
nitrogen. A second quantity of 100 c.c. of the filtrate is then treated 
with silver nitrate solution in the presence of an excess of potassium 
hydroxide ; the precipitate formed is collected, and the nitrogen in 
it is estimated by KjeldahTs method. The difference between the 
amounts of nitrogen found in the two estimations gives the nitrogen 
present in the form of dicyanodiamide. W. P, 8. 

Estimation of Digitoxin in Foxglove Leaves and their 
Preparations. James Burmaxn (Bull. Soc. chim 1910, [iv], 7, 
973 — 982). — It is now known that the three chief glucosidesof fox- 
glove leaves are digitoxin, digitalin, and digitonin, of which the first is 
of primary physiological importance and is the one usually estimate 
for medical purposes. Keller's method of estimation (Abstr,, 18dS, n, 
267, 657) is that generally used, and a comparison has therefore been 
made between the amorphous digitoxin (^-digitoxin) isolated by 1 J 5 
method of estimation and (a) crystalline digitoxin and (o) Loe as 
Boluble digitoxin (digalene of commerce). . 

The results show that ^-digitoxin and Cloetta s soluble digi 0X111 . 
botlT amorphous and are practically identical in melting 
solubility, and physiological activity, and that both are less ac 
crystalline digitoxin and show quite different physical coustan s. 
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Keller’s process can only be regarded as useful, in estimating the 
medicinal value of the drug and its preparations if it is admitted that 
in the product weighed there is a constant relation between the 
digitoxin and the other glucosides present. T. A H 

Estimation of Adrenaline in Normal Blood and after 
its Injection by means of Physiological Methods. Paul 

Trexmlenbubg (Arch. expt. Path. Pharm., 1910, 63, 1 71 176). See 

this vol., ii, 971. 

Estimation df Caffeine in Roasted Coffee. C. Virchow (Chtm 
Zdt ., 1910. 34, 1037— 1038).— Twenty grams of ground coffee are 
moistened with about 10 c.c. of water, and the mass is introduced into 
a shaking cylinder furnished with a stopcock and ground stopper. 
One hundred c.c. of chloroform are added, and the whole is well" 
sliilkiili for a minu)e. The chloroform is drawn off, and the extraction 
is repeated twice. To the united filtrate is added 1 gram of paraffin 
and the chloroform is recovered by distillation. To the residue in the 
Me are then added 25 c.c. of hot water, the liquid is poured into a 
beaker, and the flask rinsed twice with 25 c.c. of hot water. The 
mixture is well stirred, then allowed to cool, and filtered ; no caffeine 
is retained by the paraffin. On evaporating the aqueous solution, crude 
caffeine is left, which may be weighed. It is then purified by re- 
iissolving it in water, and again evaporating to dryness with addition 
jf a little magnesium oxide and extracting the mass thrice with 
chloroform ; on evaporating this, almost pure caffeine is left, but 
t is advisable by way of a check to ascertain its nitrogen content by 
ncans of a Kjeldahl estimation. £,. pj; g 


Toxicological Detection of Colchicine. Hermann Fuhnek 
Anh. tq,. Path. Pharm., 1910, 63, 357-373). -Colchicine can in 
orenscc cases be detected with certainty by a combination of chemical 
rid biological tests. A slight modification is proposed in Zoisel’s test. 
'T mg. kills a white mouse. In frogs the toxicity of colchicine is 
amused y 00-fold by warming the* to.30— 32°, and immunity can be 
.reduced in the usual way. In frogs, if the drug is introduced under 
lie skm, it m part rc-appears in the urine. W. D. II. 


Estimation of “ Saccharin ’’ in Urine. W. R. Bloor (. I Biol 
,£v t — ^khods previously proposed for the 

' ' ' n °* saccharin ’ in the urine after its administration are 
sufficiently exact when dealing with small quantities. The new 
, ff , P osed ls colorimetric and gives good results ; the colour is 
liras] 0 i T tra “ s f°r“atioii of “saccharin'' into what is probably 
I’l'onephthalein (snlphurein) by treatment with a phenol- 
P nc acid mixture, and is a bright yellow in weakly acid 
lutu m, and purple-red in alkali. The purple fades after a time, but 
unchan g ed for a month or more. The test is 
1 a benzene extract of the urine. W. D. H. 

'Anuf/? °b ; Sacoharin ” in Urine and Fasces. Alfred J. 

(J. Btol. Chtm., 1910, 8, 233— 236).— The method is 
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practically the same as Bloor’s (see preceding abstract), but ,]■«• 
the apparatus used, in 'the employment of ethyl acetate ; n , t eR ® 
benzene as solvent, and in one or two other minor points. W jy jj 0: ' 

Amylases. I. Examination of Methods for Determinaf 
of Diastatio Power. Henry C. Sherman, E. C. Kendall ami p'r? 
Clark (J. Amer. Chm. Soc., 1910, 32, 1073 — 1086).— A critical stiul v 
of some of the methods in use for measuring diastatio power, carried 
out mainly on taka-diastase and pancreatin. The Lintner method 
said to be insufficiently accurate for preparations o^ high diastatie 
power. A modified form of the iodine method is described, by mean . 
of which satisfactory results were obtained with taka diastase, but not 
with pancreatin. Methods depending on the action of the latter 
enzyme on pure starch in pure water were found to he useless, because 
such a medium is too poor in electrolytes for the diastase to function 
normally. The optimum conditions necessary for the amylase to 
behave normally have beeu worked out and incorporated in a new 
gravimetric, copperoecfuctiori method, which is described in detail 
With commercial pancreatin this process gave results twenty times a< 
high as when no electrolyte had been added. \y. (j yy 

Reaction Distinguishing between the- Organic Derivatives 
of Arsenious Acid and Those of Arsenic Acid. Ercole Coteui 
(Boll, chim.farm., 1910, 49, 50—51. Compare Abstr., 1909, ii, 830). 
— The difEerenee in stability towards reducing agents in alkaline solu- 
tion which is shown by the above acids is shared by their omnic 
derivatives. - AtoxyUa reduced by nascent hydrogen in acid solution, 
giving a yellow precipitate, whilst in alkaline solution it is not attacked, 
The corresponding arsenious derivative, N AsO.ii H, 2 < ), m, p. 
90°, is prepared- by treating atoxyl with sulphur dioxide in the cold, 
and precipitating with sodium carhonatg. It is reduced by nascent 
hydrogen in alkaline solution (aluminium ami potassium hydroxide), 
giving a yellowish-white precipitate, and afeo’ in acid solution, with 
formation of a sulphur-yeHow precipitate., Methylarsinic acid, which 
is reducible in acid, but not im alkaline solution, yields when treated 
with sulphur dioxide a liquid which, when reduced with potassium 
hydroxide and aluminium, gives a yellow precipitate and blackens a 
test-paper impregnated with ammoniacal silver nitrate. Ti. V. S. 

Characteristic Reactions of Atoxyl. QcrsTo Fiobi (Ml. 
chim. farm., 1910, 49, 98— 99).— Atoxyl yields an orange-red colon- 
tion with a solution of bleaching powder in the cold. Sodium methyl- 
arainate and sodium qacodylate do not give this reaction, white 
antifebrin gives an olive-green coloration only when warmed, lloreimc 
chloride produces in solutions of atoxyl a white precipitate, which u 
soluble in dilute hydrochloric acid and in ammonia. Sodium inettyl- 
arsinate gives with the same reagent a brick-red precipitate, which n 
also soluble in hydrochloric acid or ammonia, whilst acctalae y e 
the cacodylate yield no precipitate. The presence of ar . senlc “ a “1 
can be shown readily after a preliminary fusion with sodium ^ ^ ^ - 
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Influence of Temperature on the Refractive Index of 

White of Egg, A„ edeo Hbhmka (Ztit,ch. Chm. Ud.KMoidl 
1910,7, 251— 25o). Previous observations relating to the influe ™ of 
!S lts on the refractive index of egg-albumin are referred to Contrary 
to the conclusions drawn by Frei (this vol., ii, 365} w 7 

indicate that dissolved salts have no influence on the refractive "index 
of colloids. s 

Xcw measurements of the refractive indices of a series of solutions 
3 f egg-albumin have been made at temperatures between 7“ aud 47° 
Whd-eas kreis data led him to conclude that the refractive index of 
colloids varies with the temperature according to a linear equation 
ll,e author finds that a quadratic equation of the form at"’ 
.\,(1 - KJ - A/) is necessary for the representation of the temperature 
lutiuence. ^ ^ 

Anomalous Dispersion of Light in an Aqueous Solution 
3f Neodymium Nitrate. L. Isakoff (A Kuti.Pkm Ckem Z 
1910,42, 236-243 [Physical Partj)._sle prelimino^^*^ 
>n the dispersion of neodymium nitrate by the interference .uethod. 
i figure of the apparatus and a table and curves of the results 
tailed are given. The experimental results agree well with those 
saleulatcd from the dispersion formula deduced. z K 

Distribution of Chemical Elements in the Earth’s Crust 

V r E h™ {B f- Acad - Sd - st - Murg, 1!)10, [Vi],' 
1-9 1148).-The spectra of a large number, of minerals have been 
ovestigated m the oxygen gas flame, and the results are given in 

eina added r b eS ^°Ti? Wh - Ch elements are P reser ‘t> numerous notes 
ongin ’ uature ’ and 80 forth of the minera,s 

^t\r:n rubidmm ’ c ? ium ’ i,im ’ and boion have 

k - the f,rbt tlme in several minerals. In some natural "lapses 
bismuth, copper, and lead have been identified. . ° 

> f When the spectrum of indium is obtained by sparking a solution 
a muieral containing the metal, the platinum wire 

vashed^the T indiU “ 3 i )ec '' 1 ' am eTCn ^ bei “b' repeatedly 
t ™ , phenomenon occurs with lithium ; in the latter case 
he lithiurf 8 appens tbat a Platinum wire which has ceased giving 

i7 en dipped ln pure water ot add ’ -ddllSf 

ormat“n of so g ° Spe J cfcruI “; th,s ffla 7 P»“‘hly be duo to the 
Mhodsnf 7 C ° mpound of hthium and platinum. Various 
etermirung the spectra of elements are discussed. 

TOL, XCVIIl. i. 6g Z ' K ' 
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Ultra-red Line Spectra. III. Accurate Measurement 0 f 
Wave-lengths greater than 27,000 A.-U. Friedrich 
(Arm. Physik, 1910, [iv], 33, 717 — 73S. Compare Abstr., Kjoo, j 
630).— The experimental arrangemeut is described by means of 
measurements of the wave-lengths of lines in the ultra-red spectra of 
lithium, sodium, potassium, rubidium, ciesium, and thallium have been 
made. Observations relating to the ultra-red spectra of cadmium 
aluminium, silver, helium, and mercury are also recorded. A speejj 
form of iron-constantan thormo-element suitable for use in Si][1 L 
measurements is described. * H. 51, ]) 

Ultra-red Line Spectra. (Spectra of Silver, Copper, Casium 
Rubidium, Strontium, Barium.) II. M. Randau (A, m . 1‘hyui 
1910, [iv], 33, 739—716. Compare preceding abstract).— W sv > 
length measurements in the ultra-red spectra between 8000 and 
30,000 A.-U. are recorded. The grating spectro-bolometcr designed bv 
Paschen was employed. II, 51, p ' 


Relative Duration of Spectral Rays Emitted by Magnesium 
Vapour in the Electric Spark. Oottave A. Hkmsalech (Cmpt. 
rend., 1910, 151, 668— 671).— Kayser and Bunge’s triplets in the 
magnesium spectrum, as well as Rydberg’s series of nebular lines, have 
been studied by the method previously described (Cmnpt. rend,, 1605, 
141, 1227; 1910, 150, 1743). The relative intensity of the lines is 
given in tabular form, together with their relative duration at two 
capacities. Tho lines of the nebular scries are the more sensitive to 
changes in capacity. The presence of impurities in the magnesium 
olectrodes was rendered evident by the abnormal duration of the 
foreign lines. The method may be of value in detecting unknown 
impurities in analysis. IV. 0. 5V. 


Spectra of Anode Rays. Otto Reichenheim (Ann. Physil, 1910, 
[iv], 33, 747— 762).— Spectral observations have been made of the 
anode rays which are emitted by salts of the alkali and alkaline-earth 
metals. In the case of the alkali metals the spectra show lines of the 
principal and first subsidiary series, but no lines belonging to the 
second subsidiary series could be detected, even on the plates which 
were obtained with the longest possible exposure. In general, the 
anode ray spectra resemble the arc spectra so far as the relative 
intensity of the individual lines is concerned. 

The anode ray spectra of the alkaline-earth elements are » 
simpler than the corresponding arc spectra. The spectra of all t «e 
metals are of the same type, and consist of a series of pairs o » 
having the same difference in frequency, and, further, ot a siDg ' 
which bears no obvious relationship to the other lines. The is 
lines in the case of calcium and strontium are the flame spectra - 
A = 4227 and A = 4608 respectively. On the other ^’ “ e [ rm 
line found in the case of barium is \ = 61 -12, whereas e 1 4 

line is A = 5536. . . , . ^vViihit the 

The lines in the anode ray spectra were found to - 
Doppler effect, and the magnitude of this was «^med ^ 
cases. The various observations are discussed wi 
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question of what art the earners of the negative electrons which are 
responsible for the lme spectra. The author considers that the carriers 
jn the case of both the principal and subsidiary series of lines "re 
positively charged 10 ns m accordance with Stark’s theory. 

H. M. D. 

Absorption and Inversion Phenomnni r 

Hydrogen. An. Ppluger (Ber. Deut. phyeikal. Gee 
719 — 7 21).— Polemical against Ladenburg (this vol ii 8111 Th 
results of the ruthor’s previous work are summarised. ’ H. M. D 

Absorption Spectra of Sulphur Vapour at Different Tom 
peratures and Pressures, and their Relation to the Molecular 
Complexity of this Element. J. Ivon Grahoi (Pror )?„! 

IS 10, A, 84, 311 324). The absorption spectra oVSl^huf Tapo r 
have been photographed at temperatures varying from 530“ to 900“ 
and at pressures ranging from atmospheric down to 10 mm of mercurV 
The records obtained at constant pressure over the above interva of 
temperature show that two distinct absorption spectra are present am 
these are attributed to the molecular complexes 1, and S , The various 
photographs obtained at constant temperature and different 
indicate that above 580“ the S s molecules dissociate directly into the 
diatoono molecules, whereas at or below 520“ dissociation takes pi ae 
with the formation of molecules which are intermediate in complexity 
llie wave-lengths and frequences of the bands which are due t« the 
8, and S., molecules are tabulated. 0 

The conclusions thus arrived at on the basis of spectroscopic evidence 
are m agreement ; with the views expressed by Premier in explanation 
of the course of dissociation of sulphur vapour at 44S“. H. M D 

Absorption Spectra and Constitution of Benzene Deriv 

42 V 7 e 5 S i— «05T IC °P AI A ' Wi , LIAS ™ K0 V- Russ - Mys. Che,,,. Xoc., 1910, 
,/;u., 80j) r CurVeS andtabIes we given of measurements made 

acetoxv hen rf> n°L ? peetr ? of ° ’ an(1 m-hydroxy-, methoxy- and 
•acetoxy-benzaldehydes, phenol, and benzaldehydo in aqueous and 

the °dditfon U of n h d T/ 0 ^ CO “ ations - “ d and without 
deiivlves of L 7 iu n°! ,C f ld; flls0 for tbe sodiu “ bisulphite 
inonomethvl P ther 'dehyde, for anisole, acetoxyphenol, resorcinol 
tures of hiL u u lu alcoholic or aqueous solution, mix- 

ai.d to/ ! deh ? de a " d SOnle ot its derivatives with chloroform 

iLrz u :,:: , n tui ' c % of »d gu*,* m .iS 

\I1 th A u resu ^ 8 are ^scussed m detail, 
of the sLm^vn and “ eta 'denvative.s give absorption spoctra curves 
various Srah!; t b , en f ldeh y de > «'« only difference between the 
Bore developed th° S — * * u “ e of , the ban<is 1,1 so “e compounds are 
between those u !?!' , ' llie metil - s P ectra - we intermediate 
compound and nr bf,nzaldeh /d« and the corresponding ortho- 
chlorie add t„ A r . eadll 9' changed by the addition of hydro- 

ip fe tra annmo k 6 a co 10 ^ 1C solution, the effect being to make the 
forniation P 0 f C ., nearer *° that of P btmo1 - TJle mason for this is the 
b- — - ls hv l, the A UnetabIe ““Pound, OH-C fi H 4 -CHCl-OH, which 
) olysed on greater dilution. In water, this compound is 

09 — 2 
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completely hydrolysed, consequently the addition Of hydrochloric acid 
to an aqueous solution of the compounds has no effect. o n 
other hand, the ortho-benzaldehyde derivatives in aqueous solution 
are similarly affected by the addition of sodium hydrogen sulphi^ 
and the greater the concentration of the latter, the more do (heir 
spectra approach that of phenol. 

The p-hydroxy- and methoxy-dcrivatives in acid and neutral 
alcoholic or aqueous and in chloroform solution give curves of the 
same typo as phenol, but the spectra of the p-aeetoxy-derivative is 
more like that of o-hydroxybenzaldehyde. ' 

The introduction of thebenzaldehyde group into the benzene ring in- 
duces a definite new state of the latter, and this effect is strengthened tv 
the introduction in the ortho- or meta-position of an acetoxy-, methosy. 
or hydroxy-group ; these groups are, therefore, regarded as auxo- or 
batho-chromcs, the influence of which on the spectra is to move the 
absorption bands from the violet towards the red end of the spectrum, 
A similar effect is produced by the acetylation of benzaldehyde in the 
para-position, the effect being the same as the acetylation of phenol, 
which greatly decreases the influence of the hydroxyl group on the 
benzene ring, but the hydroxy- or methoxy-group in the para-positim 
decreases greatly the influence of the aldehyde group on the benzene 
rinc', but has no influence on the hydroxyl group in phenol, conse- 
quently the spectra differs • little from that of the latter, Tin 
absorption spectrum of a mixture of benzaldehyde and phenol in 
equimolecular proportions is very much like that of jo-acctoxybenz- 
aldehyde. A study of the complex curves obtained by mixtures of 
substances leads the author to r eject Baly and Collie's explanation 
(Trans., 1905, 87, 1332) of the benzaldehyde spectrum. On the 
contrary it is’ maintained that benzaldehyde has a greater selective 
absorption than phenol, and that the entrance of the aldehyde group 
does not retard the internal motion of the benzene, but induces it 
new form of vibration. The general results and conclusions diwn 
from the study of complex absorption spectra agree with those of 
Hartley (Trans., 1903, 95, 02). 


Progressive Phosphorescence at a Low Temperature. 
JosErn de Kowalski (Com) A. rend., 1910, 151, 810 M-), • 

fluorescence of some aromatic compounds in alcoholic solution has . 
examined at different temperatures between - 100 and u ■ - 
about -135° the solutions were viscous, the : fluor = « « 
towards the red, and was apparent even when not visible at the ord 

temperature. In the case of phenanthrene, syatHracene and other^tl^ 
fluorescence terminated in the ultra-red. F1 ™ r ® sc [50° to - 165 : 
below -135°, when the solutions solidified, wh to * ' ™ „ 

phosphorescence also appeared, he duration of *»“ OT8 5|» 

the temperature was lowered. A progressive p ;P substance 

observed, having an emission spectrum character^ fortes ^ 
in solution, but independent of the temperatur • h broaa 

it was composed were more intense and 
bands due to ordinary phosphorescence, which PP 
light exciting it is removed. 
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For each substance there was a definite temperature above which 
progressive phosphorescence did not appear. This temperature limit 
appears to be independent of the freezing point or electrical con- 
ductivity of the solution. Phenanthrene does not show the phenomenon 
above - 158°. w. 0. W. 

Rotation Dispersion, II. Hermann Grossuann and Bernhard 
Landau (Zeilseh. physihal. Gluon., 1010, 75, 129—218 Compare 
Abstr.i 1909, ii, 713; this vol., ii, 563).-Tke optical rotation of 
methyl f-malate in over ninety solvents in different dilutions has been 
measured at 20° for red, yellow, green, light blue, dark blue and 
violet light by the method already described (loc. cit.), and a number 
of measurements have also been made with ethyl d-tartrate. Methyl 
mate is specially advantageous for such measurements, owin» to the 
fact that the dispersion curve of the pure liquid is normaCas the 
following figures show : 

Light. lied. Yellow. Green. Light blue. Dark blue. Violet. 

[bJ- 11 ’ -5'62 -6'42 -7*57 -8*96 -9*49 - 9'SS 

The dispersion curve of methyl tartrate is abnormal. For full 
details as to the magnitude and sign of the rotation in the different 
solvents in varying dilutions, the original paper must be consulted. 

The more important general conclusions with reference to the action 
on methyl malate are as follows. In organic solvents containing 
halogens (over thirty such solvents were used) there is a tendency to 
reverse the direction of the rotation. This tendency attains its 
maximum when there are four chlorine atoms in the molecule ; it is 
less when five chlorine atoms are present. Bromal, chloral, and acetyl 
chloride have an effect different from that of the other halogen com- 
pounds, which is accounted for by the fact that tho solutions show 
mutarotation. Further, in most eases the rotation attains a maximum 
in these solvents and then diminishes somewhat, and the final value is 
attained only after four or five days. Somewhat similar results are 
obtained with ethyl tartrate. Heat is developed when the esters are 
dissolved in the above three solvents, so that the mutarotation is 
doubtless connected with chemical combination, but this does not 
xccount for the maxima. 

I he offect of solvents containing a hydroxyl (including carboxyl) or 
nitro-group is similar to those containing halogens, but solvents con- 
fining a freo amino-group or a Ditrogen in the ring of a heterocyclic 
jorapound markedly increase the loevorotation of tho ester. That the 
-fleet just described is due to these groups is supported by the observa- 
11 ° i^ afc W ^ en hydroxyl or amino-group is modified by putting in 
1 yl or other groups, the influence on the rotation is lessened or non- 
existent. The methyl group, as shown by observations with hydro- 
ai ons aQ d fatty acids, also has a tendency to reverse the sign of the 
otation. Solutions in formic acid showed mutarotation, and detailed 
‘ seivaiions on this phenomenon were made. In contrast to other 
^ oaps, the aldehyde group in aliphatic compounds markedly increases 
' e fcvorotation of the ester. The same group in aromatic compounds 
ua,s a SlIQ itar but less pronounced influence. 
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As regards isomeric compounds, examples are given where a Ero 
in the meta-position has a greater influence on the rotation than wh 
in the ortho-position. The difference in the effect of a group when'” 
the nucleus and side-chain was analogous in all cases ; the effect 
greater in the latter position. 

As inorganic solvents, water, sulphuric acid, arsenic trichlorid 
phosphorus trichloride, and phosphoryl chloride were used, and mcas ut ' 
inents with both active esters were made. Water has very little effect 
on the specific rotation of methyl malate. The two halogen compound 
of phosphorus cause rotation to the left with both &ters. tlei.H 
malate shows mutarotation in phosphoryl chloride, but ethyl tartrate 
does not. Of all the solvents examined, arsenic trichloride has th 
greatest effect in reversing the rotation. In the violet, the specific 
rotation of ethyl tartrate is -39 64, of methyl malate +29 (18 [ a 
sulphuric acid the natural rotation of the esters is consider il>lv 
increased. 

The observations show that anomalous rotation dispersion is by no 
means a rare phenomenon ; it occurs in each ease where the solvent 
has a tendency to revorse the direction of rotation of the solute, 

The influence of concentration on rotation is also discussed. G, is, 

Measurement of the Rotation Dispersion of Optically 
Active Compounds by means of the Nernst Light. Hrausi 
Grossmans and Bernhard Landau (Zeitsch. Ver. deut. Zuchrind, 1910, 
1109 — 1117). — The use of a Nernst lamp in combination with suitable 
light filters is recommended for the measurement of rotation dispersion. 
Tho rotation produced by a 1 -millimetre quartz plate has been deter- 
mined for the approximately monochromatic light which is obtained by 
use of the coloured solutions suggested as filters by Landolt and by 
Wintlier. The specific rotations of dimethyl 2-maUte and diethyl 
d-tartrate for the various coloured rays are recorded, and diagrams are 
given showing the influence of tho solvent on the rotation dispersion of 
these substances in solution (see preceding abstract). II. JL D. 


Liquids with Conical Focal Lines. Georges Friedel and F, 
Grandjean (Com pi. rend., 1910, 151, 762 — 765. Compare this vol, ii, 
809), — A geometrical description and discussion of the appearances 
presented by anisotropic liquids of the type of ethyl azoxybeimate 
when these arc viewed between crossed nicols under the microscopy 

W. 0. IV. 


Triboluminescence. Wladimir I. Vernadsky (Bull. ® 
St. Petersburg, 1910, [vi], 1037— 1 041 ).— The property of » 
luminescence of substances is closely associated with eir e 
properties; thus where triboluminescence occurs in substances ai p 
centre of symmetry, pyroelectric and other electric P r< >P* r ‘ 
occur. Triboluminescence is a surface phenomenon, an c r ^ 
triboluminescence is due to the change in the physica pioper ^ ^ 
surface of the crystal. 
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Th© Nature of Triboluminescence. Iwan von Ostromisslenskv 
(/ Itusx- Phys. Chern. Soc., 1910, 42, 591 — 606. Compare preceding 
abstract).— A large number of substances, chiefly organic compounds, 
investigated by the author and others are tabulated with respect to 
their triboluminescence, and the following conclusions are drawn. If 
one member of ft group of chemical compounds which form solid 
solutions with one another, or with some common substance, is 
permanently triboluminescent, then all the other members will’ be 
permanently triboluminescent. 

1 An apparent exception occurs in a group of substances forming solid 
solutions with dibenzyl, but the iatter is shown to occur in two 
modifications, of which the /3-modi6cation and the substances forming 
solutions with it are not luminescent. A permanently tribolu- 
minescent crystal does not give solid solutions with non-luiuinescent 
k ub-tunces,and if one component of a solid solution is triboluminescent 
then the solution is likewise triboluminescent. 

The triboluminescence of a substance depends only on the system 
ami structure of its crystals ; it depends on its chemical constitution 
only so far as the latter influences crystalline form, Racemic 
mixtures of triboluminescent substances are always non-luminescent • 
apparent exceptions are probably not racemates, but only physical 
mixtures of the two compounds, or they may be cases of temporary 
luminescence ; on the other hand, optically inactive compounds of such 
type as mesotartaric acid may be triboluminescent. 

Only substances the crystals of which have no centre of symmetry 
can possess the property of permanent triboluminescence. Exceptions to 
this rule observed by Vernadsky and others are either cases of 
temporary luminescence (for in some cases the decay of this property 
may take a very long time), or the crystalline form of the substance in 
question has not yet been accurately determined. Thus at 1 30°, 
potassium nitrate, which at that temperature exists as hexagonal 
crystals of the rhombohedral class, is permanently triboluminescent, but 
at the ordinary temperature, when the crystals belong to the rhombic 
system of the holohedral class, they are only triboluminescent when 
freshly prepared. There is also reason to think that the intensity of 
triboluminescence depends on the system and class to which the crystals 
of a substance belong. 2 . 

Triboluminescence of Racemic Compounds. Iwan von 
Ostromissusnsky ( J . Puss. Phys. Chem. Hoc., 1910, 42, 607—609. 
Compare preceding abstract).— The fact that racemic com pc unds are 
Dtirer triboluminescent can be used as a very rapid, simple method of 
lstniguishing between the racemate and the mere mixture of two 
° ac ^ ve impounds, & Q d a l so to ascertain the exact point at 
I, . lc a ^cemate is resolved into its constituents and vice versa. 

ib method may also be employed to determine exactly when one nou- 
n o uminescent modification of a substance passes into a new crystal- 
line, triboluminescent modification. Z. K. 

Triboluminescence of Minerals. B. A. Lindener (Bull. Acad. 

Ftiersburg, 1910, [vi], 999— 1022).-A historical resume of 
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the previous work done on the subject. The triboluminescence of 
various natural minerals has been examined, and the minerals a 
classified with respect to this property and their chemical c.un 
stitution. The following conclusions are drawn : (1) T ribolu minesceric,- 
in organic substances is of frequent occurrence. (2) Whereas the 
triboluminescence of artificial crystals is sometimes only temporary 
that of the natural crystals is constant, and does not depend on the 
time. (3) Minerals belonging to the most varied chemical classes ana 
groups can show the property, hut with few exceptions either all w 
none of the members of an isomorphous series are tdboluimnescent 
(4) The hardness of a mineral exercises no influence, but the mote 
brittle and the more marked the cleavage the more intense is tlw 
luminescence. (5) All triboluminescent minerals are non-conductors of 
electricity, and all those that have pyroelectric properties arc also tribe, 
luminescent. The character of the luminescent sparks is the same for 
all minerals. (6) The triboluminescence does not depend on the 
character and temperature of the medium surrounding the mineral. 
After reviewing the various theories advanced to explain tribo- 
luminescence, the author draws the conclusion that the most applicable 
is Vernadsky’s (Hull. Acad. Sci. St. Petersburg, 1906, 49), namely, 
that the triboluminescence of chemical compounds is closely dependent 
on their crystalline form. So far as is at present known, the crystal- 
line form of nearly all triboluminescent substances belongs to the class 
in which there is no centre of symmetry. 7,. K. 


Oxidation of Hydrogen Iodide under the Influence of Light. 

B. S. Sc'Hwkzoff (■/. lives. Phi/s. Ckem. Soc., 1910, 42, 219 [Physical 

Parti). The purpose of the research was the construction of a 

cbemicalphotomcter. The oxidising actionof sulphuric, hydrochloric, and 
nitric acid on potassium iodide in diffused sunlight was investigated in a 
special apparatus, of which a figure is given. A constant current of 
air passing through the mixture kept the concentration of oxygen in it 
constant. Nitric acid reacts rapidly even in the dark ; sulphuric and 
hydrochloric acid react much more slowly, and with about the same 
velocity. The order of reaction, calculated by the formula 
n = (logQ - logCjVOagC 1 ! - logC 2 ) 

IQ and Q, -= concentration of the separated iodine ; C\ and C , the concen- 
tration of potassium iodide) is 2 for dilute solution, and 225 for concen- 
trated solutions (compare Plotkinoff, Abstr., 1907, ii, 212 ; 1908, u, 
790). Equivalent quantities of sodium, potassium, and cadmium io<M 
under similar conditions evolve equal quantities of iodine. A v. 


Chemical Changes Produced by Different Kinds of Bay 
IV. Catalytic Action of Sunlight in the Presence of I ■ 
organic Substances. Caki, Neubebg (Ihochem. Zeitsclt., lJiu, , 
271-293 Compare Abstr., 1908, ii, 915).-The author 
the chemical changes already investigated when various s u“““ 
exposed to sunlight in the presence of uranium salts. H<»“ ud 
that various other inorganic substances exert a S1I1U , f orl yite 
gives the qualitative results of the. exposure of solutions ot ^ 
different substances in the presence of ferric sulphate. ‘ w6re also 
substances show changes of degradation. Certain r 
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quantitatively investigated In the case of alcohols, the amount of 
al(iehy de formed was estimated I; ,n that of u-amino-acids and peptones 
the amount of ammonia evolved m deamidisation ; in that of Ramin? 
aci(1 , the amount of amino-aldehyde formed. In ’the ease of t Cose' 
the diminution of fermentable sugar was estimated, and in those of the 
disaccharides, the amount of inversion. The amount of uric acid 
destroyed was also estimated, and also the amount of phosphoric acid 
set free from nucleic acids, and the amount of salicylic acid formed 
from benzoic acid. J Q 

fc. b. b. 

Photo-electric Experiments with Anthracene. Walter 
Steering (Ber. Deut. phjsikal. Ges., 1910, 12, 867-868) —A rec.lv to 
criticism on the part of Byk and Borck (this vol., ii, 814) of nrevinm 
experiments by Stark and Steubing (Abstr., 1908 ii 746) P on the 
photo-electric sensitiveness of anthracene. The experimental arrauee 
ment employed is described, and reasons are advanced in support 
of the validity of the conclusion that anthracene is photo-eleetricallv 
active. H , jp |) 

Nature of the Ionisation Produced by a-Rays Frank F 
Wheelook (Amer.J Sci 1910, Rv], 30, 233-255).-Experiroents 
have been made to test whether columnar ionisation affords a complete 
explanation of the lack of saturation obtained in «. my ionisation 
when moderate fields are employed, or whether “initial re-eotnbina- 
tion’’ also plays any part. With a perpendicular field, the lack 
of saturation is less than with a parallel field, as Moulin found ( Abstr 
11)08, 11 921). The ratio of two currents obtained with a constant 
held and two sources of a-rays differing in intensity does not depend on 
the field when it is parallel to the path of the rays, but does when it is 
perpendicular, as though with strong currents the ions in different 
columns interspersed with one another. A theoretical expression based 
on the hypothecs of columnar ionisation gave a saturation curve 
(afferent from the experimental, saturation being approached, as the 
held increases, more slowly than the expression required. On this and 
other data, the conclusion is drawn that possibly both the hypotheses of 
columnar ionisation and of initial re-combination may be necessary to 
explain all the peculiarities of a-ray ionisation. F. g. 

Absorption and Reflexion of the /J-Particles by Hatter 
A 0 ! S F. Rovarik (Phil. Mag., 1910, |vij, 20, 849-866).-Th« radio- 
ive substances employed, radium-/! and E, actinium-C, radium- B, 
omim-d, -B, -C, and -I), were deposited on very thin aluminium leaf 
"W*"! an(1 scattering of which is negligible. Such preparations 
the 1 , Ctly Wlt : h thln foil andplaced some distance below 

, C0 P®> g ire an absorption curve showing an increase in the 
thirl- lmi t lC ®'. s f to 0 01 mm. of aluminium, or equivalent 
-f .lie ? 0 , kn ’ w } lic b is ascribed to scattering. When the distance 
[. a sorbing foils from the preparation was increased, the maximum 
ln , ma gnitude, until finally the reverse effect, studied by 
irrane T’ 8 ii° We ^ * tse ff- In a hemispherical ionisation chamber, 
go so that the path of all rays was the same, it was shown that 
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the rays reflected from the support beneath the preparation were a,l WaT 
less penetrating than the direct rays, the less so the greater the atomi 
weight of the reflector. Measurements of the absorption coefficients 
of the various rays were taken with as much aluminium below as 
above the preparation to compensate for reflexion. The curves obtained 
were very nearly exponential. 

For different /3-rays the percentage of the radiation reflected 
increases with increase in the velocity of the rays and with the atomic 
weight oE the reflector. For very penetrating /3-rays [\(cm.)-i above 
20], however, the percentage reflected again decrease* By multiple 
reflection from the sides of the ionisation chamber, the ionisation may 
be increased three and a-half times. p 

The Reflexion of Homogeneous /3-Partieles of Different 
Velocities. Alois F. Kovarik and W. Wilson (Phil. Mag., 19io 
[vil, 20, 866—870). — The 0 rays of radium C, from a sealed bulb of 
radium emanation, were sorted out into homogeneous rays by a mac. 
netic field, and entered a flat ionisation chamber, made of tbfn 
aluminium leaves, which could be inclined at different angles to the 
rays, and could he covered with reflecting substances. It was found 
that the power of substances to reflect the rays increased with the 
velocity of the rays, from 7/p = 1000 to 7/p - about 3000, and then 
slightly decreased again, but the ratio of the reflective powers of 
lead and copper was the same whatever the velocity of the rays. 

F. 8. 

The Heterogeneity of /3-Raya from a Thick Layer of 
Radium- A’. J. A. Gray and W. Wilson ( Phil . Hag., 1910, [vi], 
20 , 870 — 870). — Using a thick layer of radium-7) and • E , it was 
found that, although the whole radiation was absorbed exponentially 
[A(cm.) _1 = 43] by aluminium, different bundles of rays of widely 
different penetrating power [\(em.) _1 from 13 to 62'5] could be 
sorted out by a maguetic field. When the rays had first to pass 
through aluminium, it was proved by magnetic deflexion measure- 
ments that tbs average velocity of the rays surviving was increased. 

F. S. 


The Deflexion by an Electrostatic Field of Radium-7 on 
Recoil from Radium-d. Sidney Russ and Walter Makower 
(Phil. Hug.. 1910, [vi], 20, 875— 882).— Some, at least, of the atoms 
of radium-71 recoiling from radium- A are positively charge , a 

in the disintegration of radium-d positively charged a-rays are - 
expelled. The “ recoil atoms " from a wire made active by a dep - 
of radium-d were passed between oppositely charged pi la es m a 
and fall upon a metal cross-piece. The distribution o e a 
the latter was determined by moving it under a Earl .°* ,■ , tss 
base of an a-ray electroscope. The point of maximum is . 

shifted by the application of a field to the plates, an r 
tnde of the shift the charge carried by the “wwl ms 

deduced, on the assumption that the velocity o principle 

3-27 x 10 7 cm. per second, which is that calculate r atoia 

of equality of momentum of the two parts of a ism o 8 
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The values obtained indicated that the recoil atom carries unit positive 
charge, and that its mass is 214, in agreement with what is to be 
anticipated from the disintegration theory. F g 

The Deflexion by a Magnetic Field of Radium-1? on Recoil 
from Radium-d. Walter Makower and H. J. Evans (Phil. Mag 
1910, [vi], 20, 882— 886).— Similar experiments to those described in 
the preceding abstract were carried out, the “recoil atoms" being 
deviated in a magnetic mstoad of an electrostatic held. The distribu- 
tion of the activity on the cross-piece was determined by laying it on 
a photographic plate, and then measuring the photograph obtained 
bv projecting it on to a screen by means of a lantern. The value for 
Ifp of the deflected “recoil atoms” was 632 x 10 5 . This is twice 
that obtained by Rutherford for the a-particle of radium-d, and, 
since llp-m/ve, and the value of mv must be the same in both cases 
oil the principle of equality of momentum, it follows that the charge 
carried is the unit charge instead of twice the unit charge, as in the 
case of the a-partick By combining the results of the electrostatic 
and magnetic deflection measurements, it follows that the velocity of 
the "recoil atom” is 3'23xl0 7 , and its mass is 194 (H = l), which is 
as close to the theoretical value 214 as can be expected. F. S. 

Measurements of the Rate at which Helium is Produced 
in Thorianite and Pitchblende, with a Minimum Estimate of 
of their Antiquity. (Hon.) Robert J. Strutt (Proe. Roy. So c., 
1910, d, 84, 379— 388).— A description is given of the methods 
employed to measure the rate of production of helium from solutions 
of thorianite (two varieties, one specially rich in uranium from the 
Guile district of Ceylon) in nitric acid, and of pitchblende. The 
latter was dissolved in nitric acid, and the insoluble sulphates con- 
verted into carbonates and dissolved to form a separate solution. The 
solutions were contained in large flasks closed by barometer tubes 
dipping beneath mercury, and the gaseous contents were removed 
periodically with steam by boiling the liquids. The volume of helium 
was estimated in the expelled gas after subjection to cooled charcoal 
in a narrow capillary tube. The rate of production of helium per 
gram of mineral per annum was found to be 3'7 (x HI ' c.c. ) for 
&lle thorianite, containing 24'5% of U 3 0 # and 65-44% of ThO a ; 
IVJ for ordinary thorianite, containing 13T0% of U 3 O s and 72-65% 

0 ^ -b > an d 3T6 for pitchblende, containing 37‘6% of l B 0,. These 

results are in good agreement with those calculated earlier on certain 
assumptions. The minimum ages of the two thorianites are 2'50 and 
-80 (xlO 8 years) respectively, as calculated from the period 
required to produce the contained helium, no allowance being made 
or the helium that escapes. The minimum ages of 4 minerals 
previously worked with are, in millions of years, (1) sphaerosideuite 
j rgocene) 8-4, (2) haematite (Eocene) 31,(3) luematite (Carboniferous 
imestone) 150, (4) sphene (Archcan) 710. F. S. 

1 .®* s *; n S a g 6 ment Emanation from Radium Salts. • III. 
ii 911 °” AT ( Le Radium ’ 1910 > 2b«— 269. Compare this vol., 

’ b ~ with barium chloride containing only minute proportions 
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of radium chloride, the disengagement of emanation from the sa ] t 
a temperature 0, after a period of accumulation t from the moment of 
complete removal of emanation by fusing the salt, is the same whether 
the temperature is maintained at 6 throughout or for only a ^ 
time at the end of the period of accumulation, and is represented fc t 
c(l -r h, )IK where A is the constant of the emanation, and c a ^ 
efficient between 0 and 1, which is a function of 0, but independent of 
t ; c may be considered as the fraction of the emanation generated 
retained by the solid salt at 0°, and may be determined with con. 
sistency in different experiments at the one temperatflre for different 
times for the same preparation, hut varies greatly with different 
preparations otherwise apparently similar. Impure preparations seen 
to have lower values of c than those only containing barium and 
radium chloride. The idea that part of the radium chloride is in the 
form of a solid solution in the barium chloride and gives up its 
emanation more readily than the rest supposed to be present with the 
barium chloride in the form of mixed crystals (Kolowrat, this vol., 
ii, 767) does not account for the differences, as there is no regular 
relation between the value of c and the proportion of radium present, 
Using a few thousandths of a milligram of pure radium chloride, it 
was found that heating to the fusion temperature no longer effected 
complete release of the accumulated emanation, the material being 
changed by high temperature into an insoluble and probably infusible 
product. This agrees with Mine. Curie’s observation that beating 
reduces the escape of emanation from radium chloride, and was con- 
firmed by observations on the minimum /J-radiatioD attained by the 
preparations after heating. The 1% barium-radium chlorides are less 
easily changed by heat, and give up the whole of their contained 
emanation by fusion. ^ S. 


Action of Radium Emanation on Colloids. Willesi P, 
Jokissen and H. W. Wouustra (Chem. Weekblad, 19 1 0, 7, 941-948, 
Compare Henri and Mayer, Abstr., 1904, ii, 184).— The authors con- 
firm the results obtained by Henri and Mayer in their work on the 
action of radium emanation on colloids. They find that the sensitive- 
ness of a colloid towards an electrolyte is increased by this emanation. 


The Diffusion of Gaseous Ions. Edouard Salles .(Compt. raid, 

1910 151 712 714). — The coefficients of diffusion of urns incm- 

fully’dried air, carbon dioxide, nitrogen i and oxygen prod. 1 
a rays of polonium, have been measured by a method 
which is doe to Townsend. The values are in accord 
by Townsend for ions produced m other ways, tep ' eJ]ti 

oxygen (i- 0-030) being the only one in va l„ Pi 

under pressure p {inm. of mercury) showe ^ . - n air a ud 

of about 22 for the positive, and 32 for the negative, ions & 

nitrogen. 

Attempts to Prepare Metallic Radium- Ebich E ( ^ 
1910, 43, 2613 — 2618).— From 0'02 gram of banum 
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Wining 2-5% of radium bromide, about 1 mg. containing 9% was 
prepared by crystallisation, converted into carbonate, and dissolved in 
aqueous hydrazoic acid. On evaporation, a white, crystalline mass of 
radium azoimide, Ra(R s ) 2 , containing barium azoimide was left Pre- 
vious experiments with barium azoimide had shown that it is not decom 
posed by the action of radium rays. The preparationwas brought into a 
narrow" melting-point tube,' supported inside a perfectly exhausted 

gliiss tube, and heated in a special sand-bath very slowly to 180 250° 

After some hours, a shining metallic mirror was formed, which was 
sealed off from the preparation, and found to contain 7S% of the 
radium employed, by electroscopic measurements. The radium mirror 
was dissolved out of the tube and converted into chlorido. In spite of 
the impurity of the preparation, the experiment proves that elementary 
radium is chemically and physically analogous to elementary barium. 
It appears to form nitride with moist air even more readily than 
barium. g 

The Radium Content of Waters of the Cam, Cambridge 
Tap Water, and Some Varieties of Charcoal. John Satteeley 
(hoe. Camb. Phil. Soe., 1910, 15, 540-541). -The emanation 
generated per litre of Cambridge tap water and of Cam river water 
respectively is that in equilibrium with 130 and 5 (xl0‘ 12 gram of 
radium), while the amount of radium is 10 and 3-2 ( x 10' 12 gram). 
The Cambridge waters are therefore richer in radium than those of 
Montreal, which accounts for the higher values found for the quantity 
of emanation in the air of Cambridge than in that of Montreal. In 
four varieties of charcoal, the radium contents per gram were; {1) 
(oeoanut 04, (2) cocoanut 0'3, (3) Brazil-nut 1-3, (4) wood 0-3 
(xir 12 gram). p ^ 

Investigations on the Radium Content of Rocks. I. Ernst 
IM-H.vkr . {Proc. K. Akad. Wetensch. Amsterdam, 1910, 13, 
$59—365). The investigation includes ten rocks from the West 
(.oast of Sumatra, comprising quartz porphyrite, granite, basalt, 
andesite, augite-andesite, granitite, diorite, and diabase. These rocks 
showed a content of radium of the order of 10" 12 gram per gram, 
similar in magnitude to those which have been examined by other 
lnvesngators. The highest was a basalt from the volcano of Asar 

(U 0), and the lowest were the diorito and diabase (0 3 x K>- 12 gram 
oi radium per gram). y g 

The Radium Content of Basalt. (Hon.) Robert J. Strutt 
( roc. oy. Soc., 1910, A, 84, 377 — 379). — The discrepancy between 
. g e authors results and those of Joly on the radium content of 
igneous rocks is greatest in the case of basalts, the value found by the 
a er ein » a bout eight times that found by the former. New 
measurements with special precautions have therefore been made on a 
ew set of three basalts, which give results even lower than the 

Vlous se ^ (from 0*16 to 0*35 x 10~ 12 gram radium per gram), whilst 

°! ie T? ,e P reviousl y employed a new determination gives the same 
S pe c i m as * 0re (0'57). It is possible that Joly has met with exceptional 
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The Presence of Radioactive Elements in Borne Intrusts- 
tione from the Fumaroles of Vesuvius. Gimra K s , S(lt 
(fond. Accad. Sol Fit. Mat. Napoli, 1910, H X ®> 48 ~ 5 «- Compare 
A Wr 190T ii 365 ).— Incrustations from recent tumaroles, dissolved 
tn hydrochloric acid and precipitated with hydrogen sulphide, yield a 
mixture of sulphides, from which, after removing arsenic by ammonium 
sulphide boiling with dilute hydrochloric acid, and dissolving m 
Lid lead is removed as sulphate, and a greyish-white precipitate is 
then obtained by the addition of ammonia. This precipitate is 
markedly radioactive. c - & 

The Radioactivity of the Products of the Recent Eruption 
of Etna Arnaldo Pium and Gexxaro Magli (Rend. Amd. Sri. 
Fis Z. Napoli 1910, [iiia], 16, 159-163>.-The products of the 

recent volcanic Eruption of Etna have teen studied in the cam, 
manner as those of Vesuv.us (tins vol. it, 290). Ihe smallest radio- 
activity is possessed by the volcanic sands, followed m ascending order 
by the lava the scorte, and the sublimed products and incrustation!. 
The maximum activity agrees with that of the materials obtained fioiu 
the preceding eruption, and is greater than. that of corresponding 
materials from the last eruption of Vesuvius, in which, however the 
same relative order is observed. u u 

Radioactivity of Italian Minerals. Raffaeio Naswi and 
IlSfS LEU^Ua. 1910, 40, ii. 101-122. Compare Abb, 

1909 ii, 7, 110). A complete account of the work on this subject 

carried out’by the authors and others. R V ’ S ' 

A Determination of the Ratio of Mass to Weight for a 
Radioactive Substance. L. Southern (IVoc. ho 9 . Ao ., ,1 K 
4 84 325 — 344). — The ratio of mass to weight of the oxides -of lead 
and of uranium have been compared by filling the hollow bob of a 
snecially constructed rigid pendulum with these two substances, and 
rSen™ between theuiL been indicated. The ratio - the same 
for the two substances within one part in -OO.OUU. 

Electrical Purification and Conductivity -of Liquid MjPjj® 
WhM^Lurrent^pasL'd'throughLLiuid'sulphur dioxide r ™ ^ 

The negative electrode becomes slightly bio , 

goes purification by prolonged passage of the cuirent ‘ t mrJ as » 

When V is 200-500 volts, the limiting current d° es ” 0 J ., M( | 
simple function of V. With a difference in with lotrer 

volts, the current is much smaller than tha ^dLce with Ohm’s 
tensions. Curves plotted for f-W) al L Umitin g conductivity!® 
law, when J' does not exceed 100 voltA Jh« governing > 

higher voltages is not in agreement with thi , ^ for th# con d„rt- 
uuder these conditions appears to reseI ““ ; d The limiting 
ivity of gates, and will he further studied. 
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resistance under 100 volts was 7-6 x 10» ohms: under ’350 
4 -Ox 10 10 ohms, and under 4000 volts, 4-9 x lon> ohms per cm. 

W. O. \V. 

Electrical Conductivity of Solutions in Aniline Methvl 
aniline, and Dimethylaniline. Al. Sachasovp (./. rL, hm C/Im 
1910 ' 42 > ® 8 ^ 690).— The object of thi ^elrch^ To 
determine the connexion between the chemical nature of an amine and 
>f disiiociat.ng power and its power of giving conducting solutions 
Smce the dielectric constants of the three amines arc very dose to one 
another, any d.fference that may exist in their dissociating powers 
would be due to the difference in their chemical constitutions The 
following salts were employed: ammonium iodide, pyridine hydro- 
bromide, aniline hydrobromide, silver nitrate, and lithium iodide and 
tables and a curve for •aniline solutions are given, showing the relation 
of concentration to electrical conductivity. All the solutions show a 
rapid diminution of their molecular electrical conductivity with 
increasing dilution this probably being due to the formation and 
dissociation of complex salts, such as Nil ,I,2PhNII„, AgNO ophNIT 
Aniline gives the best conducting solutions, methylaniline comes next' 
whilst the solution in dimethylamlino seems to lie on the horded 
between conducting and non-conducting solutions. The conclusion is 
drawn that the chief factor determining the ability to give conducting 
solutions is the chemical constitution of the amine. Z K ° 

The Potential of the Sodium Electrode. Gilbert N. Lewis 
and Charles A. Kraus (J. Amer. Chem. Sue., 1910, 32, 1459— 146$). 

A method of obtaining the difference of potential between metallic 
sodium and a solution ot sodium ions of normal concentration is 

bltwwn d ' 2? C °? SlSts 111 determining the potential difference 
between a dilute sodium amalgam and an aqueous solution of sodium 

the E.il.F. of the cell metallic sodium | sodium 
ohde dissolved in ethylamme [ sodium amalgam. The EJf F of 

odium a »H 1< l c “ mb, f at j 0u is independent of the medium in which 'the 

acted onty the Xl^me^ “b^"^ Ch0SeD e is »<* 

0 molifnf'l 0 A the -A 0D ! binati °, n sodiula amaI g a, » sodium) I 

‘> 1986 vnu ^ dr0Xlde l normal calomel electrode was found to be 

eVt nt rfVirr* * hat tbe S0dium ^oxide is ionise d to the 
amatam | .!! th f S lves for . th « of the cell sodium 

tion | norm } Ut>0 , US s . ol “ tlon containing Na ions in normal concentra- 
betw en 1 , calomel electrode, 2’ 15 25 volts. The potential difference 
data when j' 206 " sodlu,n amalgam is 0 8456 volt, aud these 

totim ^„oT bl,1 , ed - giVe f0r the of the combination 

«lertrod[,^ 8 "%olte “25» ntllininS !<V:SOdium io “ 1 n °™ al calomel 

-ooooorrr--?-^ of tbe “diuui- -sodium amalgam cell is 
heat of sol„tJ° t t P i er degree, and from this it is calculated that the 
18 1 9,790 cal n ° * £ ram ' atom s °dium in C'206% sodium amalgam 

Tte procautlons to be observed in the preparation of pure sodium 
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amal«am and of anhydrous ethylamine are described in detail. If 
these are followed, the observed potential differences can be te . 
produced with great accuracy. R. 51. D. 

Oscillographic Investigation of Some Electrolytic Processes. 
Ill D. Rfjchihstein ( Zeitsch . Elektrockem., 1910, 16, 916— Jy 
Compare Abstr., 1909, ii, 960).— Using a more sensitive oscillograph (cm 
the photographic record a deflexion of 1 mm. on the ordinate axis is 
given by a current of O'OOO t ampere, whilst 1 mm. on the axis of 
abscissae corresponds with 0 - 0006 second), the author has studied the 
polarisation of an electrode produced by a fairly strong 'current lasting 
a few hundredths of a second and its subsequent decay. The cases 
examined are the anodic and cathodic polarisation of platinum (also 
mercury and silver) in 28% sulphuric acid , the anodic polarisation of 
copper, silver, lead, and nickel in solutions of their salts, and the cathodic 
polarisation of palladium in sulphuric acid and in acid sine sulphate. 
In all the experiments the experimental electrode is combined with a 
large, unpolarisable electrode. The results are, as a rule, given in the 
form of reproductions of the oscillograph curves. The main result, 
however, is that during the passage of the polarising current, the 
difference of potential between the electrode and the solution is always 
much larger than the equilibrium P.D. when no current is flowing, 
and the difference increases with the current. The rate of disappear- 
ance of this excess depends on the nature of the product of electro- 
lysis and of the electrode. The phenomenon is met with in every case 
examined ; it is hardly possible to give the details, and also the possible 
mechanisms which the author suggests in explanation of them in 
a brief abstract. It may be said, however, that the view is taken 
that the primary products of the electrolysis arc not identical with 
the stable substances finally formed, the decay of the excess polarisa- 
tion being due to the transformation of one into the other. T, E. 


The Potentials of Chlorine, Bromine, and Iodine in Methyl 
and Ethyl Alcohol. J. Neustadt (Zeitsch. Elektmbtm., 1910,16, 
866— 860).— The E.M.F. of a cell Ag ] saturated solution of AgCl | Li 
is independent of the solvent used. It is given by 
Ur/n«lo«[Ag'] + log[CT]). The quantity in the brackets is the 
logarithm of the solubility product of silver chloride, and 
-fare the normal potentials of silver and chloride in the solvent used- 
Prom the value of E for aqueous solutions and determinations of the 
solubility products of the silver haloids in the alcohols, the difference 
of the normal potentials of the haloids in alcoholic solutions a 
therefore easily calculated. The solubility produc e in akd* 

solutions are obtained by measurements on concentration cels It 

tvne A" I 0-l.V-AgNO, I ORV-KCI saturated with AgGI | Ag. « 
concentrations of the silver and chlorine ions in the alcoho 
are calculated from the conductivity measurement of DM£ a( 
(Abstr., 1905, ii, 9). The mean values of the solubility p 

2B ° are: Methyl alcohol. 

a s ci M-r 

ii; ' ::::::::::: ■ III* 



GENERAL AND PHYSICAL CHEMISTRY. ii. 102?) 


The differences of the normal potentials, calculated in the way 
indicated above,' are : 

Water. Methyl alcohol. Ethyl alcohol. 

t -t 0-467 0-418 0-471 

0772 0-707 0712 

Determinations in acetone were impossible, owing to formation of 
complex salts. T. E. 

Heat Development of the Clark Cell. F. Pollitzer ( Zeitsci . 
uimkal Chetn.f 1910, 74, 748). Cohen » v Abslr., 1900, ii, 520, 703) 
has calculated from the heats of solution, etc., that the heat development 
of the Clark cell is 81,127 cal., in fair agreement with the value 
calculated from the variation of the E.M.F. with temperature, 81,490 
cid. In calculating the latter value, however, an incorrect value of 
the electrical equivalent of beat has been used. The accurate value of 
the latter (1 watt-second = 0-2387 cal.) gives 82,402 cal. at 18°, which 
does not agree with the value calculated from the heats of solution, etc. 

G.8. 


Piezochemical Studies V. The Transition Element and 
its Applications. JEbnst Cohen, Katsuji Inouye, and C. Euwkn 
{Zeitsch. physikal. Chem., 1910, 75, 1 — 29. Compare Abstr., 1909, ii, 
981).— The transition temperature ZnS0 4 ,7H 2 0 ZZ ZnS0 4 ,6fI 2 0+ lf. 2 0 
lias been determined at intervals of pressure between 1 and 1500 
atmospheres by means of so-called transition elements of two types. 
The first type, a modified Clark cell, was constituted as follows : 

Klirt rode reversible with Saturated solution of zinc Mil- j Electrode* reversible with 
rrfeivucu to anion. phate in contact with rhe reference to cation, 

stable solid phase of the suit. [ 

The E.M.F. of this element under different pressures was measured 
at temperatures above and below the transition point, and the latter, 
at a definite pressure, taken as the point as which the curves repre- 
senting the influence of temperature on the E.M.F. above and below 
jt/iB transition temperature intersected. The other arrangement 
[consisted of two cells, one of which contained a saturated solution of 
zinc sulphate in contact with the stable form of the salt, whilst the 
solution in the other was in contact with the metasfcable form of the salt 
(the hexahydrate). The temperature at which the E.M.F. becomes zero 
when these cells are set in opposition is the transition teinperaturo. 

The transition temperatures with the first type of cell are 38-12°, 
S9'96°, 41-19°, and 42*63°, and with the second type 38’10°, 39-90°, 
11 ‘35°, and 42-80° at 1,500, 1000, and 1500 atmospheres respectively, 
flie result at one atmosphere pressure is only in moderate agreement 
p ith those of previous observers, but is fully confirmed by a dilato- 
neter experiment (3810 — 38*2u°). G. S. 

Piszochemical Studies. VI. Ernst Cohen and Katsuji 
sotTE (Zeitsch. physical. Chem., 1910, 75, 219—231. Compare 
Receding abstract). — The effect of pressure on the E.M.F. of the cell 
4 the second type already described ( loc . cit.) has been deter- 
mined indirectly by application of the equation: E n ~ E^ — ir(v 2 - v^), 
■here and v . 2 represent the volumes of the system before and after 
Vor * xcvui. ii. 70 
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1,he passage of 96,540 coulombs, and ir is the pressure. The f 
®. 2 -», has been determined directly by putting pure zinc Rl ,].a w 
heptahydrate in a pyknometer, iilling up with toluene as indiit e , Ut 
liquid, and finding the change of volume after transformation 
the hexahydrate. Substituting in the above equation, the- v ] 
E, m - #,= 0-00088 volt is obtained, as compared with the experiment'; 
value 0-00108 volt. ' Ual 

Further, the Clausins-Clapeyron equation : 

dl'/dp - 10,3332'(<r - T)/427-2®, 

where (tr - T) is the change of volume in the transition of 
sulphate heptahydrate, and v is the accompanying thermal eft M t . 
be employed to find the effect of change of pressure on the transition 
temperature. Inserting the appropriate values of (a-Tj M( j 
it is found that dpjdT= 0 0032°, whereas the experimental vih 
is 0-0036°. _ ' 9 

Finally, another equation is derived thermodynamically, by means 
of which dpjdT can bo calculated by means of electrical measurements 
It leads to the value of dp,'<J2'=0‘0027°, instead of the experimental 
value given above. (j. ;s 


Thermo-[eleotric] Forces of Solid Solutions of Metals and 
Sehenck’s Law. Auotst L. Bernoulli (Ann. Physik, 1910, lit], 
33, 690 — 706).— Thermo-electric measurements have been made^ for 
various solid solutions of metals in order to test Schenck’s formula 
T = 7f/2s.log(i’.cr' :£>), in which - is the thermo-electric difference of 
potential between the pure metal and a solid solution containinw 
a second metal, k and <r .-ire the thermal and electric conductivities of 
the solvent metal, and k‘ and ■/ the corresponding quantities for the 
solution. 

Solutions of thallium and tin in silver, of mercury in cadmium, and 
of tin, zinc and nickel in copper, wore investigated. For sufficiently 
dilute solutions the observed thermo-electric potential difference agrees 
with that calculated from Schenck’s formula, and this agreement is 
particularly good when the atomic weight of the solute metal is 
considerably greater than that of the solvent metal. As tie 
concentration of the solutions increases, the agreement becomes less 
satisfactory. In the case of the copper zinc alloys, the observed 
potential differences are much larger than those obtained by 
calculation, and this is attributed to the formation of the compound 


Cu.dfn,. 


II. II. 0. 


Electrophoresis of Lamp Black. Albert Reyciiler (lull, 
chiru. Bela., 1910, 24, 345— 354).— Using an apparatus similar « 
that described by Coelm (Abstr., 1909, ii, 841), the al ) l0r s i 
investigated the electrophoresis of lamp black (Kahlbaum^) 
had been subjected to different methods of purification in 0 
obtain a suspension in water. These methods were : (a) ™ , - 
with a mixture of potassium dichromate and concentia e 
acid for eighteen hours, and subsequent washing wi ‘ ^ 

chloric acid and finally with water ; (b) trituration s j;| n u 

sulphuric acid and then washing as in (a); (c) waimmg 
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elution of sodium in ordinary alcohol, and subsequent washing with 
•ilcohol and .water; ( d ) no purification was attempted, but a 
suspension was obtained directly by introducing the lamp black into 
dilute alcohol, which was slightly alkaline. Suspensions could not be 
obtained when it was put directly into water. 

The suspensions obtained were investigated as such, and after the 
addition of enough potassium hydroxide or hydrochloric acid to make 
them from iV/1 10 to JV/1 1,000. All alkaline suspensions showed the 
phenomenon of anaphoresis, and were fairly stable. Suspensions 
which were very feebly acid still showed anaphoresis, but when tho 
.acidity was increased {Nj 110) they were ilocculated so rapidly that 
it was impossible to observe whether they showed cataphoresis 
(compare PerriD, Absfcr., 1905, ii, 138). Details are also given of 
actual stability of the different suspensions and of tho effect of 
liltration. 

The remainder of the paper is occupied with a discussion of tho 
determent action of soap, special reference being made to the theories 
of Spring (this vol., i, 6) and of Chevreul. T. S. P. 

The Nature of the Coloured Films Formed on the Alkali 
Metals by Electric Discharges. Julius Elstjbk and IIans Geitel 
(Piysikal. Zeitsch 1910, 11, 1082 — 1083. Compare this vol., ii, 379). 
—The coloured substauces which are formed on the surface of the 
alkali metals when subjected to the influence of the glow discharge in 
hydrogen at low pressure have been described as colloidal solutions of 
the metals in the corresponding hydrides. It is pointed out that the 
colours of the different substances are identical with those of the 
corresponding modifications of the alkali metals obtained by Fischer 
and Schriiter (this vol., ii, 609) by the disintegrating action of the arc 
discharge on alkali metal electrodes immersed in liquid argon. The 
two series of coloured substances obtained by the two methods are 
considered to be identical. 

The presence of hydrogen is supposed to facilitate tho formation of 
the colloidal metals under the influence of the glow discharge by form- 
ing hydrides which act as solvents for the metals. Since hydrogen 
was in all probability present in the arc discharge experiments of 
Fischer and Schriiter, the formation of the colloidal metals in these 
circumstances may bo in some measure due to the preliminary formation 
of hydrides. 

When potassium is subjected to the glow discharge at the tempera- 
ture of liquid air, the coloured film is not formed to any appreciable 
extent, and this is attributed to the absence of the "hydride, which 
is not formed in consequence of the low vapour pressure of the alkali 
metal at this temperature, H. M. D. 

Specific Heats and Gas Equilibria from Explosion Experi- 
ments. II. Mathias Pier ( Zeitsch . Mektrochem 1910, 16, 897— -903), 

-The manometer previously used (Abstr., 1909, ii, 789) is improved 
hy fixing the mirror directly to the corrugated diaphragm about 
ffi dway between its centre and its periphery. 

% exploding acetylene (a) with excess of air, (b) with excess of 

70—2 
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oxygen, and (c) with excess of carbon dioxide, data are obtained f 
which the ratios of the specific heats of carbon dioxide or of ox ,, ffe r0111 
that of nitrogen are calculated. The molecular heat of oxygen ° t0 
2200°, is the same as that of nitrogen (4-900 + O’OCKHS^ 
formulae of Holborn and of Langen do cot represent the • 
obtained for carbon dioxide ; a new equation is therefore proposed f 
the mean molecular heat of carbon dioxide between 0° and 0 ° r 
constant volume: c =» 6-800 + 3'3 x 10 -3 £- 0-95 x 10~ 6 t 2 q- 01 * iq-^ 
This represents both the author’s results between 1600° and oiiy-! 
and those of Holborn and HenniDg (200 — 1364°) # with 5u g - . J 
accuracy. 1 

The molecular heat of sulphur dioxide is obtained from explosions of 
carbon disulphide with oxygen. It is the same as that of m k 
dioxide up to 2000°. rb0n 

The dissociation of carbon dioxide is calculated from the results of 
explosions of mixtures of carbon monoxide and oxygen on the assum 
tions that carbon monoxide has the same molecular beat as nitrogen 
and that the above expression for carbon dioxide holds up to 3oV 
The results are too high, which is taken to indicate that the specific 
heat of carbon dioxide increases more rapidly above 2000° In 
attempt to measure the equilibrium CO, 2 + H 2 = H 2 0 + CO also failed 
for reasons which are not clearly understood. T. E 


Critical Phenomena of Ethyl Ether. F. B. Young (Phil, 
Mag., 1910, 20, 793—828). — Observations relating to the nature of 
the critical phenomena in ethyl ether are described and discussed in 
reference to Andrews’s theory. 

It has been frequently observed that when a liquid in contact with 
its vapour is heated to the critical temperature, the meniscus dis- 
appears, whilst the density of the liquid is still distinctly greater than 
that of tho vapour, and that this difference of density may persist for 
a considerable time, even when the temperature is raised above the 
critical temperature. Various explanations of this have been offered, 
some of which attempt to reconcile it with Andrews’s theory, whilst 
others regard it as evidence of the incompleteness of this theory. 

The ethyl ether used in the experiments was purified as completely 


as possible, and elaborate precautions were taken to free it from traces 
of air, for observations made with different tubes containing extremely 
small quantities of gaseous impurities indicate that these may visibly 
modify the critical phenomena. The Jena glass tubes containing the 
ether were heated in an aniline vapour-bath, the temperature of which 
could be adjusted very exactly by regulation of the pressure. Sliding 
freely inside each tube was a bell-shaped piece of tubing sealed on to 
a closed tube containing iron filings, which enabled the bell to e 
raised or lowered by means of an electro-magnet. This arraugemen 
was found to give a very*delicate means ot testing the conten s o 


the tubes for traces of gaseous impurities. . j 

The conclusion drawn from the observations is that t e 
phenomena observed with the pure substance can be exp 
accordance with Andrews’s theory, and that the phenomena a ' 
in support of the insufficiency of this theory are to be o ser 
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in tubes which contain traces of impurities. The part played by 
hydrostatic pressure is, in all probability, negligibly small, and the 
differences in density which are observed on tbe disappearance of the 
meniscus are apparently due to slight differences in temperature. 

From a study of the phenomena of opalescence, the author considers 
that the opalescence is not due to the formation of an emulsion, bub 
to variations in the temperatures of the individual molecules, as has 
been supposed by Kiister. 

In an appendix, a vapour thermostat for experiments on critical 
phenomena is described. The vapour-jacket is connected with a 
lar«e flask, which communicates with a closed mercury manometer, 
Thfs is provided with a short arm, in which is a float which makes 
electrical contact with a platinum-tipped needle. When contact is 
made, a relay is actuated, and a current is sent through a coil of fine 
wire contained in the large flask. The heat developed causes the air 
to expand until the consequent rise of pressure breaks the contact. 
By wrapping the coil of wire in cotton wool, the change of pressure is 
made to take place less suddenly, and the mercury in the gauge is 
thus enabled to follow the change of pressure more closely. 

H. M. D. 

Influence of the Surface of a Solid Phase on the Latent 
Heat and on the Melting Point. P. N. Pawloff (J. Russ. Phys. 
Ckem. Soo., 1910, 42, 677 — 680. Compare Abstr., 1909, ii, 19, 295). 
—The formula obtained by the author connecting the melting point 
with the surface energy of a phase is now deduced by another method, 
and a further formula is given showing in what direction the melting 
point of small particles varies as compared with that of large ones. 
Tf small particles have a smaller heat of fusion, then the temperature 
at which they melt is lower than that of the large particles ; if their 
heat of fusion is greater, then the melting point is higher than that of 
the large ones. 

If the free surface energy of a solid phase is less than the free 
surface energy of the liquid phase, then the increase of surface of the 
solid phase is accompanied by a rise in its heat of fusion, and vice versa. 
If the free surface energy of tho solid and liquid phases are equal, 
then the change in the size of the surface exerts no influence on the 
latent heat of fusion (see further, this vol., ii, 1046), Z. K. 

Influence of Degree of Dispersion of Solid Crystalline 
Substances on their Melting Points. P. P. von Weimarn 
{J. Russ. Phys. Ghem. Roc., 1910, 42, 647 — 653). — A short discussion 
of the author’s previous work on this subject. The properties of the 
surface layer of a crystal rcsemblo, although they are not identical 
with, those of the interior of a strongly compressed liquid, whilst the 
superficial layer of a liquid resembles the interior of a strongly com- 
pressed gas j therefore, with an increase in the degree of dispersion, a 
solid, crystalline substance becomes more active chemically, more volatile, 
More soluble, and more readily fusible. The two most important factors 
111 determining the structure and properties of the surface layer of a 
crystal are : (A) the unilateral action of the vectorial molecular forces 
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on the molecules, forming the free surface of the crystal, Ip) ™ 
dynamic (kinetic molecular) processes occurring on the free surface f 
the crystal.. A gives rise to the capillary pressure, which is superadd^ 
to the external pressure on the surface, and increases with the d & 
of dispersion ; consequently, as the degree of dispersion increases ^ 
A tends to diminish the similarity between the surface of the cn'n 
and a liquid, the melting point, in general (except in cases such 
rising with an increase in pressure. B, on the other baud, tends t 
increase the similarity between the surface of a crystal an( j a j* ’ . 
and since a fine disperse system is almost always mor# active th ' 
coarse one, B acts as a more energetic factor than A. In r nddition th* 
melting point is lowered in a system of great dispersion by the 'fact 
that the surface of the crystals dissolves the surrounding medium 
until saturated ; consequently, the melting point and other physic 1 
properties of a disperse system varies with the nature of the medium 
by which ‘it is surrounded, or from which the crystals have hf-en 
separated, and the greater the degree of dispersion the move marked 
is this variation. g ^ 

The Spontaneous Crystallisation and the Melting- and 
Freezing-Point Curves of Mixtures of Two Substances which 
form Mixed Crystals and Possess a Minimum or Eutectic 
Freezing Point. Mixtures of Azobenzene and Benzylamline, 
Florence Isaac (Proc. Roy. Soc., 1910, A, 84, 344— 369),— From 
freezing- and melting-point observations with mixtures of azobeiwroe 
and beDzylaniiine, it has been found that these substances form a 
eutectic mixture which solidities at 26° and contains 19% of azo- 
benzene. Mixed crystals are formed by mixtures containing more 
azobenzene than the eutectic, but not by mixtures which contain less. 
The form of the meltiug-point curve was confirmed by analysis of 
the mixed crystals. 

The temperatures at which different mixtures undergo spontaneous 
crystallisation were also determined by two different methods, and in 
this way the supersolubility curve was obtained. This curve exhibits 
a minimum for liquids which have approximately the corapositiou of 
the eutectic mixture, and, for the most part, it runs nearly parallel to 
the freezing-point curve. The supersolubility curve, on the other 
hand, cuts the melting-point curve at three different points. The 
mixed crystals which separato out on spontaneous crystallisation along 
the supersolubility curve have been determined for various liquid 
mixtures of the two substances. Microscopic examination of serious 
cut from the solid solutions indicates that gradual changes take place in 
these mixed crystals at the ordinary temperature. IT 

Freezing Mixtures. Jacques Puclaux (Com.pl rend., 1910, 151, 
715 — 716). — A description of a simple method for attaining ^ 
temperatures. Two liquids, which produce a fall in temperahne 
on mixing, are allowed to flow through two long glass tubes (diameter, 
1 mm.). The liquids leave the tubes at the rate of 1 to - c 
per second, and then mix. The mixture is caused to flow over 
tubes before leaving the apparatus, thus lowering the 
of the incoming liquids. By this method a temperature o 
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be maintained for long periods, employing 100 c.e. of carbon disulphide 
am l 70c.o. of acetone per hour. In one experiment, a volume of 
20 c.c. was kept at - 43 5° with this mixture in a double-walled 
silvered glass tube, the external temperature being 22°. W. 0. W. ' 

Condition of Substances in Solution in Absolute Sulphuric 
Acid. V. Giuseppe Oddo and E. Scandola (Gazzetta, 1910 40 
ii, 10.1-209. Compare Abstr., 1909, ii, 377, 792, and Hantzsch, ibid.', 
ii, 973 ).— Since in the opinion of the authors the condition of alcohols 
in solution ill absolute sulphuric acid lias now been settled, they have 
proceeded to the study of the ethers and esters. In a polemical 
appendix, the objections raised by' Hantzsch are discussed, further 
inaccuracies in his results are suggested, and finally the authors’ views 
on the whole question under examination are set forth. 

In calculating from the cryoscopie measurements the molecular 
weights of the substances in solution, a correction is introduced for 
the proportion of the dissolved substance which has been acted on 
by the sulphuric acid, the correction being obtained by neutralising 
the remaining sulphuric acid with barium hydroxide and weighing 
the barium sulphate obtained. When this is done, it is found that the 
molecular weights amount to very nearly 50% of the theoretical in the 
casB of all the following ethers: ethyl ether, propyl ether, n-butyl 
ether, isoamyl ether, n-heptyl ether, dimethylpyrone. Hence all these 
ethers yield an acid oxonium sulphate which dissociates. 

In the case of tho osters ethyl acetate and ethyl monochloroacetate, 
it is found that] decomposition (to tho extent of 15 35% and 32-9%, 
respectively) occurs, although Hantzsch has stated otherwise in regard 
to the former substance. Taking this decomposition into account, the 
molecular weights are 55% and 62% respectively of the theoretical 
values, showing that the esters are weaker oxouium bases than the 
ethers, the weakness being greater tho more negative the radicle which 
they contain. The authors consider that when an ester is dissolved in 
absolute sulphuric acid, three changes occur : (1) formation of the acid 
oxonium sulphate, which dissociates into two ions; (2) molecular 
dissociation of part of this salt ; (3) partial decomposition of the ester 
into two acids, namely, the alkyl hydrogen sulphate, and the acid 
corresponding with the contained radicle. Of these, the second tends to 
give values above 50%, the third values below that. Hence the mere 
cryoscopie measurement may indicate 50%. Results according with 
this view were obtained also with fsoamyl formate, isoamyl acetate, 
and isoamyl butyrate. 

Experiments with ethyl nitrate, isoamyl nitrate, and isoamyl 
nitrite show that with increase in the negative character of the 
acid radicle (as compared with those of the ethers and esters already 
mentioned), the acid decomposition of the molecules reaches a maximum, 
and no indication of an oxonium salt can he found, sec. -Butyl nitrate 
fines results indicating that the difference botween primary and 
secondary alcohols already noticed (foe. fit.) exists also in the case of 
I ‘e esters. Methyl sulphate has not the normal molecular weight, as 
si ded by Hantzsch On the contrary, the authors advance reasons 
in supposing that a largo part of it is decomposed to form the 
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acid ester, and that in addition complex molecules, such as lie (H<sn 
also exist in the solution. R Y jj 

Some Molecular Weights in Phosphoryl Chloride 
Cryoscopic Solvent. Paul Walden ( Zeitsch . anorg. (j/ ini ^5 * 
68, 307 — 316). — Phosphoryl chloride has been used as a erv' 
solvent by Oddo (Abstr., 1901, ii, 492,; 1904, ii, 236), who fo Q°P' c 
melting peint to be - 1'782°, and the cryoscopic constant 7016 ■[-' 
author finds the melting point to he + 1 '25", and the ervos ■ 
constant, determined as the mean of experiments with ^ 
compounds, 7C'8, corresponding with a latent heat of f u , 
19 '8 Cal. 11 of 

Simple molecular weights are given by the compounds IC1 {fy 
N 2 Oj, Cl 2 0 ; , and Os0 4 . Phosphoric oxide, chromic acid, and' in/' 
pentoxido arc practically insoluble in phosphoryl chloride. De 

The cryoscopic constant of bromoform is H4. Both solid a- and 
liquid /3-iodine chloride are unimolecular in bromoform. C, H li 

Dicycfohexyl as a Ci-yoscopic Solvent. Luigi Mascabelli arid 

L. Vecvhiotti (Atti It. Accad. I.incei , 1910, [v], 19, ii, 410 414 ; 

For the purpose of comparison with cyclohexane (Abstr., 1909 ii 19 
972) the behaviour of dicycfohexyl, CjHjj’CjH,,, prepared by' the 
reduction of diphenyl by hydrogen in the presence of nickel, has been 
examined. The cryoscopic constant has a mean value of 145 2 , u 18 
solubility of most substances in this solvent in the cold is small. Phenol 
propyl alcohol, and acetic acid are associated, even in dilute solution. 
The general behaviour of ketones and nitre-compounds in dicycloherjl 
closely resembles that of the same substances in eyefohexane. Tetri- 
nitromethaue, however, is normal. 0. H. D, 

Vapour Pressure Curves. Demetrius E. Tsakaloios (Zeitsd. 
phjsikal. Chem., 1910, 75, 743 — 746. Compare this voh, ii, 266).— 
The minimum of vapour pressure in the binary mixture chloroform- 
ethyl ether is probably connected with the formation of a compound 
EtjOICHClj. From the results of surface-tension aDd vapour pressure 
measurements, it appears tlrat liquid oxygen is polymerised, whereas 
according to Walden's boiling-point formula (Abstr., 1909, ii, 122) it 
is unimolecular. G. S. 

Studies in Vapour Pressure. III. A Static Method for 
Determining the Vapour Pressures of Solids and Liquids, 
Alexander Smith and Alan W. C. Menzies (/. Amer. Clrnt. Scr'., 
1910, 32, 1412—1434; Ann. 1‘bjsik, 1910, [iv], 33, 971 — 978. 
Compare this voi., ii, 687, 688). — The sources of error involved in 
vapour pressure measurements are discussed, and a critical resume 
is given of the various methods which have been employed in sue 
determinations. A new form of apparatus, called the static m 
tmiscope, is described, and it is claimed that by means 0 1 15 
apparatus more trustworthy measurements of vapour presumes c>.n 
be made than by the older methods. It consists of a sma U- u j 
one limb of which is connected with a small spherical bu > am 
ofche^with a long vertical tube, which communicates wit a mei 



(SENEEAL AND PHYSICAL CHEMISTRY. 


ii. 1037 


m* and t wiUl ;f° n ^ 0ttIe ', Which in turn “» be put into 

communication wi h (1) the atmosphere, (2) a vacuum reservoir and 
water pump, or (3) a pressure reservoir and compression pump. The 
lower ha of the U-tube is occupied by a confining liquid, and to 
prevent the ascent of this into the spherical bulb containing the 
vaporising liquid or into the long vertical tube, small bulbs are 
blown on the upper end of each limb of the U tube The 
liquid under investigation may be conveniently employed as confining 
liquid. ® 

in the manipulation of the apparatus, the temperature of the 
liquid bath, m which the isotemscope is immersed, is lived and the 
pressure in the iron bottle is then adjusted until the licmid in *l,o 
bulb boils freely. After the removal of all air and diXd gas 
the pressure is cautiously increased until the levels of the confining 
liquid are the same in both I, mbs of the U tube. To ensure that all 
foreign gases have been expelled, the process of boiling and adjusting 
of the pressure is repeated until constant pressure values are recorded 
on the gauge. 

To test the results obtainable with this apparatus, the authors 
have measured the vapour pressure of water between 50’ and 90° the 
isotemscope being immersed in a thermostat, the temperature of which 
was detei mined by means of a resistance thermometer. The data 
obtained are in close agreement with the measurements of Holhorn 
and Henning. u Jf D 

Studies in Vapour Pressure. IV. A Re determination of 
the Vapour Pressures of Mercury from 250" to 435> 

1J10, 32, 1434—1447 ; Ann. Phyxik, 11)10, livl, 33, 979—9881 — 
1,6 I,,easurem “ts were made by means of the static isotenis/one 
(compare preceding abstract). From the vapour pressures, 106-52 mm 

KWWrtr’ l at x 36G ' 9S °- and 2598-67 mm. at .133-96“, a 

lurehoff.Rankme-Dnpre formula has been obtained, which may be 
"ntten: logp = 9-9073436 -3276-626/9-0-6519904 log 0. The ex- 
perimental data, which agree well with the pressures calculated from 
is equation, are compared with the older measurements of Gebhardt 
f,T Say a ? d Youn S> arld witl > thB probable values calculated 
rpl ,- ,y ( Abstr -> 1908, ii, 1039) from the several known series. 

between the authors’ measurements and the values 
15 ram aM50“^ ^ B<> * ‘ DC0DS ' derab l e > t-h 0 difference amounting to 

, 1S g ‘ sbowIn S tbe vapour pressures of mercury for 
fiom'tL f tWee . n °. and 4500 i these pressures are the values obtained 
dvnann„ 01 , mu a § lv , en above - '-I’he temperatures refer to the thermo- 
scale, and the pressures to the normal value of gravity. 

H. M. U. 

“ Va P°nr Pressure. V. A Dynamic Method for 
and a™ S Vapour Pressures, with its Application to Benzene 
5I e ,. z “ornum Chloride. Alexander Smith and Alan W. C 

IblO iill ^Z'J hem - Soc " 1910 ’ 32 ’ 1448—1459 ; Ann. l’hysik 
' 989 994). — The authors describe a modified form o 
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apparatus for the dynamic measurement of vapour pressures (comr» re 
this vol.j ii, 687, 688). The apparatus, which is immersed in a Wp[1 
stirred liquid bath, consists of a small bulb, which communicates 
through a narrow tube with a small reservoir containing a suitable 
confining liquid. The tube is sealed through the upper wall of the 
reservoir, and terminates beneath the surface of the confining li^y 
By means of a long vertical tube, tbe reservoir can be put j Ma 
communication with a pump or compression apparatus. 

This so-called dynamic woteniscope has been employed for the 
measurement of the vapour pressure of benzene between 65° and 120 . 
and that of ammonium chloride between 280° and 333-5°. The results 
are compared with those of previous observers, who have used both 
static and dynamic methods of measurement. In the case of 
ammonium chloride, the authors’ vapour pressure curve lies between 
the curves representing the data of ltamsay and YouDg and those of 
Johnson (Abstr., 1908, ii, 157). II. \i. D, 


The Composition and Vapour Tension of Solutions. Ill, 
The Influence of Temperature on the Composition of 
Solutions. M. S. Vrevsky (/. Russ, i'hys. Cham. Hoc., 1910, 42, 
702—714).— The solutions of ethyl, methyl, and propyl alcohol in 
water have been investigated. Curves are given showing the relation 
between the % molecular composition of the solutions and the") molecular 
composition of the vapour at various temperatures for each pair of 
liquids, and the composition of the constant boiling point solution of 
propyl alcohol and water is deduced graphically. As the temperature 
of the solution of methyl and ethyl alcohol in water rises, the relative 
proportion of water in the vapour increases, whilst in the case of 
propyl alcohol, the proportion of alcohol in the vapour increases under 
similar conditions. These facts are deduced theoretically and shown 
to agree with experiment. K. 


Micro-distilling Apparatus. A. Gawalowskt (Zeitsck md 
Chem.. 1910,49, 744—745). — The apparatus consists of a very small 
flask (or test-tube), the neck of which is shaped like the head of an 
alembic. For very volatile liquids, by means of a cork, a small, 
inverted condenser is attached, tbe tube from which is bent slightly 
so that the liquid which drops from it will fall into the annular spa 
in the alembic head. ' DE 


Measurement of Heats of Combustion with the Calorimetric 
Bomb and Platinum Resistance Thermometer. Tram Him 
(Zeitsch. physihcil. Chsm, 1910, 75, 81-94).-A number of other 
determinations of heats of combustion has been made iy ie 
already described (Abstr., 1908, ii, 105) The heats of 
joules per gram are as follows : phenylacetic acid, 6 , ■ 

glucoside, 18-175; naphthalene, 40314; furo.n, 23-MI, 

13 035; <K alanine, 18-218; Canine, 18-217 ; 
glycine anhydride, 17 441 ; rf-alamne anhydride, -3 1M , « > 

glycine, 24 367; forinyMMcucine, 24 134 ; dig^ylg yt ^ 
triglycylglycine, 16119 ; glycylglycmecarboxylic acid, - > 

uracil, 18-688; and isoserine, 13 709. 
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The Fources of error in the work nf previous observers, and the 
possibility of applying corrections to their data are discussed. 

G, S. 

Solutions. II. Variation of Density of Binary Mixtures 
with Temperature. F. Scuwers (Bull. Soc. chim., 1910 [ivl 7 
f ,37 — 910). — In previous papers (Abstr., 1909, i, 80, ii, 791) it has 
l,een shown that if changes of volume aro expressed iu percentages of 
the initial volume, the volume-temperature curve for a binary liquid 
mixture is sinuous and shows characteristic inflexions. It can be 
superposed on that illustrating the relationship between refractive 
index and temperature for the same mixture (this vol., ii, 913), and is 
similar in form to tho curve expressing tho relationship between heat 
developed and temperature of admixture, for the same mixture. These 
observations cannot be explained by the hydrate theory of solutions 
a, id the following explanation is suggested. Admixture of two liquids 
my cause disintegration of associated molecules, the existence of which 
ms proved by Bamsay and Shields (Trans., 1S93, 63, 1089). Such 
^integration causes, according to van Laar (Abstr., 1900, ii, 189), 
l diminution in volume. In a mixture this may be counterbalanced' 
n part, or overbalanced, 'by an increase in volume due to a new 
15 .socia.tion between different molecules. In raising the temperature 
>f such a system, each complex formed will undergo disintegration in 
ircordance with its own constant of dissociation, and since this 
imstanfc is not a linear function for a single liquid, it is conceivable 
hut such changes occurring in a mixed system may be represented by 
i sinuous curve. ” T A H 

New Theory of Molecular Volumes. Gervaise Le Bas (Chem. 

1910, 102, 226 — 229). —The volumes of a number of atoms or 
groups in straight chain compounds or in the aide chains of ring 
impounds have been calculated as described in previous papers 
compare Abstr., 1.907, ii, 754; 1908, ii. 667). The results are as 
ollows : OH =* 11*1 - 3H; CO*OH = 37*0 = 1 OH; CO., = 33*3 = 9H; 

= 6 IT (except in CO*OH group, where CO - = 25 9 = 7H) ; 
JfO==25-9 = 7H. Oxygen in the hydroxyl group generally, in the 
•henolic ethers, and in aldehydes and ketones = 2 JI ; in the carbonyl 
jroup and in the aliphatic ethers it is equal to 3LL Doubly linked 
■xygen in a ring is also equal to 311. 

Tho volumes of a number of ring compounds containing oxygen are 
•a >ulated, and it is shown that ring structure is accompanied by 
'OiiMderable contraction, wliich varies in magnitude with tho size and 
complexity of the ring. The relative volumes are, however, the same 
n spite of the contraction. G. S. 

Method for Determining the Lower and Upper Limits of 

asticity. The Hardening of Metals. O. -Faust and Gustav 
. ! MA jP [Zeitsch. physikal. Chem., 1910. 75, 108— 126).— The lower 
nmt of elasticity of a metal can be determined by subjecting a piece 

w l ! c ^ wne side is highly polished to pressure or to a pull, and 
| reiving microscopically the point at which the polish just begins 
J ° ' 1 Sa Pi jear . The elasticity can be increased by alternately slowly 
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increasing the pressure beyond the first limit of elasticity, and {h et 
releasing, until finally an upper limit of elasticity, corresponding w j tk 
the limiting pressure which produces flow m the metal, is reached 
The metal has, tharefore, been hardened by slowly increasing ^ 
nressure Some of the data for the lower and upper limits of ela<tti citT 
areasfollows: lead, lower limit 25 kilog./cm, 2 , upper limit 102kil«g,. cll i. 
zinc, drawD, lower limit 75, upper limit 771 ki og./cm. 2 ; copper, drawn; 
lower limit 1200, upper limit 2780 kilog./cm.-. The lower lie,;, 
depends greatly on the previous treatment of the sample. 

The hardening of metals is ascribed, not to formation of a harder 
crystalline form, or to a change to the amorphous condition, but to 
a diminution in the size of the crystallites of which the metal i s 
composed, owing to the formation of systems of sliding surfaces. The 
hardening is, therefore, a preparation for flowing, the latter occurring 
when the systems of sliding surfaces have sufficiently increased 
Detailed evidence in favour of this view of hardening is advanced, 

G.S. 


Viscosity of Isodynamic and Motoisomerides. Fsideum 
B Tiiole ( Zeitsch . •physikal. Chem ., 1910, 74, 683 — 686). — Miihleubeia 
( Dissertation, Ciithen, 1907) has found that the densities and viscosities 
of nitrobenzene and of quinoline altered on keeping, and asciibed 
this result to the existence of these compounds in two isomeric fonts, 
The author has prepared pure specimens of these compounds, and ink 
no difference in the viscosities or densities immediately after distilla- 
tion and after twenty-two hours. For nitrobenzene, Df 1-1987, 
viscosity at 25° = 0-01822+ ; for quinoline, D'f 1-08994, viscosity = 
0-03S7°4 

The 'statement of Schaurn (Abstr., 1898, i, 529) that the density of 
pthvl acetoaoetate alters when kept is confirmed ; the viscosity alters ini 
corresponding manner. The viscosity of the diethyl derivative o tte 
ester, which cannot have an enolic constitution, and of ethyl maloate 
did not alter on keeping. 

Viscosity of Albumin Solutions. Leonor Michaelh (Mu 
Zeitsch 1 9 1 0, 28 , 953 — 354 ).— Polemical against Pauli and If ageer 
(this vol., ii, 830). The author maintains the validity of his meaaite- 
ments of the isoelectric point. 

Influence of Chemical Affinity in Certain »i« 
Phenomena, hio Viosox (Compt. rend., 1910, 151 , 673 6i , - 

,, , • iqia r:«] 7 OR 5 988, Compare this vol., iij ' 

692 ).-ih; phenomena of 


those due to attraction between chemiealiy ine^ubsta^m ^ 

solution or in suspension, and those due t nt 

two substances, one of which is ™olnUe*h 
solution, or between two insoluble substances h Oj sifo „ 
chemical activity. Thus inert ““P 0 " 1 ! , s ’. oas solution, id* 
asbestos, have no attraction for picric acid q adsorbed, 

in the c^se of zinc oxide or aluminium tie 

Quartz adsorbs the alkali hydroxides or carbon 
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chlorides of sodium or magnesium. Brigg’s results (Abstr,, 1906, ii, 
13) are discussed from this point of view, -\y q. W. 

Adsorption of Gases by Charcoal. Alexander Titoff (Zeilsch. 
JufsikitJ. Chem., 1910,74, 641 678. Compare Homfray, this voh, ii, 
771). — ' The adsorption of hydrogen, nitrogen, carbon dioxide, and 
ammonia by cccoanut charcoal has been measured between - 79° and 
+ 151-5° by the usual method. Between -80° and +80° the 
adsorption of hydrogen follows Henry’s law, while the behaviour of the 
other gases at constant temperature is represented by the familiar 
formula a,=ap t l l“, where a, represents the amount of gas adsorbed at 
the pressure pt, and a. and \jn are constants. When both pressure and 
temperature are varied, the results are represented by the formula 
|o g «,=loga»-(*-ylogp)<, where x and y are constants bearing a 
simple relationship to a and \jn. Deviations from these formula; occur 
in the cases of carbon dioxide and ammonia at tho higher pressures, 
under which conditions the gases are probably partly liquefied. 
Ammonia was adsorbed to the greatest extent; at 0° and 10 cm. 
pressure, 1 gram of charcoal adsorbed 71 u.e. of this gas. 

The heats of adsorption, q, of nitrogen, carbon dioxide, and ammonia 
pises were determined by means of an ice calorimeter. The mean 
values of q at O 3 for 1 o.c. of gas are as follows : nitrogen 0 203 cal., 
carbon dioxide O'Sl cal., and ammonia (K186 cal., each about 50 cm. 
pressure, the results for the last two gases being in good agreement 
with those obtained by Chappius (Abstr., 1883, 702). The values of q 
diminish considerably with increasing pressure. The heats of absorption 
have also been calculated from the isothermal adsorption curves by 
means of the formula -}-»A2’*(.exj/log/>)/22-4log n and there is fair 
agreement between the calculated and experimental values. G. S. 

Absorption of Gases by Charcoal. Ida F. Homfray (Zeilsch. 
pli/siW. Chem., 1910, 74, 687—688. Compare this vol., ii, 771). — A 
few slight corrections to the former paper (loo. cit.) and some additional 
references are given. G. S. 


Adsorption of Solutions [by Charcoal |. Gerhard 0. Sciimidt 
[Zeitsch. physical. Chem., 1910, 74, 689 — 737. Compare Abstr., 1895, 
n, 39).— In the great majority of the experiments the adsorption of 
leetic acid from aqueous solution was studied. The rapidity with which 
Bqmlibrium is established depends on the nature of the charcoal ; with 
iome specimens it is practically instantaneous at room temperature. 
At low temperatures, tho equilibrium is reached very slowly ; increase 
if temperature enormously accelerates the adsorption. This is due, at 
j ' m P aI 't, to the more rapid removal of gases adsorbed (chiefly air) 
n the fine pores of the material as the temporature is raised. When 
Squiiibrimn is attained, and the solution then diluted, the new 
■jpuhbrium point is rapidly reached, the rate being the greater 
’ e more the concentration is altered. If, on the other hand, a 
pe concentrated solution is added to a system already in 
Iquiubrium, the new equilibrium point is only slowly attained. 

18 shown by experiments with acetic acid in aqueous solution 
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that on gradually increasing tho concentration a maxin m , n , 
adsorption is reached, a fact which shows that the usual adsomi,' 
formula; cannot be valid within wide limits. A new f 0Cffili | 
lo«[S/($ - x)] - Ax = C(nlv), is derived,,? representing the maximum 0 j 
adsorption, a: the amount adsorbed, a the total amount of the solute 5 
the volume, and A and C are constants depending on the amount 
and nature of the coal. This formula represents the experiments 
results fairly satisfactorily. There are, therefore, three determining 
factors in adsorption : S, tho maximum adsorption, K (proportion^ 
to C), tho activity coefficient of the material, and A, which is .. 
measure of the falling off in the attraction between absorbing surfa,,’ 
and solute as the amount adsorbed increases. 

From experiments with iodine and acetic acid in chloroform solution 
it is shown that the amount of two dissolved substances adsorbed 
from a solution containing both is loss than the sum of the amounts 
adsorbed separately. Further, when charcoal is in equilibrium with 
one solute, and a second is added, it partially displaces the first 
substance from combination. 

Some experiments on the adsorption of acetic acid from solution in 
ethyl acetato are described. G. ii, 


Dissociation of Ferric Sulphate. Max Boue.nsteix and Tatsdi 
Suzuki ( Zeitsch . Jileklrochem., 1910, 16, 912— 916),— The measure- 
ments of Wohler, Pluddemauu, and Wohler (Abstr., 1908, ii, 290) of 
the partial pressure of sulphur trioxide in equilibrium with ferric 
sulphate gave values three or more times larger than those of Keppeler 
aud D’Ans (Abstr., 1908, ii, 289). The authors have therefore repeated 
both sets of experiments, taking ovory precaution to avoid accidental 
errors, and have obtained results which agree very well with tit 
original measurements in both cases. In Wohler’s method the total 
pressure of tho mixture of sulphur di- and tri-oxide and oxygen evolved 
by the heated ferric sulphate is measured, and the partial pressure of 
the trioxide calculated from Bndenstoin and Pohl’s measurements of 
the equilibrium constant. It is shown that the gases really are in 
equilibrium, and that this method of calculation is therefore justified. 
On the other hand, in Keppeler’s method of passing air or iiitrogen 
over the heated ferric sulphate, although the partial pressure of tri- 
oxide found is independent of the velocity of the gas witrnii tliendw 
narrow limits tried, the ratio lietween the oxides of sulphur and t 
oxygen is not in agreement with Bodenstein and Pohl s measmwtnfc 
of the dissociation of sulphur trioxide; there is always too 
trioxide. The deviation diminishes as the temperature rise . 
appears therefore that the low results obtained in Feppele ' L 
meets are due to equilibrium not being established. 1 ® 
sulphate dissociates directly into feme oxide and 

an excess of trioxide would be anticipated instead 0 ' 

the mechanism of the reaction is probably more complicates. ^ £ 


The Theory of Transpiration, Diffusion, and Thermal C0 ( 
duction in Karefled Gases. Maryak BmolD t!u« 

Sci Cracow, 1910,. 7,1, 295 - 3 12).-The paper counts 
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sections. The first and second are concerned with a criticism of 
Knudsen’s recent papers on the dynamics of rarefied gases (Abstr , 
1909, ii, 216 ; Ann. Physik , 1910, 31, 205, 633) from the theoretical 
standpoint. It is stated that the treatment of the problems is in- 
validated by the neglect to take into account the modification of the 
M::x«cll- Boltzmann law of distribution of velocities during thermal 
conductivity and diffusion. An expression is deduced for the in- 
crease of thermal conductivity of gases produced by molecular surface 
currents. An analysis for the condition of low pressure, where the 
mean free path of the molecule is large compared with the dimension 
of the vessel, reads to results somewhat similar to those of Knudsen, 
but, it is claimed, by a simpler and more rigorous method. The last 
section contains a discussion of the experimental results of Soddy 
and Jlerry on the conduction of heat through rarefied gases (this 
vol„ ii, 180). An exact calculation of the theoretical conduction of 
heat gives as the result that their values should be multiplied by the 
factor v /vr/6-= 0‘7236, and by the term 1-/31 + /3, where 0 is a 
coefficient representing the fraction of the total number of molecules 
‘•reflected” from the surface without change of kinetic energy. A 
re-calculation of their results shows that /3 can never be Degfected, 
the interchange of energy between the surface and the molecule 
impinging upon it being the less perfect the lighter the molecule and 
the greater its intramolecular energy. Jj\ S, 

Methods of Investigation of Capillary-chemical Problems. 

T. N. Pawloff ( Zeitsch. Chew. hid. KMoide, 1910, 7, 265—267).— 
from a consideration of surface energy relationships, von Weimarn 
arrived at the conclusion that a substance in a very fine state of sub- 
division should melt at a higher temperature than that found for the 
substance in the form of coarse particles. Since this conclusion is 
contradicted by experiment, some doubt has been thrown on the 
validity of the deductions made on the basis of surface-energy con- 
siderations. The author points out- that the conditions under which 
a melting-point determination is carried out in the ordinary way 
preclude the possibility of observing the effect which is to ba expected 
on the basis of Laplace's theory of capillarity. 

von \\ eimarn’s views relative to the nature of the surface layer of 
crystalline substances are also criticised. The assumption that the 
propei ties of the surface layer approximate to those of the inner 
layers of a highly compressed liquid is tantamount to the view that the 
surface layer is isotropic, whereas the geometric and physical 
characteristics of crystalline substances indicate that the surface layer 
is anisotropic (compare this vol., ii, 1033). H. M. I). 

Osmotic Equilibrium between Two Fluid Phases. L. Gay 
(<roi»/X. read., 1910, 151, 754—756. Compare this vol., ii, 935).— 
16 heruatical considerations advanced in a previous paper lead to 
e proposition that for two fluid phases in osmotic equilibrium with 
a common constituent at infinite dilution, at the same temperature and 
Pleasure, the variations in volume and thermal effects should 1,0 cqua 1 
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whatever the temperature and pressure. Some theoretical cod 
quences of this conclusion are discussed in the present communicate*' 

'V. 0. w““' 

Diffusion [of Dissolved Substances]. Oscarre Scarpa ( V, 
Cimento, 1910, [v], 20, 212 — *225).— Vanzetti (Abstr., 1908, ii % 
88 ,* 1909, ii, 978) has compared the coefficient of diffusion of certs' ' 
electrolytes by allowing them to diffuse towards each other in ° 
capillary tube filled with distilled water, and finding (for examnl* 
with silver nitrate and alkali chlorides) whore a precipitate begins to 
appear. The author has deduced an equation which permits of the 
calculation of the coefficient of diffusion of one of the electrolytes in 
terms of that of the other, of the concentrations of the two electro- 
lytes, and of the position in the tube where the precipitate begins to 
form. 

It is shown that some of the assumptions of Vanzetti, for example 
that the distances traversed by the salts are proportional to the co- 
efficients of diffusion, are untenable. The values of the diffusion 
coefficients obtained by the above method agree neither with the 
theoretical values nor with those determined by the standard methods- 
the method is therefore not adapted to the study of diffusion. 

The suggestion of Vanzetti that certain of his results are due to 
the hydrolysis of sodium chloride and other salts in very dilute solu- 
tion is shown to be untenable. An equation is given which permits 
of the calculation of the hydrolysis of a salt of a strong base and a 
strong acid, and it is shown that the degree of hydrolysis is almost 
independent of the dilution, and therefore the quantity of salt 
hydrolysed diminishes with dilution, whereas Vanzetti has assumed 
that it increases. 0. 8. 

Fundamental Law for a General Theory of Solutions, 
Edward W. Wasiibl*k.v (J. Chim. Phys., 1910, 8, 538 — 568. Compile 
this vol., ii, 391). — The interdependence of the colligative properties 
of solutions (osmotic pressure, b. p , f. p., vapour pressure, etc,) 
follows from the laws of thermodynamics, and has no bearing on the 
question of the actual condition of solvent and solute, An ideal 
solution is one in which neither association nor dissociation of the 
solute nor association of solute with solvent (solvation) occur. In 
dilute solutions the molecular concentration of the solute is unaffected 
by solvation, so that dilute solutions of substances which neither 
associate nor dissociate behave as ideal solutions. The author develops 
the following general equation of state for solutions, which, whilst 
closely related to that advocated by van Laar, is expressed in terofe 
of colligative properties rather than thermodynamic potential- 
dv = ( - KTIV)dlogtf } where v is the osmotic pressure, e 
molecular volume, and N the molecular concentration of tlie so ven^ 

Physical properties in ideal solutions or mixtures are^additive^^ 
vapour tension of any volatile component, such as ti® s0 , ■ 

— n„iV r > where is the tension of the pure component. 116 ru 
known to hold in the case of many mixtures of aD 1 a q 0 ? 0, ^Q 01 ^j i 
substances, such as were examined by Young (Trans., 19 , > 
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Somewhat complex expressions are deduced for freezing point, boiling 
jitji/and the effects of concentration and temperature on chemical 
: nilik ium in ideal solutions. 

^ These laws of ideal solution apply to dilute solutions and to certain 
ji, jiiiil mixtures, but in most concentrated solutions they are set aside 
i lV the unknown factors of association, and dissociation. R. J. C. 

A Simple Method of Measuring the Affinity between the 
Solvent and the Dissolved Substance. P. P. vox Weiuarn 
Puss. Phys. Ohsm. &oc., 1910, 42, 646 — b47). — If a solvent Y 
ontivius iu solution the substances Xy, Jf 3 , . . . Xk, the solutions 
•ciuiT of considerable and equal concentrations, and another solvent Z, 
umpletely miscible with Y, but practically not dissolving X, A r 0 , 
f, t . . . Xk, he added, these substances will be precipitated when 
nificient of Z has been added, and the more affinity the dissolved 
ubstancc hears to Y the more of Z will be nocessary. Thus the 
uaotity of Z necessary to completely precipitate X v X v , . . Xk 
I'oui unit value of Y solution will he a measure of the affinity X v 
IT ... . Xk bears to Y. The method has been applied to the solutions 
i various salts, etc. Z. K. 

Partition Law in Mixed Solvents. II. Walter Herz and 
U.FKKU Kukzeb (Zeitxch. Eieklrochem ., 1910, 16, 869 — 872). — In 
ddition to the cases previously studied (this vol., ii, 399), the partition 
f boric acid between water and mixtures of amyl alcohol and carbon 
isulphide, of iodine*between chloroform and mixtures of water and 
•lyrerol, of bromine between water and mixtures of carbon tetra- 
liioride and carbon disulphide are investigated. The partition 
(»n.?lants for mixtures of two solvents usually differ from the values 
alculated from the constants of the pure constituents in the sense 
hat the solute is less soluble in the mixture. Two more complicated 
uses (the partition of picric acid between water and mixtures of 
iiloroform and toluene, and that of iodine between a solution of 
•anmn iodide and mixtures of carbon disulphide and carbon tetra- 
hloiide) are also examined, and found to follow the same laws which 
old for single solvents. The results in the second case indicate the 
x is t ence of Bal 4 molecules in the aqueous solution. T. E. 

Diminution of Velocity of Crystallisation by Addition of 
i ’oreign Substances. Herbert Freundlich (Zdlsch. physikal. Ghem., 
910. 75, 245 — 256). — On the basis of the experimental data of von 
> ick;\rdt (Abstr., 1903, ii, 66) and of Padoa and Galeati (Abstr., 1904, 

•j 714), it is shown that the diminution in the maximum velocity 
f crystallisation of supercooled liquids due to the addition of foreign 
ubstances is represented by the formula G 0 ~G = kc l l"-, where G 0 is the 
elocity of crystallisation of the fused solvent, G that of the solution, 
the concentration, and k and n are constants; 1 jn usually lies 
'Ctween 0*2 and 0‘7. This can bo accounted for on the assumption 
hut the solvent is adsorbed at the crystal faces, and that the diminu- 
■on in the velocity of crystallisation is proportional to the amount 
dsorbed (compare Marc, Abstr., 1909, ii, 983). G. S. 

VOL xcviii, ii, 71 
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Crystallisation of Agar-agar and Gelatin in Connexion With 
the Mechanism of Gelatinisation. P. P. vox- W'msusv , j 
Pirns. Chem. Hoc., 1910, 42, 653 657)- The author ivj<-(.( S 
generally accepted theory that solutions of gelatin, agar-agar,' albumin 
or other high molecular compounds are disperse system.-, liquid 1' 
liquid, which are termed eumlsoids, and that the gelatinisation „ t qj 
systems is merely a separation of the two liquids into !a\ : || 

solution of such high molecular substances must, on the continiT, 
regarded as true solutions, and their gelatinisation as being iilc-ut’i.ai 
with the process of crystallisation. To obtain einqjsoids and m 
pensoids, a solid substance A is dissolved in a solvent ,1, and another 
solvent B. which is miscible in all proportions with .1, but does nn 
dissolve A, is added. If the solution is concentrated, the addition of 
B will at first cause the formation of an emulsion, which will rapid] T 
separate into two layers, A' soon crystallising from the layer of .1 
taining it. If a large volume of B is added and the mixture stirred 
vigorously, A' may separate at once. If, however, a fairly dilute solu- 
tion of A' in A is taken, then the addition of B will produce a more 
stable emulsion and emulsoid, which will _ only crystallise after ven- 
long standing, and the crystals may be microscopic, ullramicrorco|®, 
or even smaller, whilst if t he solution jjg very dilute, the addition of h 
will at once produce a stable suspension and suspensoid. These cat- 
adorations have boon verified by experiments with manganese sulphate 
lithium chromate, potassium carbonate, hydrogen carbonate, mil 
formate, A being water, II an alcohol. With slight modifications, 
similar experiments with agar-agar and gelatin gave the same results. 
To obtain a partial precipitation of agar-agar and gelatin, the sns- 
pensoid was alternately boiled and cooled, alcohol being added to 
replace that lost by evaporation. The precipitate thus obtained con- 
sisted of very minute, long, crystalline grains rounded at the edges 


Behaviour of Salts of Organic Acids on Melting. Dixm 
VuRi-ASDEK (Her., 19)0,43, 3120—3135). — In previous papers (Abstr, 
1906, i, 317 ; 1907, ii, 70, 337, 441, 412; 1908, i, 641 ; ii, 22, is; 
attention has been directed to the connexion between the chemical 
constitution of substances and their power of forming liquid crjutak, 
and in the present paper this investigation is extended, and it is shown 
that liquid crystals are formed by salts of aliphatic and aromatic acu = 
and by metallic derivatives of phenols, hut not by aliphatic hydro- 
carbons, acids, ester?, alcohols, or ketones. 

The liquid crystals belong to the same system as those cleu-i 
previously (Abstr., 1903, ii, 88). The salts of the optu-a ly ac ^ 
acids are not pleochroic, but certain of them show ft pUy ^ 
the liquid crystal state (compare Abstr., 1908, i, b-11). tb£ 

of liquid crystals is shown to depend on polarity of Aim. « 
molecule, and their stability and capacity for growing » 
of the principal axis is due mainly to intramolecular aej 

difference. j nohnsiuia 

[With 11 . Wilke and M. E. IiuTn.]-i'he sodium -m ^ 
salts of the normal fatty acids from acetic to ceio 
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»u.l it was found that the property of forming liquid crystals begins 
with butyric acid and ends with stearic, cerotie acid forming “ resinous 
crystals” , m t *'° “*> of / tbe salt, and doubtful -resinous 

* tals ' that ° f t . he ,P° t r ass *“ m , Salt - A la, " e ,luml >er of salts with 
Other metals, particularly for the lower acids, were also examined, and 
details of the behaviour of these on melting are given. Tetramethvl- 
aumioDHim stearate forms a liquid crystal phase 3 

Sodium allylacetate is a good material for 'the demonstration of 
liquid crystals, and the sodium salts of undecylenie, elaidic, erucic and 
other unsaturated acids also show this phenomenon. ’ 

[With M-K Huih.]— T he tendency to form liquid crystals is greatly 
influenced by the branching of the chain of carbon atoms at least 
among the sodium salts of fatty acids ; thus isovaleric and isopropyl 
acetic acids yield sodium salts, which form liquid crystals whilst 
i-methylbutyno and di -a methyl propionic acids do not but the 
potassium salts of all four show this phenomenon 
The alkali salts of the di- and tri-basio fatty acids do not give 
itjuitl crystals as a rule. ® 

The alkali salts of the aromatic acids in many cases yield liquid 
■ratals, but no general correlation with constitution can be deduced 
Among substituted benzoic acids the salts of ortho-, meta-, and para- 
ltnvatives show equal facility in giving liquid crystals, but the ortho- 
■oiupounas are usually monotropic, whilst the isomeric meta- and para- 
usances are enantiotropic. t 

Among phenols, only the potassium derivatives of o- and n-nitro- 
ilieQol show the phenomenon. 

In carrying out these investigations, great difficulty is experienced 
n observing the two melting points, and the use of the polarisation 
UR-rosccpe with crossed Nicois is unadvisible, owing to the difficulty 
the temperature. For substances of high melting point 
unnes heating apparatus, as constructed by Fuess, is used, and for 
instances of low melting point, a small melting tube with a stirrer of 
■Military glass tube or a platinum wire. Approximate first and second 
iclling points for a long series of salts of organic acids, thus 
eteriiuned, are given in the original. T. A. H 


w the Movem e°ts of Dissolved Molecules Demanded 
i ., ? Molecular Kinetic Theory, The .Syedberg (Zeitsch. 

Cum, 1910, 74, 738 — 742). — In a previous paper (compare 
" 0 '’ll 1 '.’, , ]t * las been shown that the movements of particlos 
' ™ 01 ‘ : ii solution is such that the mean deviation from the 
■ age number of particles in a definite volume of solution corre- 
ov 1 i* re 1 u ' re< * by the kinetic theory. The same is now 
Hit hn t * le C ? Se ^ 0r dissolved molecules as a result of experi- 
I S W1 1 a s °lution of polonium chloride. A small portion of the 
,, j‘ ( U1 covered with a screen coated with zinc sulphide, and the 
e i>n' r 0 “'Particles produced in a given time numbered by observing 
r th/T .*• ™ screen * n the usual way. When allowance is made 
the J j' W,1 ° n ^ rom mean owing to tbe irregular breaking-down 
a 10ac, ive atoms, it is found that the momentary differences of 

” 71—2 
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concentration in a limited volume of a true solution correspond W i t ]. 
the requirements of the molecular-kinetic thehry. c <, 

[History of the Orientation Theory of Matter.] p p 
Weimarn (Zeitseh. Ghem. Ind. Kolloide, 19 1 0, 7, 256— 265).!. pj 
historical account is given of the views which have been put f 01TM j 
at different times in reference to the nature of the “amorphous'’ 
state. Quotations are given from papers by Fuchs, Frankenheim, and 
Lehmann. H. II, ]j 


Coagulation of Colloids. V. A. Volschis (J. Russ. Rhys. Che,,, 
Soc., 1910, 42, S63 — 876). — The non-agreement between the lumber* 
obtained by various authors for the coagulating power of the same 
and analogous coagulating substances is probably due to the vmioiis 
methods employed for obtaining colloidal solutions, the different 
methods of experiment, and to the varying concentrations of the 
colloid investigated. To characterise the coagulating power of an ion 
by a number, it is necessary to investigate : (1) the connexion 
between the concentration of the coagulating ion and the concentra- 
tion of the colloid precipitated. (2) Whether this relation is identical 
or not for ions of different valencies. (3) Whether this relation 
r, -mains the same for different colloids. The present paper is the 
first of a series to determine these questions. Soluble Prussian-blue, 
Fe 4 [Fe(CN) 0 ] 3 , as obtaiued directly by the interaction of ferric 
chloride and potassium ferrocyanide, and the insoluble blue, 
KFe"'Fe"(CN) 6 , 

in oxalic acid solution were used as colloids, and sodium, potassium 
and ammonium chlorides as coagulating electrolytes. The main 
portion of the latter was added from a burette to the colloid of given 
concentration, and the rest added in very small portions or drop by 
drop, a small portion of the mixture being withdrawn by a ; capillary 
pipette and examined under the microscope after each addition. Trie 
commencement of the coagulation could thus be accurately determined. 
Tables and curves are given showing the number of gram-inols. and 
concentration of electrolyte necessary to coagulate colloid solution of 


varying concentration. 

Tho curve for each electrolyte is of exactly the same character, 
re=emblinv the crystallisation curves in a mixture of two salts. « 
consists in each case of branches, the breaks coming at exactly w 
same points on the absciss® (where are marked the total volume ■ 

colloid -(-electrolyte at coagulation point). 

The ordinates (gram-mols. of electrolyte) corresponding with toe* 


points are in the ratio : 

NaCl : NH.GT : KC1 = 4:2:1 for KFe Fo (Ch 6 
and Nad : N11 4 C1 : KC1 = 1 : i : \ for Fe 4 [Fe(CN)J s . 
and these relations are true whatever the concentration 
Coagulation by means of electrolytes, although in some i *P ’ re | ( 
physical phenomena, may yet exhibit aws chamc tenstm 
chemical processes, and this is particularly the ca. g K. 


dealt with here. 
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Filtration of Colloidal Solutions. A New Filter. A. Schoep 
lUuil- h'oc- chiui. Bdg.< 1910, 24, 351 — 367). — The addition of a 
; .f)tain quantity of glycerol to an ethereal-alcoholic solution of 
cellulose nitrate increases the permeability of the collodion membrane 
U1 ade from such solutions. The membrane, however, is not stable on 
Closure to the air, as it contracts and glycerol is exuded. If castor 
cil is added as well as glycerol, a stable membrane is obtained, which 
does not contract on exposure to the air, and can bo preserved for a 
Iona time between filter paper in order to keep away moisture. It 
fan' be used ar an ultra-filter, which works under the pressure of the 
liquid contained in it, no extra pressure being necessary. To prepare 
jt for use, it is simply soaked in water to dissolve out the glycerol. 
The solutions which gave the best membranes contained four parts of 
cellulose nitrate, 3'5 parts of castor oil, and 2-5, 3, 4, and 5 parts 
respectively of glycerol, the alcohol and el her used to form the 
solution being in the proportion 10 parts of alcohol to 80 parts of 
ether. 

Experiments on the filtration of colloidal soluiions, classified 
according to the size of the particles (compare Bechhold, Abstr., 1908, 
ii, 24, 823), showed that the smaller the particles, the smaller is 
the amount of glycerol which should be used to obtain membranes 
which will retain the particles. 

The membranes so made can only be used for the filtration of 
colloidal solutions containing particles varying in size from those of 
colloidal arsenic sulphide to colloidal Prussian-blue (compare Bed, hold, 
ta. cil.). The author has succeeded in separating colloidal arsenic 
sulphide from Prussian-blue by Situation through the membraDe 
lontairiing 4 parts of glycerol to 4 and 3'5 parts of cellulose nitrate 
iii)] castor oil respectively. T. S. P. 

The Action of Chloroform on Lipoid Suspensions. D- 
Hauuakeasu (Biochem. Zeitsch., 1910, 29, 96— 101).— The appear- 
tnccs are described when cholesterol and other lipoids in colloidal 
solution are shaken with chloroform and other solvents which are not 
uiscible with water. The particles of the lipoid increase in size, and 
Q the case of cholesterol lose their crystalline form, and form a kind 
if precipitate on the surface of the chloroform when this solvent is 
-in ployed in the experiment. The pbenomeuou is ascribed to the 
idsorption of the chloroform on the surface of the lipoid, and is 
1 '-toasted with the phenomena observed when colloidal metals, such 
is gold and silver, are shaken with mercury. Here no adsorption 
uses place, and the difference of action is ascribed to the fact that 
te mercury, in contrast to chloroform, is not soluble in water. 

S. B. S. 

The System Chlorine-Sulphur Dioxide. Animas Smits aid 
LI E tl oo v (Pros. K. Akad. Wtlensch. Amsterdam , 1910. 13, 

1 _311). — The nature of this system has been investigated by 
lcczmg-point measurements. The melting points of chlorine and 
ulphur dioxide are -100-45° and -75'6° respectively. The dat e 

Lined in the dark indicate a eutectic point at - 102-3° the 
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composition corresponding with 1*5 mols. % of sulphur di 
From tho form of the freezing-point curve, the authors conclude^) 
mixed crystals are formed. 111 

Measurements in which the mixtures were subjected to $ utl ]j , 
or the light from a quartz mercury lamp show that sulphury] chlo^ 
is formed very rapidly in these circumstances. A mixture ^ 
tainiog 47*1 mols. % of sulphur dioxide, in which equilibria! tT 
been established in sunlight, was found to exhibit initial solidifi f 1 
at - 80°, which is very much higher than the tomperature con e*™ V'° ' 
with the freeziug-point curve for the system in the dawk, In - 

H. M. d. 

Critical End-Points in Ternary Systems. Asdkkvs ^ 

(Proe, K. Akad. H'etensch. Amsterdam, 1010, 13, 342 352) 

gradual changes which the critical solution phenomena exhibit wh * 
third substance is added to a binary system are discussed. The third 
substance is of such a nature that it does not yield critical end-noin 
with either of the components of the binary system, and is complete!* 
miscible with these components in the liquid state. The binary sy*t m 
to which special reference is made is that of ethyl ethcr-anthraquinone 
which has been previously examined in detail, and the third substance 
is ethyl alcohol. jj }[ p 


Critical Phenomena of the Ternary System Ethyl Ether. 
Anthraquinone, and Naphthalene. Ada Pbins (Pm\ K. Afoi 
Wetenach. Amsterdam, 1910, 13, 353 — 359). — Experiments have been 
made to ascertain the nature of the critical solution phenomena which 
are exhibited when the binary system ethyl ether-anthraquinone is 
converted into a ternary system by the addition of naphthalene, For 
small (juantities of naphthalene the two critical end-points, which are 
‘ch&raci eristic of the binary system, are still observable. As the 
proportion of naphthalene increases, the end-points approximate to one 
another, and the special region bounded by the critical curves dis- 
appears as a result of this approximation when the proportion of 
n iphihalene added amounts to 4*5%. H. 5L 9. 


The Ternary Systems Alkali-Phosphoric Acid-Water. Joh. 
D'Ans and O. Schreiner (Zeitsch, physikcd. Chem., 1910, 75, 95— lbi). 
— The equilibria in these systems have been determined by solubility 
measurements at 25° in the usual way, and the results are given in 
tabular form, and also represented graphically. 

In the system containing sodium salts, the solid phases met with 
the <oiii pounds Xa 3 P0,,121I 2 0, Na 2 HP0 4 ,l2H 2 0, Na 2 HP0 4 .7RA 
NaH./PO^H .O. Trisodium phosphate dodecahydrate has a transition 
temperature at 70 75 ± 0- 1°. The corresponding disodium salt has two 
transition pom's, the first, represented by the equation ^ ^ 


► Na„HPO,7 H,0 + 5lf ,0, at 35 4 ± 0 05° ; the second, Na,H hU^ 
-NajlPO.,211 ,0 + 5H..O, at 4835 + 0 05°. The solubility, in gi 
i hydrous salt “per 100 grams of water, is 4611 at the foriuei. 


anhydrous salt per 1UU gra 
79 ’00 at the latter, transition point. 


_ .<_) 
ii" 

grains 

aid 


The region of the acid 
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;0 ,liusn phosphate described by previous observers was not reached; 
• t ;« liable only in the presence of practically pure phosphoric acid. 

1 [u the system containing potassium salts, only the three anhydrous 
K.jPO,, K 2 fIP0 4 , and KH 2 P0 4 were met with. The investigation 
W iliiiicalt owing to the extremely high solubility of the di- and tri- 
pot :,^iuin salts. The region within which K 2 HP0 4 exists is very 
U row, lying between the ratios K : P0 4 - 6'9 : 445 and K:PO « 
4-8 : •'» or K. :P0 4 = 1 66 : 1 60. The region of the acid monosodium 
iihophaie, hH 2 l > 0 4 |H s P 04 , described in the literature was not reached, 

[n the systera containing ammonium salts, the compounds 
(NH 4 ) s P 0 4 , 311,0, (NH 4 ).>HP0 4 , and NH 4 -H 2 P0 4 , 
were met with as solid phases. The diammooiutn salt exists only 
wjrliiii narrow limits of concentration. 

For all three alkalis, the systems in which the solution and the solid 
phase have the ratio P0 4 . alkali = 1 : 1 represent an absolute minimum 
in the solubility of theso compounds : in other words, the solubility of 
i he monoalkali phosphates is increased by the addition of alkali as 
well as of phosphoric acid. g. 

Stability of the Two Crystalline Modifications of Phenol 
firsTAV Tamjiakn (Zeitsch. pki/sikal. Ghem., 1010, 75, 75— 80).— The 
renditions of stability of the different forms of phenol have been further 
investigated (compare Abstr., 1909, ii, 983) by an improved experimental 

method. 

As a preliminary to the preparation of phenol II (the denser 
modification) in open vessels at atmospheric pressure, curves are 
plotted giving the temperatures and corresponding pressures at which 
the velocity of transformation of phenol 1 1 to phenol I in the presence 
of both phases becom& appreciable. Further, the. conditions under 
which spontaneous transformation of phenol II to phenol I (ordinary 
phenol) takes place are tabulated. At - 39°, the latter change takes 
place at 154 kilog./cm. 2 pressure ; at - 28-2°, 410 kilog. ; at + 3-5 4 ’, 1 025 
icilog., and at 29°, 1625 kilog. At -80°, no appreciable change takes 
place in a considerable time at atmospheric pressure. 

Phenol II was prepared at 15° under a pressure of 3000 kilog./ 
cm.-. The cylinder of nickel steel containing it was then cooled at 
-8<P, and the pressure gradually lowered to 1 kilog. After some 
further manipulations, phenol II was obtained, and freed from its 
vmppings in a mixture of light petroleum and chloroform cooled to 
-80 . in which it sank, whereas a piece of ordinary phenol floated in 
the mixture. The diminution of volume when phenol I changes to 
phenol 11 is 0*06 cm. per gram. G. S. 

[Temperature-coefficient of Chemical Reaction Velocities.] 
Correction. Max Trautz ( Zeitsch . physikal. Che.m 1910, 74, 747). 
--A correction is applied to one of the author’s formula on this 
subject (compare this vol, ii, 24) which simplifies it and renders it 
tuore accessible -to experimental investigation. G. S. 

Slow Combustion of Sulphur. Max Bodexstkin and Walter 
Faiio ( Zeitsch . physikal. Ghem., 1910, 75, 30 — 47). — Ewan (Abstr., 1895, 
n * -^3) found that the rate of oxidation of sulphur is proportional to 
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the square root of the pressure of the oxygen, but the pi Wst|t ; U1( i 
have obtained entirely different results. " rifs 

The sulphur was heated at constant temperature (252") wit], ou 
in a glass tube for definite intervals, the mixture of oj; v „ er ' 
sulphur dioxide transferred to a measuring vessel, and the ,'n.L '! ri5 
of sulphur dioxide in the mixture determined by obseivaiioii 0 r 
pressure before and after absorption of the sulphur dioxide n-ith 
iodine-potassium iodide solution. 1 au 

The rate of reaction is directly proportional to the pressure of p 
oxygen, and is roughly proportional to the surface -rf the su ; r i 
The rate increases in the ratio 1-87:1 for a rise of temperature of vp 
From these observations the conclusion is drawn that the contrcll' 
reaction is a chemical one, which takes place in the adsorption layer ^ 
the surface of the sulphur. The excellent agreement of the veiooi* 
coefficients shows that the sulphur dioxide, which must accumulate ii 
the adsorption layer, has no inihience on the reaction velocity, mi th c 
authors show that this can he reconciled with their view as to tli 8 
mechanism of the reaction. 

At 109°, the temperature at which Ewan worked, the rate of 
oxidation of sulphur is extremely slow, and this observer must (h £re . 
fore have measured some other reaction. His heated sulphur was 
near a soda-lime tube (used for absorbing the sulphur dioxide), audit 
is suggested that the sulphur distilled over to the soda-lime, forming 
polysulphides and thiosulphate, which were very rapidly oxidised bv 
the oxygen. G. S, ' 

Specific Stereochemical Behaviour of Catalysts. Kasiiiih 
Fajano (Zeitseh. physihd. Client., 1910,75, 21^—234. Compare this 
vol., ii, 599). — The point at. issue between the author and Koseuthaler 
(this vol., ii, 232) requites further experimental investigation. 

G. S. 

Dead Spaces. Hapiiael Ed. Lirsf.oanc, ( Zeitsch . angae. Chm, 
1910, 23, 2124— 2125). — -A small glass tube, open at both ends 
and filled with a lO' o jelly containing sodium chloride, is immersed itt 
a solution of silver nitrate. When the diffusion of the silver lritrale 
and the precipitation of silver chlorido is complete, a clear space of 
several mm. is left in the centre of the tube, where no precipitation 
has occurred. It contains silver nitrate but no chloride. This: “dead 
space ” is due to the fact that tho sodium chloride has diffused away 
to the places where precipitation of silver chloride has occurred. Sudi 
a “dead space” is not formed when the substance dissolved in tin- 
jelly is not diffusible, for example, when the jelly contains albumin 

and the tube is immersed in metaphosphoric acid. 

If the jelly contains potassium dichromate instead of sodium ch 01 
a “ dead space " is still formed in the middle of the tube, f 1C " ' ' 
chromate deposit is not continuous, however, as in the casco P 
chloride, but in the form of rings with clear spaces ‘ 

ordinary Liesegang phenomenon). The latter clear spates 
identical with the “ dead space ” in the centre of the tube, i a 
space" is defined as one where no chemical reaction has ta en 
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bin'll silver chromate has been formed in them, and while in super- 
eiturated solution has diffused to the places where precipitation has 
taken place, these results make it doubtful whether the phenomena 
observed by Liebreieh (Abstr., 1891, 1150) are really due to the 

occurrence of “ dead spaces.” 

The importance of these phenomena in connexion with, for example, 
the occurrence in many bones of zones poor in lime is pointed out. 

T. S. P. 

Repeating Figures in the Atomic Weight Values. F. H. 
Ixiitixr. (Che m. News, 1910, 102, 228 -229).- In the International 
Pablos for 1911 there appears to be a tendency for the figure in the 
unit’s place to recur in the second 'place of the decimals, for example, 
>-107-87, Fo = 55’85, but this may be accideutal. G. S, 

A New Valve. Ann. Kumm (Chem. Zcit., 1910, 34, 113(1).— 
i valve for preventing the return of water into vessels while being 
exhausted by the filter-pump is described. A glass rod isu supported 
on the mouth of a vertical glass tube by means of an expansion covered 
with indiarubber. During suction the valve is raised, but if the pump 
is stopped, or if water returns, the rubber covered expansion makes 
a tight joint with the tube. O. H. I). 

Modified Drying Tube. Edwin Dowzaud (Amer. J. Pharm., 
11 ) 10 , 82, 509 — 510). — Hy inserting a stopcock in the lowor part of a 
Peliigot drying tube, the exhausted sulphuric acid may be removed 
uuil replaced with fresh acid by suction at the side tube without 
dismounting connected apparatus. A small test-tube is suspended 
under the stopcock to catch drops of exuding acid. T. A. II. 

Extraction Apparatus. R. P. Noble (J. Amer, Chem. Sot., 
11)10,32, 1533).— A form of apparatus for the extraction of substances 
by means of mixed solvonts is described. It consists of a glass tube, 
the bottom of which is connected with a syphon tube, to the upper end 
of which a side-tube is attached. The substance to be extracted 
in contained in a cartridge, and the solvent is removed by actuating 
the syphon. The apparatus avoids the use of any stopcock. 

II. M. D. 

Lecture and Laboratory Apparatus. James A. Schofield 
(Austral. Assoc. Report, 1909, 167 — 172). — The following forms of appar- 
atus are described. I. Apparatus for showing the composition of nitrous 
and nitric oxides. Instead of the original method devised by Davy for 
beating sodium in the gas, the sodium is contained in a deflagrating 
spool, and iired electrically. The gas is couiincd in one limb of a 
manometer, the electrical connexions passing through a rubber cork 
J t the top of the tube. II. Apparatus for the preparation of ammo- 
tnmn hydroxide solution, concentrated and dilute, from liquid ammonia, 
til. A rapid form of condenser for distilled water. The condenser is 
practically a reversed tubular boiler, nine 1-in. tin tubes 1 ft. long 
miming the condenser. IV. A cheap demonstration balance.,. Fitted 
,u ™ ventre of the beam, and projecting above it, is a light aluminium 
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pointer, about 21 inches long, playing over a cardboard scale 
scale and pointer are turned towards the class, the ordinary St .ji ' 
pointer being towards the lecturer. The aluminium pointer is coui'"*' 
balanced by a binding screw clamped on to the ordinary • , 
V. Nickel crucibles for the Laurence Smith method of 
alkalis in silicates. These crucibles are used for the decomiiositi'" 11 
silicates with calcium earbonato and ammonium chloride, and : 
same results as platinum ones. c 11:5 


Apparatus for Laboratories and Lecture •Bxnerimo 

Johaxnes Thiele (Annalen, 1910, 376, 279 — 285) Chloviiuitions? ' 

brominatious, and also the detection of feehie fluorescence c 
accomplished very successfully in the light of an arc lamp instead If 
in sunlight. Apparatus for the demonstration of the production r' 
water in quantity from its dements and of the combustion of ... 
aro described, and also electrically heated filter funnels, hoiliiw-mii. 
apparatus, etc. 

Many lecture experiments, in which the reagents are heated to hol- 
ing, can be performed in very much shorter lime by plating a little ,,'f 
the not too dilute reagents in an upright cylinder aud aildiiw i mc! 
boiling water. The hydrolysis of ferric almn, the formation at,] 
decomposition of copper hydride, the hydrolysis of carbonates and «• 
sucrose, the decomposition of mercuric nitrate, and the hydrolvsis of 
ferric chloride are thus readily demonstrated. r s. 


Inorganic Chemistry. 


Preparation of Pure Hydrogen Peroxide for Medical 
Purposes. Otto Schmatoli.a (/’harm. Zeit., 1910, 55, 888 — $89i.— 
The method used consists essentially of (1) solution of commercial 
barium peroxide in hydrochloric acid, phosphoric acid being added to 
precipitate metals such ns iron ; (2) precipitation from the solution of 
hydrated barium peroxide by means of sodium hydroxide; and (o) 
preparation of the solution of hydrogen peroxide in the usual war by 
the addition of the hydrated barium peroxide to sulphuric acid. 

T. S. P, 


Formation of Hydrogen Peroxide. K. V. tmmTscnKOFf 
(/. Rim. /%s. Cltem. Hoc., 1910, 42, 900-904). -Papers p.cp'M 
xvith cobalt naphthenate are very sensitive to hydrogen P el ®'^' 
turning from pink to olive-green (compare this vol., ij, - &)■ “ \ ' ^ 
sunlight or by a rise of temperature thoy become still mo |C ' sel1 ‘ 
it being possible to delect one part in 1,000,000 of wata '; „j ves the 
Water containing oxygen when exposed to bright »>m 1 ° i 1 
hydrogen peroxide reaction after the following s ' ' , 

after twelve days; 19-31°, after eight days ; M-ll*. ***>•* 
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If the oxygen is replaced by air, no hydrogen peroxide is formed. In 
similar experiments with radioactive barium chloride, and also the 
nitrates of barium, lead, thorium, uranium, and bismuth, hydrogen 
peroxide was formed only in the presence of radioactive barium salt 
led of lead, nitrate. When, however, the experiment was made in 
the d irk, even radioactive barium produced a negative result ; it is 
therefore considered that it is not the radium emanation which 
induces the reaction 2H a O = H 2 0 2 + H 2 , but that the radium salt acts 

a catalyst. 

Hydrogen peroxide is also formed ou the surface of moist, 
porous substances, such as wood, asbestos, aud so forth. Z. K. 

Formation of Hydrogen Peroxide in the Combustion of 
Detonating Gas. K. V. Charitschkofp and Ambardanoyf (,/. AW 
/%<■ C'lmn. .S'oc., 1910, 42, 904).— Using the cobalt nuphthenate 
papers (compare preceding abstract), hydrogen peroxide was detected 
in the products of combustion of detonating gas, 0 000476 c.c. hydrogen 
peroxide being produced from the combustion of about 2D litres' 5 of 
hydrogen in oxygen. 

'Hydrogen peroxido could not be detected in the combustion of 
benzene or of alcohol. 2, K. 

Colour of Iodine Solutions. Joet, H. Hildebrand (Zeitsch. 
p hfiihtl. Ohm., 1910, 74, 679 — 682). — The author answers some 
adverse criticisms of Waentig (this vol., ii, 117) on his and Glascock’s 
irork on this subject (compare Abstr., 1909, ii, 225). In particular, 
the standard solution (for comparison purposes) was prepared by 
adding to the violet solution of known iodine concentration sufficient 
of the ‘‘active” solvent to be investigated to change the violet 
tolcnir completely to brown, so that Waentig’s objection that the 
rnlliors had assumed the colour of the additive compound to be the 
lame for all the solvents used is not valid. G. 8. 

Solubility of “Insoluble” Sulphur (Syr). Albert Wigand 
[Zatsd. p&yrikal. Chem., 1910, 75, 235 -244. Compare Abstr., 1910, 
i, 228 ). — When amorphous insoluble sulphur, 8 /a, is treated with 
arbon disulphide or carbon tetrachloride, a small proportion of it 
usually not exceeding 3 per cent, with carbon disulphide) goes into 
solution, the proportion depending ou the time of action, the tem- 
Jerat tire, and the nature of the solvent, but being independent of the 
‘mount of solvent. This is ascribed to a partial change of S/a to 
lOlubie sulphur, S A , under the influence of the solvent. Further, a 
‘mail amount of S/a, under ordinary conditions less than 1 in 1000, goes 
1!: ' 1 solution unaltered, probably in the colloidal form. 

author maintains the accuracy of his figure, 118’95, for the 
Belting point of monoclinic sulphur. G. S. 

The Supposed Nitrososulpbonic Acid of Raschig (Sabatier’s 
^itrosodisulphonic Acid) and the Theory of the Lead 
a amber Process. Wilhelsi Manchot (Zeitsck. utu/tte. Chem., 

T 23. 2113 — 2114). — Raschig’s theory of the lead chamber 
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process assumes the intermediate formation of nitroso$u]v,h n ■ 
HO-NOSO.H (compare Abstr., 1908, ii, 30), the solution t ^ 

has a bine colour; i„ 

Tins blue colour is also 


in concentrated sulphuric acid 
acids there is a slight red colour. 

by the action of a mixture of sodium nitrite and mere 
sulphuric acid, but disappears after a time, nitric <, x ;i ° D 
evolved. 


being 

The author finds that the solution of nitric oxide in pure g j 
acid is colourless; if, however, the sulphuric acid contains i mn ^ Unc 
coloration is produced. The red coloration observed by 
some experiments of his (Abstr., 1905, ii, 23, 700), and also a fi'* 1 
bility of nitric oxide in sulphuric acid considerably greater than tW 
observed by the author, are due to the use of impure sulphuric acid 
The “purple acid ” from the Gay Lussac tower is nothing more tlnn ' 
solution of the ferrous or ferric sulphate compound of nitric oxide 

The brown coloration produced by the solution of nitric oxide b 
an aqueous solution of ferrous sulphate is not due to the formation of 

ferrous uitiososulphouate, OX<^q ^>Fe, as assumed by Rasciiig 

since the same colour is produced with ferrous chloride and ferrous 
hydroxide. The com pi unde formed contain one molecule of nitric oxide 
to one atom of iron, and aie probably of the type NOFeCl a (compare 
Abstr., 1907, ii, 93). For sin ilar reasons it is probable that Rascbm's 
copper nitrososulpln nate dots not exist (compare this vo!., ii, 95fp, 

Thus the existence of a nitrososulphonic acid has slill to be. proved. 
The same objections may also be raised to Sabatier’s nitrosodisulphuaic 
acid. T, !>, P. 

Revision of the Atomic Weight of Nitrogen. Exact 
Analysis of Nitrogen Tetroxide. Philippe A. Give and 0. 
Dhougixixe (J. Chim. Plys., 1910, 8, 47.3 — 5 14). —The atomic weight 
of nitrogen has been determined by decomposing weighed quantities of 
nitrogen tetroxide with incandescent iron wire. 

The possibility of obtaining pure nitrogen tetroxide for tlfe purpose 
depends on the following considerations. Nitrogen trioxide is easily 
oxidised st the ordinary temperature to tetroxide. The tetroxide is not 
further attacked ^by oxygen, although it is oxidised by ozone; on the 
contrary, the pentoxide undergoes spontaneous decomposition into 
tetroxide and oxygen. The equilibrium between nitrogen tetroxide ami 
nitric oxide pins oxygen has bien determined, and the result shows 
that the dissociation of tetroxide is negligible under the conditions of 
experiment. The calculations are not affected by the question as to 
whether the formula of the tetroxide is N0 2 or N 2 0 4 . The vapour- 
pressure cuives of nitric oxide, nitrogen tetroxide, and nitrogen 
trioxide (prepared by Baker’s method) were determined in ^ 
apparatus specially designed to protect the surface of the mercui) } 
a buffer of air from corrosion by the tetroxide. The curves, \\ m *>■ 
in accord with those of Ramsay and Young, indicate that a tong ' 
tetroxide should bo easily separated from nitric oxide by lls>1 
the removal of trioxide would be difficult. Accordingly, e 
was prepared by mixing purified and carefully dried nitucoxi 
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• of purified oxygen, and was distilled in a vacuum at least ten 
limps in presence of free oxygen, precautions being taken to free the 
t : n .,l product from dissolved oxygen. The absence of traces of trioxide 
inferred from the colourless nature of the liquid product. 
Throughout the mainpulations, phosphoric oxide was used to exclude 
moisture. 

The decomposition apparatus consisted of an oval bulb placed with 
its major axis horizontal, and provided with a stopcock at the top and 
a tubulure for condensing the gas at the bottom. A spiral of iron 
jvire which traversed the bulb could be heated electrically. It was 
prepared for use by alternate oxidation and reduction m a low pressure 
current of dry hydrogen. 

From one to two grams of dry nitrogen tetroxide of f. p. - 9-6° 
were distilled into the bulb, and solidified in the tubulure by a freezing 
mixture. The bulb, having been evacuated and closed, was allowed to 
warm up, and weighed. Alter passing the current and removing the 
residual nitrogen by the pump, the bulb was weighed again. 

The mean of seven determinations gives 11-010 as the atomic weight 
of nitrogen, or neglecting the two first determinations, the remaining 
live give a mean value 14 009 (0 = 16). Considering tho possible 
sources of error, the atomic weight could not be less than 14-003, and 
probably not less than 14'008. 

The values obtained are in good agreement with those deduced from 
analyses of nitrous oxide by Guyo (14-0107) and analyses of nitric 
aside by Gray (14-0097), but are opposed t o those recently .calculated 
by Richards from analyses of silver nitrate, namely, 13-990 to 14-002. 
Tire authors consider that the various direct measurements of nitrogen- 
axygen ratios are more trustworthy and agree better amongst them- 
selves than the indirect (silver) values, and tiiat it would be reasonable 
to make the atomic weight of silver depend on the directly determined 
value for nitrogen, since this is supported by the physical constants of 
nitrogen. JR. J. C. 


Formation of Nitric Oxide in the High Tension Arc. 
Fhitz IIaber, Adolf Koenig, and E. Platou {Zeilsch. Ekldmlmii., 
1910 , 16, 789 — 796). — The apparatus and method of experiment have 
teen described in previous papers (Abstr., 1908, ii, 34, 940). Two 
-ets of experiments were made. In the first set, the length of arc and 
■he current (0"27 ampere) were kept constant, and the pressure of the 
ur varied. The results show a very decided maximum yield at 
150 ram., the gas leaving the arc containing 8*16% of nitric oxide at 
■Ms pressure. The second set was designed to determine the relation- 
ship between the energy consumed in the arc and the quantity of nitric 
ixide produced. Owing to the distortion of the voltage curve by the 
i charge through the gas, the curves of voltage and current are not in 
he same phase, which introduces some difficulty in the measurement of 
‘ le energy used in the arc. The methods of measurement are described 
^ d-trul. The best yield in twenty-four experiments with air at 
Hi miQ ' P Iessure was 97 grams of nitric acid per kilowatt-hour, with 
11 0! nitric oxide in the gas leaving the arc. I’. E. 



ii. 1058 


ABSTRACTS OF CHEMICAL PAPERS. 


Formation of Nitric Oxide from Air by means of jr 
Frequency. Alternating, Electrical Discharges. Fi iitz u 
and E. Platou ( Zeilsch . Elektrochem., 1910, 16, 70(i - - gQg, 
electrical measurement of the energy consumed in an unsteady * 
produced by an high frequency, alternating current is import] 5 
The authors have, therefore, measured it by immersing the annar 
in which the discharge occurs in a calorimeter consisting of a I) ew 
tube filled with paraffin oil. The platinum resistance thermometer at* 
serves as a stirrer, and the hot gases leave the discharge tube thro i° 
a silver tube filled with silver filings, which is immersed in the oil ! 
serves to cool them. The discharge takes place between platinu'' 
wires placed closed together at their lower extremities and diver 
ing at their upper ends. Good results are only obtained when cm 
siderable quantities ef energy are used in the arc, and wheD it is wc ]s 
spread out in a fan-shape. With a current of about 500 periods per 
second, and air at atmospheric pressure, the yield is as high as 54 » ra , Ui 
of nitric oxide per kilowatt-hour; with about one hundred times hi«hu 
frequency, slightly worse results were obtained (48'7 grams of nitric 
acid per kilowatt-hour), whilst diminishing the pressure to 387 uun 
reduced the yield to about 20 grams. The lower yields are, however 
ascribed to the tendency of the arc to hang to one spot on the platinum 
wires instead of travelling along them, and the authors think tint 
neither pressure nor frequency have any specific influence on the yield 
obtainable. T. E, 


Yield of Nitric Oxide in the Combustion of Air in the 
Cooled, Direct-current Arc. AV iliiei.m Houvech and Amlf 
Koenig ( Zeitsch . Elektrochem., 1910, 16, 803— 810).— An iron, wire, 
2 mm. diameter, surrounded by a quartz tube served as cathode, The 
anodes were water-cooled, copper capillary tubes of from 0'5 to 
bore. The electrodes were usually placed 2 to 5 mm. apart, and tic 
air was drawn off through the capillary tube by means of an air 
pump ; the arc is thus drawn into the cold capillary tube, and the 
greater part of its length, which varies with the rate at which the air 
flows, is within the tube. The cathode was not heated as in Hohvedi’a 
experiments with the same arrangement (this vol., ii, 578), but this 
had no effect on the results. The yields are always better when the 
capillary anode is vertically below the cathode, and the air, therefore, 
drawn downwards, than it is when their positions are reversed. The 
yield increases with the velocity of the air current (the percentage of 
nitric oxide in the gas, of course, decreases) ; with the 0'5 mm 
capillary a yield of 743 grains of nitric acid per kilowatt-hour was 
obtained, using air, with 1'94% of nitric oxide in the gas, the art 
taking 0 29 ampere at 290 volts. The best results were obtained with 
the 2 mm. capillary tube, 84'8 grams of nitric acid per kilowatt hour 
being reached with 2'3% of nitric oxide in the gas, a current of - 
ampere, and 280 volts. Attempts to concentrate more energy into 't 
arc gave worse results ; reversing the poles and using alternatirk 
current also were less successful. 
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Formation of Nitric Oxide from Air in the Arc under 
Pro-Lire, Fritz Haber and Wilhelm IIolwscii. (Zeitscl, Ekktro 
1910, 16, 810— 813).— The are is formed in a vertical IteelZie 
coo ed copper cathode and an iron anode placed respectively 

a- “ l ?p, a “ d U J e ‘ ube - t The is blown in at the bottom 

t: ,t:p i!ti:illy to the walls of the tube. In one arrangement, cold air 
„,e<l, m another it was heated by passing over the outside of the 
s.-I tube before entering it. With the first arrangement 0-55 in 1-5 
nu pera at 700 to 2075 volts were used, and pressures varying ^ , to 
21 atmospheres. The best yield was 76 grams of nitric acid per 
kilowatt-hour with 2 atmos. pressure and 0-36% of nitric oxide The 
mine yield was obtained at 1 1 atmos. with only 0 29"' of nitric oxide 
in the gas. With pre-heated air, using currents of 0f> to 0 6 amnero 
and 1200 to 1460 volts, the yields were better, 82-8 m-arns of nitric 
a, i,l per kilowatt-hour being obtained with 4 atmos. pressure and 
ii 70 , of nitric oxide. At higher pressures, the yields were rather 

knvrr. T . |,p 


Formation of Nitric Oxide during the Combustion of 
Hydrogen. A. Wolokitin (ZeUsch. Weit-whem., 1010, 16 

tu4— M'C). The experiments of Haber and Coates (Abstr * 1 909 ' 
ii, !l!>7) 0,1 the formation of nitric oxide during the combustion of 
c.itbon monoxide m mixtures of oxygen and nitrogen are extended to 
lmbogeii, using the same apparatus and methods of experiment. The 
lYMilts arc very similar; the combustion of hydrogen in air at the 
onimary pressure yields no nitric oxide; when the pressure’ is 
Uicreand to 20 atmospheres or more, about 0’3 mol. of nitric 
(mile is lormed per 100 mols. of water. With a mixture of equal 
VDhimes of oxygen and nitrogen, the yield is small at low pressures 
but increases with the pressure, nearly 3 mols. of nitric oxide per 
111 ! mols. of water being obtained at 15 atmos. pressure. Further 
wuuwe oi the pressure up to 50 atmos. produces lout little farther 
increase in the yield. . A mixture of oxygen and nitrogen with 80% of 
the former behaves in much the same way as the mixture of equal 
volumes. 1 he theoretical calculation of the yield, made in the 
manner adopted by Haber and Coates, indicates a maximum yield 
0 , about 4 mols. of nitric oxide per 100 mols. of water, using a 
nurture of equal volumes of oxygen and nitrogen; the actual yields 
aie less than the theoretical ones, whereas Haber and Coates obtained 
tin; opposite result with carbon monoxide. T. E. 

The Behaviour of Nitrous Gases towards Water and 
Aqueous Alkalis. Fritz Foerster and J. Buun (Zeitsch. angew. 
1"* ’ ^ 1 0,23, 2017 — 2025- Compare Abstr., 1908, ii, 941, 1031). 

ie rate of oxidation of nitric oxide by air under different con- 
‘ 1011 * has been determined by absorbing the product in sodium 
5‘ roxide and determining the ratio of nitrite to nitrate formed. 

11 10 a "fhors' apparatus, the gases issuing from the large oxidation 
. ira , r pass through two vessels containing water, after which the 
' 1,1 ® contains nitric oxide as well as peroxide. The third vessel 
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contains sodium hydroxide. Lengthening the path between the wain 
and alkali increases the completeness of the oxidation, but no improve 
ment is brought about by interposing heated glass spirals. Kxn c . t j. 
ments in which air and nitric oxide pass together into a lu-ated vo-j 
containing broken glass show that the reaction 2ND + 0,-^x ( |' 
proceeds less rapidly as the temperature rises. This result has ^ 
been observed by Rodenstein, and is best explained by the lusum,,;^ 
that a molecular oxide is first formed: N0 + 0 2 — * NOO,, X(>l.U 
jjq 2N0 o (compare Itaschig, Abstr., 1907, ii, 455). 

The experiments also show that alkalis absorb nitrogen trioxide 
more rapidly than nitrogen peroxide. It appears probable that in a 
partly oxidised mixture the equilibrium NO + N0 2 N 2 0 j exists, 
although the quantity of trioxide is small, and that the water absorbs 
the gases in this form (compare Le Blanc, Zeitsch. Eleklrockm., 1905, 
12, 544). When pure liquid nitrogen trioxide is added to sodium 
hydroxide solution at - 22°, it is instantly absorbed, whilst liquid 
nitrogen peroxide only reacts slowly. 0. II. 1). 

The Reduction of Nitrosyl Chloride. Humfurbv 0. Joses an! 
J. K. M athews ( Proc . Camb. Phil. Soc., 1910, 15, 529 — 530). — When 
nitrosyl chloride and ethyl mercaptan react in ethereal solution at 
- S0°, small quantities of hydroxylamine hydrochloride are formed. 
The action of other reducing agents on nitrosyl chloride has therefore 
been studied, but the formation of hydroxylamine hydrochloride hi, 
only been observed when nitrosyl chloride and hydrogen are passed 
over reduced platinum, cooled in a freezing mixture. Even in this 
case the hydroxylamine hydrochloride only forms 5% of the ammonia 
chloride produced. When the contact substance is nickel, toe 
product is ammonium chloride. 

With palladium, the products at the ordinary temperature are 
palladium chloride, nitric oxide, and nitrogen ; at higher temperature 
ammonium chloride is formed. 

Hydrogen sulphide and nitrosyl chloride interact at a low tempera 
tore in ether or light petroleum, the principal reaction being 
NOCI + 3 H.S = N H ,C1 + H 2 0 + 3S. 

* nun 


Presence of a Small Quantity of Carbon Monoxide in the 
Atmosphere of Coal Mines. P. Mahler and -L Denet (« 
reml , 1910, 151, 645—647. Compare this vol., u, 607 ; Boudoiuii 
Abstr , 1909, ii, 234).- Carbon monoxide has been found to occur >» 
the air of well-ventilated coal mines to the extent of about 0 U - o . 
volume ; the maximum amount found was 0‘004%. Iodic a ; f 
was employed to estimate .the carbon monoxide, and 
taken to avoid the influence of traces of dust or unsa ^ 
carbons. 

Silicates with Linked Silicon Atoms. Wilhelm 
1910,43, 2603 — 2604). In his lecture before the of 

Society (this vol., ii, 780), W. Pukall represents the con 

OH-Si'O-OAl(OH) . a double lio* 

“ oeWaupb). 
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between 

kaolin. 


the two atoms of silicon. A similar constitution is given to 

T 1,0 author points out that such . substances should evolve hydrogen 
when treated with hydrofluoric acid, or with hydrofluoric acid followed 

10 alkali (compare Abstr., 1905, ii, 165 ; 1908, ii and Tt 
tbei-eforo the above formula is an impossible one. Moreover the 

linked atoms of silicon would indicate that a .eduction of 
acid had taken p ace in the preparation of the compound 
whereas no reduction couM take place according to the method of 
reparation described by Pukall. Such a linking would be broken by 
llio action of alkali and not be stable, as postulated by Pukall. * 

T. S. P. 

Preparation of Argon. Georges Glace (Co m,,t. rend. , 1910 
151, m 3). —Details are given of a laboratory method for 

preparing argon at the rate of 9-3 litres per hour. The compressed 
oxygen ot commerce, when obtained from liquid air. contains over 3<’/ 
of argon, and is a convenient source of this element. The oxygen is 
absorbed by reduced copper, and the small amount of nitrogen bv 
heatea magnesium. ^ ^ j 

Determination of the Velocity of Sound in Potassium 
Vapour and the Monatomicity of its Molecules. Wiiueim 
U e.nz Phydk, 1910, [ivl, 33. 951- -970).- Measurements of the 
velocity of souud in potassium vapour have boon uiado by Quincko's 
eson.uice method at 850“. The vapour was contained in a stool tube 
aurounded by a wider porcelain tube, which was heated electrically 
The one end of the steel tube was closod by a thin mica plate serving 
n a vibrating resonance diaphragm. In order to obtain satisfactory 
exults with this at the high temperature, it was found necessary to 
trotect the inner surface with a thin layer of silver. The other end 

1 1 tne (u , b f was foi ™ed b 7 a piston which could be moved up and 
(own and by this means the length of the column of vapour could be 
'! l ™ : lhe distances between successive positions in which resonant 
’i nation was obtained were determined, and compared with the 
crresponding lengths for air. The measurements give 1 -77 for the ratio 

the specific heats. From this, the author concludes that the vapour 
potassium consists of monatomic molecule?. H. M. I). 


quihbrmm in the System: Potassium Iodide, Iodine, and 
queous Alcohol. Cham.fs L. Parsons and H. ]'. Corliss (J. Amer. 
nn'bJrT’- 91( >’ 32, 1367 -1378).— The solubility of iodine and potass- 
r> u ein aqueous-alcoholic solutions containing varying amounts 
pc .issiiim iodide and iodine respectively has been measured at 25°. 
sn a cohol-wator mixture containing 60% of alcohol, t wo solubility 
i Cx arc obtained, which intersect at a point corresponding with a 
ion containing 20-0% of potassium iodide and 72 a% of iodine. 

! a .' le s were obtained with a solvent containing i0% of alcohol, 

i 0 lnter section of the two curves corresponding in this case with 
,0 P otass 'um iodide and 70 8% of iodine. The limiting solutions 

T " u Ncvin. ii. . 79 
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indicated are those which are simultaneously saturated with 
iodine and potassium iodide. The solubility data aftord no evidence 
the formation of solid polyiodides, and the absence of the*c has |,^ 
confirmed by analyses of the solid phases in contact with the sntmvate 1 

solutions. . ... . ... 

The question of the existence of polyiodides in solution is disc ll>si=1 ] 
and experiments are described which show that the iodine and potass, 
ium iodide in an aqueous solution of these substances can be p ar (] t 
separated by diffusion. These results are interpreted as indicatin'; 
that polyiodides are not formed to any appreciable extent, Tie 
increased solubility of iodine in an iodide solution as compared witi, 
pure water is attributed to the high solvent power of the dissolved 
solid. M. 1). 


Sodium Telluridea. Giovanni Pellini ami E. Qcercich (,l«i g 
A caul Lines!, 1910, [v], 19, ii, 350—358. Compare Tibbals, Abstr.. 
1909, ii, 728). — With a view to throwing further light on the analoiv 
between tellurium, sulphur, aud selenium, the authors have investigated 
the sodium tellurides by thermal methods. The cooling curves oi 
mixtures of the two elements were observed in an atmosphere oi 
uitroven, a quartz vessel being employed, and the temperatures measured 
by means of a platinum and platinum-rhodium couple. The result; 
obtained are also exhibited in a curve, from which it follows tha: 
under the conditions of the experiment three compounds can esk 
namely, Na,Te, Xa 3 Te„ Ka 3 Te 7 . Only the first melts unchanged. Ii 
is whitish in colour, but rapidly darkens in the air, and is very 
deliquescent. The other two have a grey, metallic aspect. late 
circumstances it was not possible to obtain the compound Me. 
prepared by Tibbals (fee, cit). The formulas of these tellurite difo 
from those of the selenides (compare Mathewson, Abstr., 1907 , 9,64 
and sulphides, except in the case of the typo Na,Te. R, \,5. 


The Equilibrium Diagram of the Silver-Sodium Alloy: 
E. Q«h (Zeitsek. anofy. Chen,, 1910, 68, 301-3° «).-«- 
does not react appreciably with silver below (00 . T e a -rij> m 
prepared in all proportions by fusion in a current of 
separation into two liquid layers does not take place, the r «, 
point curve falls rapidly at first, then slowly, and then rom M i 
°/ Is a, very rapidly. The eutectic point lies not more than 
the freezing point of sodium. Solid solutions of sodiu ^ ^ 
formed up to 13 atomic % Na. 

Photo-Halides. I. Wili.es. 

961 — 973). — Crystalline photo-chlorides of sih ^ so|utioBi s 
by crystallising silver chloride from , d.l indig0 -idue E 

ammonia in presence of sunlight. ihe > it 0 f the light ^ 
colour, the depth of tint depending on the ^.nten y 
the duration of the crystallisation. The darte. J crrsl* 
about 1% of free silver. Exposure under blue .W 
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li-ition ilili not affect the colour of the resulting . , , . , 

: ,o,ii or yellow glass the tint was much lighter "and with’ Z 7* ‘ 
Colourless crystals were formed. During to liX , ™ d S> 7 

JlV ,.l ie colour of the crystals changed to reddish-brown undThev 
xv.nne opaque. Longer exposure to light produced n ’ . *} 

urtallic lustre. These colour changes are caused bysunfrZ T °j‘ 7 th 

c metallic silver. The free silver present in til 7 & 7,‘ reductlon 
he colloidal state. P Dt 10 th » P h oto-chloride is in 

Crystallisation from a solution of colloid,! . «■ 

ddition of a small proportion of formaldehyde to a sat'mated^^f^ 
f silver chloride in ammonia (4A'), slow wxWfi ‘ ated solution 

oliition of silver taking place. In transmitted ljvht tl * ColI ”‘ ial 
rystals were light yellow to reddish-brown in colour whilst hi ’rod ‘I"! 
i«ht they were yellow, chocolate-brown, or green The, 1 5 
amain more than 1 — -2% of free silver In dld not 

banged slowly in colour from yellow to indite 1 1 ” 561 a “ n 'g* 14 , 4 | le y 
1 intermediate shades of red, reddish-violet, ami violet-blue.^ 01 UCtW " 

A. J. W. 

The So-called Emulsion of Silver Iodide Tnnv v 
iuif.r . ./. l'harm., 1910, 82, 507-508).- Whenever ? 
ith potassium iodide dissolved in a solution of egg-albuminZl e* 
•eater part of the prec.p.tated silver iodide is maintained no loi 

r Albumin 53 «*"• ^ - a S „b“ 

a’S 0Da r (°' 1 -°- 5 -) i« water also give good SUS 

hi Lk but neZ ““I- | PrCCif>ilateS at drst fa,i 10 lhe bottom 
e 11a. k, but permanent, almost perfect suspension can then ho 

'-ed by agitation, and the suspension improves on keeping, 

T. A. H. 

S’ini^Zn-z!,®' - Q r c, i 

'Zg n poiD n t d df IVer are ,. 1,,elte ' ! ia a current of nitr^en "‘“he 
aZd AgTe ^Tfi 1 "?'^ 63 the for “ ati ““ of 4 ™ compounds, 
l c a ,d the frond , St bem ” marked by a break in the curve at 
» , aMnd SM "t ™ X 77 at 959 °‘ Tllere ara ‘wo eutectic 
pectivelv n? 7 % Ag ’ and at 872 ° and 80 %Ag 

» but a nolvmo c ? mp “ und A « le undergoes a transformation at 
^ WWch ' S id ““ ^ the 

r tollhiteZ the aDC ' “ etall j?. i a Ppearanco, changing from 

irimu t 0 6 j] ver Increas es. The brittleness diminishes from 

er ' C. H. D. 

PW° r ?o! 0n iqro Br ?f “a 6 by Lima W - A - E - WrLK a (T j ™c. 

°n tetrachloride 19 0 ’, 15 ', 52 ®— 528 )-— Solutions of bromine in 
m product IT • react T 1 * 1 slaked Iime with the formation of a 
be bromine in 8 , W0ak KolutioDS of bromine, the concentration 
; ion, the ratio Z'” 0 ,. 1 '"™" 3 with the concentration of the 
10 being sensibly constant, pointing to the 

72—2 
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formation of an adsorption product. With moro concentrated solut* 
of bromine, the quantity taken up is independent of the concent * r" 
and the ratio Ca(OH) 2 :Br = 4 42 : 1, indicating the formation^ 'f 
compound. With dry slaked lime, the ratio soon becomes const ° 
14*9 : 1, the equilibrium concentration of bromine being thus 1 
lower, a lesult similar to that observed with bleaching ponder "r! 
colour of the product increases until the constant concent-rat* 
reached. (j. H.'l” 

Anhydrous Sulphates G. Calcagni and G Manclnj tur 
Aocad. IAncei, 1910, [v], 19, ii, 422— 427).— The double sulphilt - ' 
calcium and the alkali metals have been studied by li'Ans 1 

1909, ii, 401). The freezing-point curve of mixtures of calc-i ' 
sulphate and sodium sulphate lias now been determined. Pure ca : c; ' 
sulphate decomjroses so readily at 1000° that its freezing point cauni 
be determined, hut extrapolation of the curve gives 1375 : j ^-,1 . 
sulphate melts at 887° and undergoes a polymorphic change at " 34 : 
this transformation is not observed in mixtures contafniuv ' m 
than 7% of calcium sulphate. The curve has a single, maximum . 
949°, corresponding with the compound 3Na s SO t ,CaSO ( , an analog 
of vanthoffite, 3Na s S0 4 ,MgS0,. The eutectic point is at 017 s and jp 
Na 2 S0 4 , corresponding with the composition of the mineral gluberib 
It is possible that other double salts may exist at lower temperntme- 
especially glauberite and the pentaealcium sulphate. 

Between 73% and 82'6%of sodium sulphate, two liquid layers sr 
formed, C, H, h. 

[Calcium Silicidea.] Adalbert Kolb ( Zeitsch . an org. CSm. 

1910, 68, 297 — 300). — A reply to Honigschmid (this vnh, ii, 503 

maintaining the accuracy of the author’s formulte for the calriua 
silicides (this voh, ii, 35). C. H, D, 

The Temporary Hardness of Water. Hermann Soll (Ltitvl 
angew. Ckem., 1910, 23, 2025 — 2029. Compare Abslr., 1908, ii,435' 
— The solubility oi calcium carbonate in water free from earlier 
dioxide is lessoned by (ho presence of magnesium carbonate. Expert 
ments are described to determine the influence of magnesium salts and 
of organic substances on the temporary hardness, but without dehnitf 
result. C.H.R 

Preparation of Crystalline Strontium. Astoine Goxtz am 

Galliot (Conipl. rend., 1910, 151, 813). — A mixture of an- 
hydrous strontium oxide with the calculated amount of aimin' 18 
is heated for four hours at 1000° in a steel tube (10 cm. long 
diam.), which is placed in an evacuated porcelain tube. On coo tv 
the inner tube is found to be coated with silver-while 
strontium containing 99'4% of the metal. The product has - ' 
and the yield is 75% of the theoretical. 

Solubility of Strontium Nitrate and Strontium 
in the Preaence of Each Other. Charles L. 

Perkins (/. Amor. C'hem. hoc., 1910,32, 1387 — 1389).— 


Hydros^ 

sMdd. 1 - 

he soluhilin 
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data obtained at 25° can be represented by means of two curves 
intersecting at a point which gives the composition of the solution 
saturated • with respect to both substances. This solution contains 
1-76 parts of strontium oxide and S1'06 parts of strontium nitrate per 

100 parts of water. The curves are quite similar to those obtained in 

the case of barium nitrate and barium hydroxide (compare following 
abstract), and show that no basic nitrates of strontium are capable of 
existence at 25°. jj jp j) 

Solubility cf Barium Nitrate and Barium Hydroxide in the 
Presence of Each Other. Charles L. Parsons and H. P. Corson 
[J. Amur. Client. Sac., 1910, 32, 138.5 — 1387). — These measurements 
(fere made to ascertain whether a basic barium salt analogous to the 
calcium salt, CuO,Oa(iN 0, ),,.>) H 2 0, is capable of being obtained. 

The graphical representation of the solubility data for 25° gives two 
curves meeting at a point corresponding with a solution which con- 
tains 5-02 parts of barium oxide and 1148 parts of barium nitrate in 
100 parts ot water. Xbis solution is saturated with respect to both 
J,:i(OH) 2 ,8H 2 0 and IvaiON 0,),,. Che saturated solutions of the two 
substances separately contain respectively 4-20 parts of barium oxide 
mid 10-30 parts of barium nitrate per 100 parts of water. The solu- 
bility of each substance is increased in presence of the other. The 
data show that basic nitrates of barium are not formed at 25°. 

H. JI. D. 


The Action of Solutions of Borax on Zinc Salts. Friedrich 
Borchers (Zeitsch. anorg. Cltem., 1910, 68, 269— 291).— The compa- 
ction of the precipitate obtained from borax and zinc salts is very 
triable. . The possible equilibria have now been studied iu detail, 
'he reaction may be expressed thus • 

. [B 4 0 7 "l[H 2 q]»[Zu"] = i[H,B0 3 ]=[Zn(B0 2 ) 2 ]. 

lie borax is employed in most ol the experiments as a saturated 
olution, but also occasionally in the solid form or as a supersaturated 
olution. For the analysis, a part of the filtrate is precipitated with 
c)‘];um carbonate to remove zinc, neutralised with standard hydro- 
iiloric acid with methyl-orange as indicator, and after boiling to 
emovo carbon dioxide, glycerol is added, and the solution is titrated 
■ith potassium hydroxide, using phenolphthalein as indicator. 

boric acid does not react with zinc oxide or hydroxide to form 
0 11 ?* ac borate, although some zinc goes into solution, but Doric acid 
Du zinc carbonate react readily. 

-The largest yield of zinc borate is obtained by adding a concentrated 
o utmn of a zinc salt to a slight excess of saturated borax solution. 

lu.ixiamm proportion of borax thus precipitated as zinc borat e is 
^ w o- using solid zinc sulphate. Higher results are obtainable from 
upei saturated borax solution or solid borax. An excess of zinc salt 
—s the yield, complex zinc salts being formed. Indifferent 
■' “ ave a similar effect, a large excess of magnesium chloride, for 
stance, preventing precipitation completely. 

the hydrolysis of the borax is checked by the addition of boric 
C1 > the whole of the borax, and even a part of the added boric acid 
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may be precipitated by means of a zinc salt. Borax does not p,^ 
any precipitate with sodium zincoxide, but by addition of only ; 
quantities of sodium hydroxide the precipitation is rendered msr ‘ 
complete. If the zinc borate is removed by filtration, andan excess of 
sodium hydroxide, followed by zinc sulphate, is added to the filtrai e 
a further precipitate is obtained, and this process may he repealed 
until 94 % of the borax has been converted into zinc salt. Sodium 
carbonate has less 'effect than sodium hydrox.de, and the addition of 
sodium chloride or sulphate then modifies the reaction 

Manganous salts behave similarly to zinc salts. C. 11. ]) 

Hydrates of Cadmium Nitrate. Alexis M. Vasilikff (J, 1;,,,, 
Phys. Clem. Son., 1910, 42, 562— 567).— Cadmium nitrate, which 
crvstallises from aqueous solution with 4H a O, can bo obtained, like the 
corresponding silver salt, in the anhydrous state by the evaporation of 
the hydrate. Contrary to Funk’s statement (Abstr., 1899, ii, 209), no 
salt with 2H.,0 or 611,0 could be obtained. At low temperature?, 
however, a salt with SILO was produced. The anhydrous salt melts 
at about 350°, and dissolves in water with development of much heat. 
The solubility cuive of the anhydrous salt, Cd(NO s ) a , in the hydrate. 
CdiNO ). ,411,0 (investigated in the solid condition in Fkwibky's 
apparatus: Alistr., 1909, ii, 8 S 6 ), has a break beyond the ru. p, of the 
hydrate, 59'5°, descending to-U'5-, which is the eutectic point of the 
mixture, and corresponds with the composition Od(NO 3 )„,2'65H,0 ; 
the curve then rises continuously to the m. p. of the anhydrous salt, 
about 350°. Zl 


The Binary and Ternary Alloys of Cadmium, Bismuth, 
and Lead. William E. Barlow (J. Amcr. Cktm. Sue., 1910, 32, 
1390— 1412).— From observations of the rate of cooling of the molten 
alloys the author has determined the freezing-point curves for tie 
pairs of metals: lead cadmium and lead-bismuth. By combination of 
these results with the data obtained in experiments on alloys contain- 
ing the three metals, the solidification diagram for the ternary system 

ha i ead'and'eadmium give rise to two curves intersecting in a ente 
point, which corresponds with 8 * 6 % of lead and a 
•247 3°. On the cadmium side, the form of the CU1 P y 
slight solubility of lead in solid cadmium and . o» i the Wj 
cadmium appears to dissolve in the solid le 

^Leld and bismuth yield a similar diagram, th * 
beinv 124-3—124-6°, and the composition corresponding " t 
of bismuth. On the bismuth side the data indicate that bun 
dissolv s in solid lead to the extent of about 'Jp been made with 
From the very numerous observations which ^ has ban 

alloys containing the three metals, a triang f define d Jt 

constructed. The ternary freezmg pomt i-'g iieDt 

91-4 9 1 - 5 ° and ihe composition of the ternary 

40-2% lead, 51 ’65% bismuth, and S'15% cadmium. 
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Equilibria in the Precipitation of Lead Hydroxide. Walter 
;1kkz (Zeitsch. anorg. Chtm., 1910,68, 421— 424).— When lead oxide 
s shaken with an alkali halide and water, the whole mass becomes 
and it is therefore necessary to approach the equilibrium from 
ho other side. The formation of basic salts may be left out of con- 
sideration. The constant [PbCl 2 ][KOH] 2 /[KCl] 2 is found to he 
) 00073, and for the corresponding reactions with ammonia and 
jK-tbvlamine, 0-00082 and 0-00066 respectively. The solubility of lead 
ivdroxide is calculated to be 0*93 x 10~ 4 . c. H. D, 

Basic Lead Carbonates. Leopold Falk (Chm. Zeit ., 1910. 34, 
137 — 938 ).— When lead carbonate is shaken with a solution of basic 
ead acetate, three parts of carbonate withdraw two parts of oxide from 
•elution, as shown by titration, but the washed precipitate always 
contains too much carbonate for the formula. If boiled with the basic 
ead acetate solutiockthe ordinary basic carbonate, 2PbC0 3 ,Pb(0H) i> , is 
obtained. 

Crystalline and amorphous lead carbonates differ in their chemical 
behaviour. Thus, whilst the crystalline compound reacts readily with 
lend oxide in presence of lead acetate, the amorphous modification 

only reacts very slowly. The formula CCX^Q^Pb and 



arc proposed for the two modifications, and a similar polymerisation is 
assumed in the case of white lead. Structural formula* for the basic 
carbonates are proposed. 

Hydrogen sulphide only reacts very slowly with crystalline white 
lead, but rapidly with the amorphous variety. C. II. D. 

Solubility of Lead Sulphate and Lead Chromate, and of 
Mixtures and Oil Colours Containing the two Salts in Dilute 
Hydrochloric Acid. The Equilibrium between Chromate and 
Dichromate in Solution. Karl Bkck and Ptt. StegmOllkr (Arb. 
A\ (ksundk.-Amtf 1910, 34, 446 — 483). — Measurements have been 
made of the solubility of lead sulphate and lead chromate in 0'1 A"- to 
0 ’BA-hydrochloric acid at 18°, 25°, and 37°. The data for lead sulphate 
show that, at constant temperature, the solubility is approximately 
proportional to the concentration of the hydrogen ion^. In the case 
of lead chromate, the solubility in the more dilute solutions is nearly 
proportional to the hydrogen ion concentration, but in the more con- 
centrated solutions it is more nearly proportional to the square of the 
concentration of these ions. The increase in solubility with rise of 
temperature is linear for both salts, the increase per 1° being 2T% 
for the sulphate, and 3*5- -4% for the chromate. 

ihe equilibria in the solutions have been examined theoretically, and 
it is shown that the observed differences in the dependence of the 
solubility of the two salts on the concentration of the acid is due to the 
formation of dichromate ions in accordance with the equation : 

2HCr0 4 ' - Cr 2 0 7 " + 1I. 2 0. 

in acid solutions less concentrated than 0’3A r , the effect of this change 
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is not very marked, but in the stronger solutions it results in , 
considerable increase in the amount of lead chromate dissolved w, 
mol. of acid present. In connexion with the analysis 0 f 1 1 „, 
equilibrium in solution, measurements were made of the solubility 
of lead sulphate in 0'1 to (HuV-solutions of sodium chloride a „i 
nitric acid, and of lead chromate in 01 to 0'6A-nitr- - 
From 


Data are also recorded showing the quantities of lead dissolved by 
0‘1 to O'diV-hydrochlorie acid solutions in presence of both sulphate 
and chromate, and these aro supplemented by observations showing the 
rate at which oil colours containing these two substances are attacked 
by dilute hydrochloric acid solutions. If, II, D. 

The Ternary System Copper-Antim^^iii ninth. Sicou 


19. 


Parravano and K. Viviani corrosion, the f 

ii 343—449. Compare tins vol., n, Job). — In un* __ yivea 
the results obtained in the examination of the ternary system 
Cu Sb-Cu-Bi, the second of the two systems into which the system 
Cu-Sb Bi resolves itself. The diagram constructed from them differs 
from that which was deduced on general grounds, because both capper 
and bismuth and Cu 3 Sb and bismuth form eutectics which practically 
coincide with bismuth. Photomicrographs of some typical alloys ate 
given In conclusion, the space of miscibility in the liquid state is 
discussed, the limits of the space in the two systems being obtaiwd 
by analysis of the two layers in equilibrium at about G7CH, which is 
verv near the initial temperature of solidification of alloys in that 
region. Uniting the two systems Cu s Sb-Cu-Bi and Cu s Sb Sb-Bi ui 
one diagram, it then becomes possible to exhibit on it the closed curve 
representing the boundary of the space of miscibility. AlUllow 
within the curve separate into two layers, whilst those outsidyHiv 
miscible in all proportions. 

Action of Chlorine in Carbon Tetrachloride Solution and of 
cjSTwMMM. on Metallic Mto J-gJ— 
and Arthur Mcrmiy, jun. (-W. them . J ., mu, , J o( 
This investigation was undertaken originally 
ascertaining the relation between the position of meals m tte 
periodic system and the behaviour of their unsaturated oxi .» 

chlorine. _ , a 1 f)°' solution of <ky 

The following experiments were made with a .1 „ ^ 

chlorine in carbon tetrachloride. With feiron. . , , ^ _ 18 a lv ; til 

occurs, even when the chlorine sol, ition ^ ” a 
formation of ferric oxide and chloride . 6 lie a i ct readily 

.Manganous oxide reacts less violently; ^ 

at the ordinary temperature, bub the mixture ma-t 

considerable time ; in the case of cobaltous > th reae tion. 

b. heated at 100’ in a sealed tube m oiuler to : 3 .tf0 + 

These reactions may be represented by the £ leut i y with the solatiot 

Cl. = M.O +- .MCI,. Stannous oxide reacts vio ) 
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•j], formation of stannic chloride and a light brown oxide, probably 
identical with the oxide, SnO,20SnO.,, obtained by Schiff (Amialen, 
jj;,’] 120, 52) by treating stannic acid with a solution of stannous 
■hloride. Cuprous oxide requires to be heated at 250° with the 
solution in order to effect a reaction ; cupric oxychloride, Cu.,OCl.„ is 
t l in - obtained as a dark brown, amorphous powder. Antimony 
ti-iJxide reacts with tho chlorine solution at 100° in a sealed tube in 
:icc'orilance with the equation : Sb 2 0 3 + 3CC1, + 2G1.,= 2SbCI 5 + 3COC1.,. 
Ju the case of silver oxido, the following reaction takes place at the 
ordinary temperature: Ag,0 + Cl, + CCl ( = 2Ag01 + C001., + GU. The 
chlorine evidently behaves as a catalyst, since when the oxide is 
heated with carbon tetrachloride in the absence of free chlorine, 
carbonyl chloride is not produced until a temperature of about 250° is 
reached. Lead oxide reacts with the solution at 100° in accordance 
with the equation: 2PbO + CI 2 = PbO a +PbCl 2 . Mercuric oxide, 
although reacting readily with chlorine gas, even at 0°, is not affected 
by a > A f presence^ in ftalbon tetrachloride unless the mixture is 
lieate!, . ” - tube ; the products tints obtained consist of 

mercuric chloride and some basic chlorides. 

When molybdenum dioxide is heated with carbon tetrachloride in a 
sealed tube at 250°, it is converted into the tetrachloride. Molyb- 
denum trioxide reacts with carbon tetrachloride at 280 J with 
formation of the pentachloride. When the trioxide is heated with a 
solution of chlorine in carbon tetrachloride at 200 J , the product 
consists of a yellowish-green oxychloride mixed with unchanged 
trioxide ; at 225°, a mixture of yellow and green compounds is 
obtained, probably consisting of the dioxy-clichloride and the oxytetra- 
chloride; at 240°, the pentachloride is produced. The pentachloride is 
also obtained when the oxide, Mo 3 0 8 , is heated with carbon tetra- 
chloride at 240°. When tungsten trioxide is heated with the chlorine 
solution, the oxychloride, WOCl 4 is formed at 240 u , and the bexa- 
cliloride at 280 u ; in the absence of free chlorine, reaction does not 
occur at 240°, but at 280° the hexachloride is produced. Uranium 
dioxide, if heated with carbon tetrachloride at 250°, yields the tetra- 


temperaturc, give the pentachloride. 


E. (E 


Diffusion Phenomena of the Alums. Charles L. Parsons and 
W. W. Evans ( J \ Amev. Cfiem. Soc., 1910, 32, 1378—1383). — Solu- 
tions of alum, when allowed to undergo diffusion into distilled water 
through a parchment or agar-agar diaphragm, are more oi less com- 
pletely separated into the component simple sulphates. Similar results 
were obtained at 25° and at 0°. The separation is more complete in 
the case of the chrome alums than in that of the aluminium alums. 
The authors draw the conclusion that the dissolved alums are more or 
less completely resolved into the simple sulphates. H. M. i). 

Composition of Some Greek Vases. William Foster (J. Amer. 
Ckt,L Soc., 1910, 32, 1259 — 1264). — A study has been made of the 
nature and composition of the black glaze of vases of the blaek- 
hgured and red-figured Attic styles and the red glaze of the Mycenaean 
stylo. 
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The black colour of the glaze of fragments of some Greek i ;lse3 
found not to be due to manganese, as has been suggested, hut to f w 
presence of ferrous iron, probably existing as silica e. 

V The red colour of the glaze of a fragment of a Mycemean rase « ai 
found to be due to the presence of ferric iron 

A fragment of a vase of the Mycemean style has been 
the results are compared with those recorded for Attic and Campon 
oottery. The Mycemean pottery contains considerably less silica and 
much more lime than the other varieties, and yields a large qmntitr 
of carbon dioxide. The percentage of aluminium is abojit the same •' 
each case but the Campanian ware contains about twice as muck 
ferric iron as the Mycemean and Attic. The amount of magnesium j, 
about the same in the Mycenaean and Attic varieties, but mninch 
less in the Campanian. 7- G, 

The Structure of Caat Iron in the Graphitic Condition. 
Otto K«e (.1 UtaUnr^ 1910, 7, s is 

transformed into the “ graphitic condition by t.o-ion, , Ure . .ferrite 
is removed from the pearlite, whilst cementite and iron phosphide 
remain unaltered. The graphite retains its position in the miss, but 
is mrtlv converted into a white or grey substance, graplutifc, the 
composition of which is unknown. White cast iron dots not undergo 
such a change, the constituents being resistant to corrosion. Wrought 
iron although containing pearlite in small quantities, does not corrode 
in this way “the presence of graphite being necessary to produce the 
requisite electrolytic couples. H ' D ' 

Case-Hardening. Sydney A. Grayson (J. Iron tteei /nit, 1910, 
a, oo7 T0°1 —The case-hardening of steel by means ot tui.i bonaceous 
m Yt'ur s' akis place best ah 950-1000“. At 900-950' diSudou 

beinu very slow, a highly supersaturated external layer w preM. 
Sulphur diffuses in a similar manner to carbon at rt. *m 
temperature. 

The Crystallography of the Iron-Carbon System. Adoipb 
Krol! " /«*, !»»«. 81. 30f--385).-Wheu sthd e 

points. The micro, cope - carbide entering into 

ordinary cementite is hexagonal, l .at tl at the ^ * 

solution in y-uon is regular A . o[ folid 

proposed, in which a gap exists between ‘*° the Mm 
one of carbide in -/-mm and one of y formed a 

solution being identical with tr " alloys, 1-ed 

tempering. A theory of the constitu io fol . the mctatibe 

on the crystallographic development , P P b ; that 0 f ferrite and 

systems, the only stable chemical equilibrium be „ c 0 ft 

graphite. C b(D 

The Influence of Sulphur ^ ori^ *^ e g _■ The clistribn- 


me iuuu^uv D t 

Tiikouor Liesching (Metallurgy U.», 
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lion of iron sulphide in alloys of ii-On and carhon has been studied 
microscopically. The ferrous sulphide appears in low-carbon alloys 
i„ the form of thin films surrounding the crystals of ferrite. When 
<lm sulphur exceeds 2% in an alloy high in carhon, two liquid layers 
are formed, of which the lighter sulphide layer does not contain 
carbon. C. H. D. 

The Influence of Silicon on the Maximum Solubility of 
Iron Carbide in y-Iron. Ch. Sobols (.1 letallurgie, 11)10, 7. 
fill— 646). — The solubility of iron caroide in y-irou is known to be 
diminished by the addition of silicon. Thermal and microscopical 
investigations of alloys prepared from iron and ferro silicon show that 
the maximum solubility, which is at 2'2% 0 in the absence of silicon, 
is lowered to 1-9% by 134% Si, to 1'5% by 1 -S% Si, and to 1-2% by 3-6% 
Si. The eutectic point remains constant at 1 120°. The peariite trans- 
formation point is slowly raised by the addition of silicon, but becomes 
imperceptible above- 1'2%C if the alloy contains 5-0% Si, or above 
1 o'o C in the presence of 4-5% Si. 0. H. D. 

Iron, Manganese, and Carbon. John O. Arnold and Arthur 
A. Read ( J . Iron Steel Inst., 1910, 81, 169—181). — The carbides 
isolated from alloys of iron, manganese, and carbon by electrolysis 
show an increase in the ratio of manganese to iron as the proportion 
of manganese in the alloy is increased, becoming constant in steels 
containing from 4 98 to I $'38% Jin, afterwards increasing still further, 
The results do not decide whether double carbides or a mixture of the 
two carbides are present. Tested by the colour lest, carbides of this 
kind indicate a lower percentage of carhon than pure iron carbide. 
Up to 10% Mn, the colour is only that due to the iron carbide present, 
showing that manganese carbide does not give a coloration witli nitric 
acid, D 1'20. Alloys containing 11 i r 1 4% Mn give a higher coloration 
with nitric acid. (J. H. T). 

Some Physical Properties of 2% Chromium Steels. Andrew 
JIcWiLLUM and Ernest J. Barnes (J. Iron Steel Inst., 1910, 81, 
246 — 267). — The thermal analysis of stools containing 2% of chromium 
and varying quantities of carhon shows that the critical point Ac- is 
depressed below Ac 1 when tho carbon is between 0 2 and 0*5%. The 
three critical points become identical in steels containing 0 C5 or 
0'So% 0. The saturation point lies between the last two values. 
Ihe microscopic structure does not iudicate t he form in which the 
chromium is present in the steel. C. II. D. 

The At 2 Point in Chromium Steel. Harold Moore {/. Iron 
^tc,d In$t. y 1910, 81, 266 — 275). — The determination of the critical 
points of steels containing more than 3"o of chromium shows that the 
position of A cl is progressively raised by the addition of chromium, 
and that a new critical point appears below Acl. The fact that 
the new point coincides with the temperature at which the magnetic 
Properties of the steel disappear on heating, proves it io be identical 
w >th Ac 2. An electromagnetic method is employed to determine this 
point (compare preceding abstract). C. IT. D. 
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Reduction of Ferric Oxide by Solid Carbon. Oeo BCEs 
Ciiarfy and S. Bonnerot (Oompt. rend., 1910, 151, 641 — 645 
Compare this vol., ii, 215).-The authors have studied the spct4 
of reaction between forric oxide and carbon at low pres sotCi 

( 0-001 8 mm.) to avoid as far as possible the catalytic action of 

gases. The mode of procedure was similar to that employed «i a 
examining the cementation of iron under similar conditions. The 
conclusion drawn is that carbon is incapable of reducing ferric oxide 
below 950°, a temperature considerably higher than has hitherto been 
supposed necessary. *^ T - 0- IT. 

The System Nickel-Sulphur. Kart. Bornkmanx (.1 
1910, 7, 667 — 674 . Compare Abslr., 1908, ii, 292).— The expert 
merits with mixtures high in nickel have been repeated, using 
magnesia vessels and quartz protecting tubes for the thermo couple,” 
Caro being taken to avoid undercooling, the break in the freezing, 
point curve formerly observed at 1 atomic % S disappears, and only » 
siivde series of solid solutions rich in nickel is observed, extending 
from 0 to 0 5 atomic % S. Tho complicated transformations in the 
solid state are continued. 0 . H. D, 


Preparation of Anhydrous Chromic Chloride by Bourion'a 
Method. Jose Rouiikiljez Molkelo (Ana/. Fix. Quin., 1910 , 8, 

yytp 199), — Although chlorine in presence of carbon attacks chromium 

sesquioxide prepared by gently igniting . chromium hydroxide, it 
is without action on the crystalline sesquioxide or the sesquioxide 
obtained by ignition at a high temperature. But by Bourion's 
method (Abstr., 1909 , ii, 220) these indifferent substances are rapidly 
converted into beautifully crystalline scales of chromic chloride; it is 
only necessary to pass the vapour of sulphur chloride (b. p. 137 — 139 q 
over the oxide heated gradually to a red heat, and, after the action is 
complete, to cool in a current of dry hydrogen chlorido. W. A. D, 


Uranium Salts. I. and II. Alexis M. Vasilieff (J. Russ. Hys, 
Chem 3V., 1910, 42, 570 - 581).— Uranium nitrate gives three 
hydrates. UO„(XO 3 ).,0H.,O, Ut),(N0 3 ) 2 ,3H.,0, and the dikphaU, 

UO (NOA.2II A but tlie nit rate, U0 2 (N'0 3 ),.i;H.,0, does not exist. 
The hydrate, UO„(NO :t V,,CH..O, melts at 60-2", and when further 
heated iust above this temperature, is transformed into the tnhydrate, 
but if heated at a higher temperature a Umc salt is formed, 
however, dissolves in water to a yellow solution 

The trihvdrate, m. p. 121-5°, forms crystals belonging to the mono 
clinic system, and can also be obtained by crystallising 
solution of the sesqnihydrate in nitric acid (D U). The ff ' £ 
m p 179-3°, forms small, tlnck, square plates, probably 0 
rhombic system, very bright and with a green 
formed when the sesquihydrate is kept for somo tun ^ 

at the ordinary temperature, or when the la 1 h >£ h , y tta 

thus at 100°, and the product, which now contains * t0 

2H s O, is dissolved in nitric acid, D 1 503, an .,jj q ; s treated 
crystallise. When the substance containing less that 
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with water, the sesquihydrate separates. Tables and a curve are 
jjiveii for the solubility of the sesquibydrate in water, and the 
theoretical significance of these are discussed. Contrary to Occhsncr 
tie Coninck's statement (Abstr., 1901, ii, 104), the constitution of the 
M-lution at 13*5° is about UO J (NO s ) J + 19TLO. The constitution of 
the cryohydrat© is TJ0 2 (N 0 8 ) 2 , 2 8 ■ 9 3 H ./) at ~ 18T°. 

Cranium nitrate is one of those salts for which the number repro- 
bating the degree of dissociation increases with increasing concentration 
if the solution. Z. K. 

The Solution and Precipitation of Titanic Acid. Karl 
lloRSEMANN and H. Sciiirmeister {MeUdturyie, 1910, 7, 646—649).— 
'out rary to the usual statement in text-books, titanic acid which has 
■ten heated to 1000° is practically insoluble in sulphuric or hydro- 
luoric acid. It the temperature of ignition does not exceed 700°, 
station in concentrated sulphuric acid is complete in fifteen minutes. 

1 1 vd ro fluoric acid has a rather greater solvent power. 

Fusion with potassium hydrogen sulphate readily brings about 
.•omplete solution. It is not necessary to dissolve the product in 
•old water, for if dilute sulphuric acid (1 :2) is used, solution takes 
place completely even if the liquid is boiled. After fusion with alkali 
carbonate and solution in hydrochloric acid, the residue is difficult to 
wash, and readily passes through the filter. This is avoided by the use 
of sulphuric acid (1 : 2) instead of hydrochloric acid. 

Orthotitanic acid may he precipitated from hot strongly acid solu- 
tions by the addition of ammonia without destroying its solubility in 
dilute acids. When metatitanic acid is dissolved in concentrated 
sulphuric acid, boiling for more than a few minutes must be avoided, 
or an insoluble precipitate is formed. No difference in this respect is 
observed between ortho- and meta-titanic acids. O. 11. I). 

Zirconia and Erbia from Titanium Minerals. KarlA. Hof- 
mann (Ber. t 1910, 43, 2631 — 2636). — Hauser and Wirth have found 
that the zirconia contained in a number of zirconium minerals is not. 
accompanied by a strange earth (this vol., ii, 713) ; the author finds 
that the principal mineral investigated by hi id, which differs from 
typical euxenite in that it has a very high titanium content, contains 
zirconia, which gives some strange lines in the arc-spectrum, and also 
has a higher equivalent weight than zirconia prepared from zirconium 
silicate 

The mineral used was euxenite from Hrcvig, and hud the com- 
position : 

I X)8S Oil 

C!>,0 5 . Ti0 2 . Rare earths. Si0 2 . TbO. ZrO s Fe,0,. UO s . CaO healing 
4574 S6'17 0-53 0*33 2 -83 2 06 273 1‘60 2-80& 

Ibo rare earths comprised didymium, erbium, and holmium. The 
zirconia was identified by the preparation of the double fluoride with 
potassium, and from the mother liquors obtained in the recrystallisa- 
tion of this salt zirconia was prepared, the arc-spectrum of which 
showed unknown Lines (4519 6, 4322 65, 368243, 3662 29, 3253 83, 
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3194-30, and 3031-32), together with the known lines due to zirconiun, 
and titanium. These lines still persisted after the titanium had i lf[1 
removed. 

The remainder of the paper deals with neo-erbium compound 
Tlie erbium compounds contained in the rare earths mentioned above 
are purified from holmium and dysprosium by fractional crystallisation 
of the ammonium double oxalate (compare Abstr., 1908, ii, jo,, 
Fractional crystallisation of the acetylacetono compound from alcohol 
may also be used. Thulium and ytterbium may be readily separited 
from almost pure erbium sulphate by heating to 845° for Pen hours ; on 
treating the residue with water, the less basic portions remain midis- 
solved. The solution is evaporated to dryness, the residue heated to 
950° for thirty minutes, and then treated with water, when erbium 
oxide remains undissolved. 

By using the above mothods, an erbium material was obtained, 
which gave a constant spectrum and a constant equivalent weight! 
After freeing it from impurities derived from the vessel used, a bright 
rose-red oxalate was obtained, Er,(C,O 4 ! 3 ,10H 2 O. Former analyses 
have given 9H..O. On drying in a vacuum over phosphoric oxide, the 
trihydrate is formed. The oxide_ results on heating the oxalate to 
575 s ; it is obtained pure at S45 s , and then forms a rose-coloured 
powder, which does not glow in cathode rays, but gives a greet, 
discontinuous light in the bunsen flame. The reflexion spectrum is 
not altered by dilution with other oxides when no compound is 


formed. 

Atomic-weight determinations were made by transforming the 
sulphate into the oxide by heating at 1055°, and gave the mean value 
167-68 (three determinations, 0^16, S = 32-07). At 845° a farit 
sulphate, Er 2 0 3 ,S0 s , is obtained. T. S, P, 


Colloidal Zirconium Silicide. Edgar Wedekind (ZeitsA. Chm. 
Ind Kolloide. 1910, 7, 249— -251) —Zirconium silicide, obtained by the 
action of excess of’ silicon on potassium zirconium fluoride in the 
electric furnace, has been converted into a colloidal form by Ivuze * 
method. The finely divided substance was treated successively mth 
dilute acid and alkaline solutions at a temperature of 50— bO , trie 
treatment in each case being continued for about twenty-four hour.. 
After a considerable number of such operations, a dark mm 
colloidal solution of the silicide is obtained. Under the ' 
the solution, which 1ms been kept for some time, apP«tisto behoaug® 
ous, but the want of homogeneity is clearly seen in the 
The colloidal particles move towards the positive J 1 , ; iuI „ is 
fore negatively charged. On the other hand, colloidal t morn i 
positively chafed, aL coagulation takes {dace S 

metaland of the silicide are m.xed. Colloidal arcom a 
coagulated by various electrolytes, but in company v “ ^ 

metal, it is not at ail readily acted on by sola mrm o alWrhydr^ ^ 
Coagulation of the siltcrde is al^c » brought ; a t ^ 

solution, and in this respect also it differs from f j jp |). 

of zirconium. 
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Basic Thorium Sulphate. Otto Hauser (Ber. } 1010, 43, 
277S). — The author claims priority to Barre (this vol., ii’ 
7 IS) in showing that Demarcay’s salt (Compt. rend., 1860, 90, 728)’ 
;*Ti i ' S 0 4 ).>, ThO ( S0 4 ) , 4H 2 0, is really a mixture of Th(SO,),,Hi ,() and 
T j l( . ; S0 4 ),2HjO (compare Abstr., 1909, ii, 54). He also confirms 
[line's result that at 100 3 the stable basic sulphate has the cooipo- 
>iti‘*n r l h0(SO 4 ),2H 2 O. At 12o~180 J the stable basic sulphate is 
ThOiSO^.H/). Tho author’s anrl Bane’s results show that in 
iui <le rate ly dilute solutions of thorium sulphate the basic sulphate, 
Tii0(S0 4 ),is produced, which, according to the temperature, crystallises 
with one or two molecules of water. In very dilute solutions the 
sulphate may be completely hydrolysed to the hydroxide. T. S. P. 

Preparation of Vanadium. Wilhelm Prandtl and Benno 
Bi.eykr {Ber., 1910, 43, 2602 — 2603. Compare Abstr., 1909, ii, 1022). 
—Vanadium may readily be obtained by the thermite reaction, using 
the following mixture : 100 parts of fused and powdered vanadium 
pentoxide, 49 5 parts of aluminium powder, 20 parts of calcium 
lluoride. The action is carried out in a magnesia crucible, or, better 
still, in a box made of fluorspar. In the latter case it is not 
necessary to add the calcium fluoride to the reaction mixture. 

The vanadium regulus obtained is 70—80% of the theoretical 
quantity, and is 95% pure. The impurity is chiefly oxygen ; possibly 
a lower oxide of vanadium remains dissolved in the excess of vanadium 
and escapes the reducing action of the aluminium. T. S. P. 

Red Platinum as Analogue of Purple of Cassius. Lothar 
Wohler and A. Spengel ( Zeitsch . CJtem. Ind. Kolfoide, 1910, 7, 
243—249). — Experiments have been made to determine the cause of 
the red colour which appears when solutions of platinum salts are 
acted on by stannous chloride. These show that the red substance 
consists of colloidal metallic platinum in a very fine state of sub- 
division, and that the formation of this in place of the more usual 
brown colloidal motal is due to the action of stannic chloride and its 
products of hydrolysis as protective colloids. The red colloid is also 
formed when the reduction of platinum salts is effected by means of a 
solution of phosphorus in ether, if gelatin is added as a protective 
colloid. The identity of the two red substances has been established 
by spectroscopic observations. 

If ^ the colloidal solution obtained by reduction with stannous 
chloride is shaken up with ethyl ether or ethyl acetate, the organic 
solvents take up the red colour, and this is found to be connected with 
the solubility of stannic chloride in these media, in which it plays the 
part of protective colloid. 

" ^ eu the aqueous solution is diluted with a large volume of water, 
er when the ethyl acetate solution is poured into water, a chocolate- 
ro " rj Precipitate is obtained. According to Schneider {Ann. Phys. 
p'l 1 '’ h%9, [ii], I3Q, 105), this substance has the composition 
t ^ ,l rPio. It is now found, however, that no definite compound is 
ormed, hut that the composition of the precipitate varies very con- 
Bicciably with the conditions under which it is produced. Analogous 
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to purple of Cassius, it appears to be a mixture of colloidal pW: 
ami colloidal stannic acid, and this view is supported by the 
in the properties of the two substances. '? 

The blood-red colour which appears on reduction of silver nit r ,( j 
stannous nitrate in dilute 'nitric acid solution is similarly , 
colloidal silver, and not to the formation of what have been desciit * i 
as silver stannates. On account of the instability of the red collni.] o 
silver, the red solution quickly turns brown, and deposits a j‘ l 
brown precipitate. The red modification of silver cannot lie obt-ainVi 
by reduction by means of an ethereal solution of phosphorus 

H. 11. i) 


Mineralogical Chemistry. 


Probable Identity of Podolite with Dahllite, VVaidbiab I 
Schaller (Amer. J. .'Vi, 11)10, [iv], 30, 309— 3101.— -A comparison of 

the characters and analyses of dahllite (Brilgger and BiiekstrSn, 
Abstr., 1890, 714) and of podolite (TV. Tschirwinsky, Abstr., 1907, ii, 
481) [ = carbapatile of V. N. Tschirwinsky, 1906] suggests tho identity 
of these minerals. The composition of dahllite was expressed u 
2Ca 3 P o O s ,CaC0 3 , ’ H.,0 ( =- and of podolite as 
3Ca s P 3 0 M CaC0 s ( d» ; ,P JS ( V >,«,)■ L. J, $. 

Action of Carbon Tetrachloride Vapours on Minerals and 
Application to Quantitative Analysis. Paul J ana-ascii (ft,-.. 
1910, 43, 3135 — 3136).— A claim for priority over Camboulives (this 
vol., ii, 202 ; compare Abstr., 1909, ii, 728, 767). The following 
analyses of a tlnorapatite from Renfrew County (Ontario) are given; 






lt-iln-.-t from 

i\o., CaO. Mgo. k»«a- 

K,0. 

Na.,0. 


V. 0 for 1"’. Total. 

39*68 .94-67 1*31 U--10 

o*r.i) 

0*9*2 

0*12 

3-75 - 1-57 99-90 

3974 5 4*7 4 1 -22 0*18 

0*17 

0*90 

0-10 

3 US - 1-54 997> 

T. S. 1'. 


Identity of Stelznerite with Antlerite. Waldemau T. Sciimxeh 
(hirer. Sri., 1910, [iv], 30, 311— 312).— For the orthorhombic 
stelznerite from Chili, described by Arzruni and TbaddeefE (Absli.. 
1899, ii, 563), the formula was given iis CuSO 4 ,2Cu(0H).„ whilst for 
the massive antlerite from Arizona, described by Hillebrand in o- 
the formula 3CuSO„7Cu(OU)j was deduced. A microscopical exam- 
ination of the latter shows that its optical characters, so far as t or 
can be determined, do not differ- from those of stelznerite, an i 
pointed out that the analyses of antlerite approximate *' e ,™L. 
formula. The name antlerite having priority, it is sugges e ■. 
should stand for the species [but how far this rule should appy .. 
case of incompletely described or incorrectly determine :;,11 u ^ 
doubtful]. 
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Mew Kind of Vanadate in the Cupriferous Deposit of Bena 
die Padru, near Ozieri (Sassari). Domenico Lovisato (Atti A'. 
I Lincei , 1910, [v], 19, ii, 326 — 333). — Analysis of the new 
mineral by Silvio Mania gave : 

\'Xfy P.jOs- rbO. ZnO. CaO. Fe,0 ;! . MnO. H,0. Total, 

lil-s? 0-18 53 76 2-45 13'13 6'54 0 05 3'"l5 99-43 

Its hardness is inferior to that of calcite.anci it has D 10 ' 5 5-716. 

R. V. S. 

Further Occurrences of Tantalum and Columbium in 
Western Australia. Edwakd S. Simpson ( Austral . Assoc. Report, 
1909 , 310—315). — The following analyses are given : (I) b’ergusonite 
from Cooglegong. D 5-82 — 6-65 ; (II) Euxeuite from Cooglegong, 
p J-37 ; (HI) Mir-rolite from Wodgina, D 5T22 ; (fV) Ixiolite (1) 
from Wodgina, D 7’36 ; (V) Casseterile from Greonbushes. 


T;l.,0 5 . 

cbA. 

TiOo. SnOo. 

TliOo. Y.,0., 

Er,0,. 

r,a.,C) 3 1 

Ce,0.. I ii..O, f CaO. 

1 . r»5*;»l 

2*15 

2-20 

1-02 23-00 

8*38 

0-94 - 2-18 

II. 'IV 10 

4-35 

30-43 - 

1-76 15-76 

9-27 

1-82 1-73 1 02 

II. 73 54 

3-62 

— 0-90 

- 

— 

— 13-46 

IV. 70 49 

7*63 

— 8-92 

— — 

_ 

— 0-42 

V. 1*70 

— 

— 97-63 

— — • 

— 

— 

FeO. 

MnO. 

MgO. U0 3 . 

A 1,0,. K,0. 

Na 2 0. 

Ignition. Total. 

1. tmee 

0-87 

1-1S 


__ 

3 "86 100 ’7 9 

II. trace 

0-34 

0-35 6 69 

0-76 — 

_ 

2-82 100-20 

.11. 3-64 

0-60 

0-42 — 

- 0-20 

1-66 

1-28 99-32 

IV. 1-34 

10-87 

0-37 — 


— 

0-18 100-22 

V. 0 01 

— 

— — 


— 

100-00 

The analytical 

results for 

fergusonite 

agree 

with the usually 

ccepted formula 

, R,0 3 ,Ta fL 

; those for 

ixiolite, 

with the formula 

IMn0,3Ta 2 O 5 ,SnO 2 . 


T. S. P. 


Analysis of a Fossil Wood. F. Ham (Chem. Zeil., 1910,34 
168).— A fossil palm-tree, found in a bed of clay of Miocene age at 
,'nxhaven on the Oste, a small tributary of the Elbe, gave : — 

Insol. in HC1 Soluble in HOI 




% p- — 




Alkalis 

"iillirc. CO„H,0*. SiO a . (Al,l 

fc\‘),0 ;! . Si0 2 . 

AloO,. Fp 

,0,. 

CaO. 

MgO. SO ; . ami dill'. 

1-45 

8-21 51-72 ( 

)-26 0-25 

20-80 2 

*68 

7-04 

0-21 0-23 1-15 


* Organic matter soluble in soda w as 

i also prest- 

lit. 

Two samples uf the clay 

gave : 





SiO,. 

(Al,re) 2 0 3 . 

CaO. 

MgO. 


so. 

Loss on ignition. 

50-45 

30*00 

1-86 

2-50 


O'CO 

14-40 

60 "50 

26-60 

2-00 

2-50 


0-60 

7-95 


Ihe ratio of silica to sesquioxides is very nearly the same in the 
essil as in the first of the clay analyses (namely, V76 and 1-68 
'espectively ; in the second clay analysis it is, however, 2 27); but 
vhilst in the clay the sesquioxides are insoluble in hydrochloric acid, 
n the fossil they are almost wholly soluble. To explain this, it is 
suggested that at the time of the deposition of the clay, when this was 
suspended in a very finely divided state or in colloidal solution, the 

vol. xcviii. ii 73 
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cellular organic matter of the wood exerted an adsorptive action, and 
resolved the clay into aluminium hydroxide and hydrated silica. 

1. 3. i>. 


Barbierite, a Monoclinic Soda-felspar. WaldemakT. Scbaliq 
(Amer. J. Sci., 1910, [iv], 30, 358--359).--Barbier and Prost 
1908 ii, 863) have recently established the existence of a utonoclinic 
soda-felspar (NaAlSi 8 0 8 ) isomorphous with orthoclase and dimorphom 
with albite. For this the name barbumte is proposed. The feW 
from Kragerd with only 1'15% K 2 0 is nearly pure barbie-rite 
Other analyses of soda-rich orthoclases have been given by Barbie, 
(this vol., ii, 419). F, J.S, 

[Minerals in Dacite from Victoria.] Ernest Wiluxghb 
Skats (Quart. J. Geol Xoc, 1910, 60, 450-468).-In a description 
of the rocks of tlie Dandenong district, the following analyses, by 
Plante and Richards, are given of dacite (I) from Upway, and of tie 
minerals isolated from this, namely biotite (II) formula 
2(K,H).,O,4(Fe,Mg)O,Al 2 O s ,6(bi,li)0 j ; 
hypersthene (III), formula 12(Fe,Mg)0,(Al,Fe),0 3 ,16SiO s 

(IV), formula (Fe,Mg)0,2TiO,. IU) H f) 

SiOvTiO, Al/>. Fea ;? 

!■* |,3 '-| I ’f' J'' VJoiu-in o trace fl'S* ti-73 O'oi> U'48 S-2W trace ivv-.i 
ll!: + K S«i IS •i ; iu 23-54 t-24 1-20 m;4 0-09 trace Oau M 0* ^ £ 

t Also Li-j0j trace. 

L. J. S. 


ilmenite 


ill. 

IV. 


v r’l 4 . 06 :.. K » 23-54 0-24 1-30 13-04 0 09 trace 0 10 0’6 

— t>7 -2S - — 31-92 trace — 0'S0 — 

* Also S> (in pyrites), 0*10 ; LijO. trace. 


[ Minerals Associated with Diamond in Rhodesia.] Fmraic 
Philip Mennell (Quart. J. Geol. tioc., 1910, 66, 3a3-3/a).-In » 
description of the geological structure of Southern Rhodesia, e 
following analyses, bv W. C. Hancock, are given of minerals from be 
■‘blue ground'” of the new Colossus diamond mine ™ «. 
north-east of Bulawayo : 1, deep red pyrope , Uj ‘ f 

coloured garnets from eclogite fragments m he Mm i . 
Ill, a more reddish garnet-, also from eclogite , , P 8 ^ 

(chrome-diopside), with a pronounced parting parallel 

pinacoid. 


SKA. 
I. 40-43 
II. 40-44 

III. 3S-S7 

IV. 5393 


A1A- 

1913 

93-69 
21-47 
1 90 


Cr.,0,. 

2-12 

0-32 

0-26 

0-70 


Fo.,0 3 . 
4 94 
67,1 
4-95 

4-97 


KeO. MnO. CaO. 
8-GG 0-12 1-44 

11 :18 0 60 S86 

8 10 0 -23 12 32 
2-67 — 1311 


JtgO. 11.0. Total. ip-_? 
20-33 - 100-17 S';: 
y-72 — 100'52 On 
jo-80 - WO-09 Si* 
-20 03 1 63 99-93 - 

L.J.S. 


The Nature of the Pseudonepheline /-.^t 

near Rome Fmwocm ^ heline or pseudo 

Napoli, 1910, [ma], 18 , 83-86). me p ^ cryito Uog« 
sommite of Capo di Bove has been re-examine . 
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characters agree with those of nepheline, but the refractivity is rather 
iti^ber and the double refraction lower. Analysis shows: 

SiO... AhOa- FejO,. CaO. SajO. K.,0. Total. 

3:1-91 33-04 2T4 2'55 1275 10 0t> 100 45 

corresponding with (Na,K)AlSi0 4 , whilst nepheline always contains a 
higher proportion of silica. Pseudonepholiue has, therefore, a com- 
position between that of kaliophilite, KAlSiO* and the’ silicate, 
XaAlSiOj, which has only been obtained artificially. C. H, D. 


Physiological Chemistry. 


Relative Influence of the Heat and Chemical Impurity of 
Close Air. Leonand E. Hill, R. A. Rowlands, and H. B. Walker. 
The Influence of Alcohol on the Power to Hold the Breath 
and Work. J. F. Mackenzie and L. K Hill. Compressed-air 
Illness. I. Solubility of Compressed Air in Water and Oil. 
J, F. Twort and L. E. Hill. II. The Desaturation of the Arterial 
Blood as Measured by the Nitrogen Dissolved in the Urine, 
L. E. Hill, J. F. Twort, and II. B. Walker. Effect of Breathing 
Oxygen on the Nitrogen and Oxygen of the Urine. L. E. Hill, 
J. I\ 1 wort, H. B. Walker, and R. A. Rowlands ( I’roc physiol. Soc., 
MO, iii — iv, iv, v— vi, vi— vii, viii ; J. thysiol, 41).— In hot closed 
chambers with no ventilation the discomfort is caused by moisture 
rather than by chemical impurities. Half an ounce of alcohol 
extends the time during which a man can hold his breath while 
performing work. Various results showing that air is more soluble in 
oil than water are confirmed ; fat men should be excluded from caisson 
wort. During decompression, the nitrogen in the urine sinks; the 
nitrogen does not get into equilibrium with the atmospheric pressure 
under ten to fifteen minutes. During the breathing of oxygen the 
renal epithelium checks its entry into the urine; some of the dis- 
solved nitrogen can be got out of the body by this means, but not 
so much as was expected. W. D. H. 

A Respiration Apparatus for Isolated Organs and Small 
Animals, Otto Cohnheim. The Gaseous Metabolism of the 
Musculature of the Small Intestine. O. Cohnheim and Dimitri 
Pletneff. The Gaseous Metabolism of the Stomach Mus- 
culature. O. Cohnheis! and D. Pletneff. The Gaseous Meta- 
bolism of the Musculature of Stomach and Intestine during 
Insufficient Oxygen Supply and under the Influence of 
Barium Chloride. O. Cohnheim and D. Pletneff (Zeitsch. physiol. 
P sw -, 1910, 69, 89—95, 96—101, 102—105, 106— 107).— The 
apparatus described was constructed on the principle of the Atwater- 
fwnedict machine, and was used in the experiments on stomach and 

73—2 
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intestine which follow. The intestine of cats is treated with m 
chloride, which destroys the cells of the mucous membrane and 
bacteria, but leaves the muscle in active movement, in 
solution. This produces 80-90 mg. of carbon dioxide per 100 
of intestine per hour, and uses up a corresponding amount of oxyc^ 
The gaseous metabolism is furthered if oxygen is circulated direct 
through the capillaries. The respiratory quotient is 0 78. 

In the stomach musculature in strong activity, 170—175 mg 0 j 
carbon dioxide are produced per 100 grams per hour. 

In a previous research on intestinal muscle (Abst?,, 1908, ii, 209) 
a smaller figure was given. This is due to insufficient oxygen supply 
and not to the use of barium chloride in the experiments, for that salt 
does not affect the amount of carbon dioxide produced. 

No reference is made to the work of Brodie and others on gaseous 
metabolism of the small intestine during rest and activity (this 
vol., ii, 518)- The figures there given are in terms of c.c. per gram per 
minute. Cohnheim’s figures for the intestine muscle (85 mg. oi carbon 
dioxide per 100 grams per hour) may be reduced to the same terms 
and compared with Brodie’ s : 

. c 0 f carbon dioxide in intestinal muscle : 0-0071 (Cohnheim). 
c ' ' whole small intestine at rest : 0'02 (Brodie) 

” ” M epithelial cells of small intestine : 0-0318 (Hrodic-'s 

** ” ” estimate;, 

Brodie’s further estimate is taken as fairly accurate that the 
muscular coat accounts for 40%, and the mucous membrane of the small 
intestine for the remaining 60%. If 60% of the intestine is producing 
carbon dioxide at the rate estimated by Brodie, and the remaining 
40' v at the rate determined by Cohnheim, the whole intestinal wall 
will produce 0'23 c.c. of carbon dioxide per gram per minute; that is 
to sav a figure is obtained a little higher than that actually determine! 
bv Brodie and his colleagues. The correspondence is, however, wv 

close, taking into account that in Cohnheim’s experiments the muscle 

was in active movement. , 

The research illustrates again the low metabolism of muscle as 
compared with secreting epithelium. 

Composition of the Blood-gases in Chloroform Anssthea 
George A. Buckmaster and John A Garner (J / to’dogs 

246 — 262).— The total gas in the blood of cats as P 
■ i „ /»Kic vnl ii 969} • as anesthesia deepens this is • 
is low (this vol., U, , rlinxide The amount of 

and the increase is mainly due to carbon d o ■ roto bl; 

oxygen sinks, and the blood is dark in “ 1 ° 1 ur ’. th V s0 L W n. i 
because the chloroform unites with the ; n the e^ect oa 
it combining with so much oxygen. This may p fading* 
the respiratory centre. Full analytical details are give , ^ R jj 
amount of chloroform in the blood. 


The Permeability of 

Conditions, especially to Alkali and Akad ir etell sch. 

J Hamburger and F. Bubanovic (/V ■ • limits 

1910, 13, 258— 270).— If a disturbance within 
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the composition of the blood is produced between the corpuscles and 
serum, a redistribution of the inorganic constituents takes place, 
both as regards anions and cations. Thus, if 0'2% sodium chloride 
is added to serum, sodium, magnesium and calcium enter the corpuscles, 
and potassium leaves them. If the serum is diluted with 10% of 
irater, sodium enters, whereas potassium, magnesium and calcium leave 
the corpuscles. Calcium enters the corpuscles when the blood is 
shaken with 5 vols. % of carbon dioxide. The fact that the corpuscles 
a ,e permeable to cations is against the current view, which is based 
on Gruber’s work. Gruber’s methods and results are criticised. 

W. D. H. 

Comparative Investigations on the Rotatory Properties 
of the Plasma and Serum of Dog's Blood under Varying 
Conditions. I. -Emil Abderitalden and Paul Kawoiil. II. E. 
AOBERFIALDEN and Paul Hahn ( Zeitsch . physiol. Chem., 1010, 69, 
1—22, 50 — 56). — I. Plasma has a stronger hevorotatory power than 
serum. Repeated bleedings lower the rotation in both fluids, but the 
change is not a great one. Feeding on 50—500 grams of meat causes 
no more change than occurs without feeding ; there is no rise in the 
rotatory power. Some preliminary experiments on feeding with 
carbohydrates are also given, but no noteworthy effect is seen unless 
large amounts of monosaccharides are given ; thus Iscvulose raises, and 
dextrose depresses, the lsevorotation. Hunger causes considerable 
variations, but nothing typical. There is no difference betwpen the 
optical properties of carotid and jugular blood, but tbo portal blood 
has always a higher 'rotation than that from other parts. 

II. injection of dextrin into the blood stream lowers the lievorotation, 
but the effect passes off in about twenty minutes. The lowering of 
rotation produced by bleeding lasts longer in fasting than in well-fed 
animals. W. D. H. 

i The Influence of Large Quantities of Water on the 
Optical Properties of Blood-plasma and Serum. Emil 
'Abdemialden and Ernst Ruehl (Zeitsch. physiol. Chem., 1910, 69, 
57—59). — Large quantities of water were given by the alimentary 
'canal, and this caused a noteworthy sinking of the rotatory power of 
the plasma and serum; this lasts for about four hours. W. I). H. 

A Method for Drying Serum, Sigmund Frankel and Aladar 
Jh.FER ( Biochem . Zeitsch., 1910, 28, 330 — 331). — Attempts by various 
■methods of evaporation do not yield good results. A perfectly dry 
lewder was obtained by the addition of anhydrous sodium sulphate 
5670 grams per litre of ox-serum). W. D. II. 

I S Autolysis of Normal Blood. J. C. Schippers (Biochem. Zeitsch., 
910, 28, 418—126). — Defibriuated blood undergoes autolysis, which 
5 accelerated by acetic acid ; proteoses, leucine, and tyrosine were 
ound in the autolysed fluid. The active agent is destroyed by heat, 
file change is believed, however, to be, in part, due to a spontaneous 
leavage of the protein molecule. Blood-serum shows no autolysis, 
sit the red corpuscles do. IV- D. H. 
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Haemolysis. II. Haemolysis by Sodium Carbonate n 
Guos {Arch. exp. Path. Pharm., 1910, 63, 341 — 346. Compar 
vol, ii, 51). — Hemolysis produced by sodium carbonate runs 6 ^ 
same lines as that caused by ammonia. Within definite r °° 
concentration, the time of induction is inversely proportional 
concentration of the salt, and proportional to the amount of 

W. D. H. 


The Hydrochloric Acid of the Gastric Juice 0 f 
Selachian Fishes. Ernst Weinland [with A. Gaomnw a » 
Steffen] (Zeitsch. Biol., 1910. 55, 58— 69).— The method of sv Ta 
for estimating hydrochloric acid is not practicable in the nre/ ^' St 
chlorides of the alkali earths. Hydrochloric acid is found even th* 
none be present in the free state if an organic acid is present p 
The gastric juice of the dog fish and other selachians contains littl* '° 
no free hydrochloric acid. Statements to the contrary are due t f 
non-recognition of the two facts mentioned above. ’ yy p jj 


Variations in Quantity and Composition of the Pancreati 
Juice during Secretions Provoked by Secretin. S, Luv 
{Compt. rend., 1910, 151, 824— 827).— Repeated injection of secretin 
into dogs enables a regular supply of the pancreatic fluid to 
obtained during several hours. The alkalinity and diastatic activity 
of the juice thus obtained gradually diminishes, however, the variation 
in lipolytic power being more marked than the diminution in tryptic 
or amylolytic activity. \y q L- 


Physiology of Digestion. II. Total Chlorine of the Animal 
Body. Rudolf Rosemaxx ( Pjtiiger's Archie, 1910, 135, 177-iSj, 
Compare Abstr., 1907, ii, 706). — The author’s previous work on tic 
hydrochloric acid of the gastric juice led to the present research, Tie 
methods used and results obtained by previous workers are summarised. 
The feetus is richer in chlorine than the new-born animal, and the 
percentage amount diminishes still more after birth. Tile author’s 
values for the fully-grown dog average 0'12% of chlorine, In the tat 
and mouse, the figure is a little higher. W. D. H. 


Metabolism Experiments as Statistical Problems. H, L. 
Rietz and H. H. Mitchell (/. Biol. Chem., 191 0, 8, 297—326).— 
Metabolism experiments should be studied mathematically, as observa- 
tions on heredity are, in order to exclude the deviations which occur 
in physiological processes, and take place although surrounding 
conditions are made as constant as possible. M- b. H. 


Metabolism of Development. II. Nitrogen Balance during 
Pregnancy and Menstruation in the Dog. Jobs R. 
(Amer. J. Physiol, 1910, 27, 177—205. Compare this vol, u, b-9- 
Menstruation causes a retention of nitrogen, which is to be y -' 1 
in part, as a compensation for the blood lost. The first half « :i1 ^ 
pregnancy is characterised by a loss of nitrogen from t e m0 _ 
body. This is probably due to the action of proteo j ic en , 
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produced by the embryo and not yet limited by the placenta in their 
act iou to the maternal blood. Nitrogen retention occurs in the last 
half of the pregnancy. W. D. H. 

The Importance of the Mechanical Part of the Work of 
Digestion in Relation to Metabolism in the Ox. Karl Dahm 
[Biochmi. £ls»t#!A.,1910, 28,456 — 503). — Avery important contribution 
to the much discussed question as to whether the work of the digestive 
organs is an important factor in metabolism, as Zuntz maintains, or 
no t, A number of oxen were fed on different diets, and their meta- 
bolism and heat production determined by examining frecos, urine, and 
caseous interchanges. The results confirm Zunt/.’s views. 

° ' W. D. H. 

Digestion of Cellulose in Dogs, and the Methods for 
Estimating Cellulose. Hans Lohriscii ( Zeit&ch . physiol. Ckevi. y 
11)10, 69, 143 — 151 ). — The author’s previous conclusion that dogs are 
ible to digest cellulose, he finds on further work to be incorrect. Dogs 
do not digest cellulose. Ho still holds, however, that cellulose is 
digestible to some extent by man in spite of the criticisms of 
Scheunert. The Simon-Lohrisch method for the estimation of cellulose 
is regarded as the best. W. D. n. 

The Work of Digestion after Carbohydrate Pood, and its 
Dependence on the Physical Condition of the Nourishment. 
Otto Muller (. Biochem . Zeilsch ., 1910, 28,427 — 455). — Investigations 
jn the gaseous metabolism of dogs show that this is much more 
increased by giving starch than by giving an equivalent amount of 
dextrose; the effect is also more prolonged after starch feeding. 
Older investigations on the question, in which the gaseous interchanges 
trere not examined, are criticised. The original paper must be consulted 
:or full analytical details and methods for calculating results ; the 
main conclusion is that in starch feeding, for every 100 calories 
)f the starch digested, 9’23 calories are produced over and above the 
inanition figure; for dextrose the figure is only 5*61. When the 
jarbohydrates are given in small quantities, the difference is not * 
loticeable. The low respiratory quotient found is due to the fact that 
;ke animals had fasted for two days before the experiment, therefore 
nucb of the carbohydrate given would be stored as glycogeD, and fat 
ised for combustion. W. D. H. 

Carbohydrate Metabolism in Carcinas maenas. E. Graf von 
ScnoNBQRN (, Zeilsch. Biol. . 1910, 55, 70 — 82). — In the crabs investigated, 
llycogen is found in important amounts; after twenty-five days’ 
nanition, it does not wholly disappear; its amount diminishes at first 
apidlyj then slowly. On then feeding upon fish, or injecting dextrose, 
t is again laid on until its amount may reach 2*7% of the body-weight. 

In the period of chitin formation in the shell, the amount of glycogen 

s lessened. W. D. H. 
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The Influence of Carbohydrate and Pat on Protein M«t 
holism, II. The Effect of Phloridzin Glycosuria, e. p a ' 
Cathcart and M. Boss Taylor (J. Physiol., 1910, 41, 

In phloridzin glycosuria, if the carbohydrate in the food is insuffiV 7 
there is no excretion of creatine. The carbohydrate cannot be 6 ” ’ 
placed by fat. The output of creatine persists only as ion" as a 
glycosuria lasts. There is no apparent causal relationship^)^ * 
acidosis and excretion of creatine. The experiments were mad/™ 
dogs- W. D. H.°“ 

Parenteral Administration of Protein. Korxh, vox k™,. 
(Zeitsch. physiol. Chem., 1910, 69, 313 — 326). — If a foreign protein^ 
injected into the circulation, it has been held that provided circula* 
tion through the alimentary canal is prevented, it passes like a foreio 
substance into the urine. This is not the case, proteins and proteoses 
pass into the urine in minimal amounts only, even thou"h tie 
stomach and intestine are extirpated. The injected protein remain- 
therefore in the organism, but whether it is built into the tissues is 
is protein given enterally is as yet an open question. VV. D. R 

Metabolism Experiments with Elastin. Emil Adoebhaldb 
and Ernst Ruehl (Ztilsch. physiol. Chem., 1910 , 69, 301- -309).— 
Elastin contains glycino in abundance, leucine, and very little 
glutamic acid ; histidine has been found in so-called hemi-elastin, but 
tryptophan is absent. In the present research on dogs, elastin to 
prepared ftom the neck ligament of the ox; on artificial gastric 
digestion, hemi-elastin was obtained, but tryptophan was present, 
although whether this was due to impurities is doubtful. It is badly 
absorbed, the faeces containing a high percentage of nitrogen ; tic 
animals lost weight, and elastin is regarded as inferior to otter 
proteins, although it “spares” them to some extent. Tt is superior 
to gelatin. After feeding on elastin, Borchardt ( Abstr., 1908, ii, 951) 
stated that hemi-elastin was discoverable in the blood and urine; 
these experiments were repeated with a wholly negative result, 

W. D. II 


The Assimilation of Natural and Artificial Nourishment 
II. Arnold Okgi.er ( Biochem . Zeilsch., 1910, 28, 359—373),- 
Puppies of the same litter were fed, some on cow’s milk, and some on 
their mother’s milk. They were killed and analysed, some at four and 
some at six weeks of age. Those fed in the natural way grew more 
rapidly in weight and strength than the others, and their bodies con- 
tained more fat, nitrogen, ash, and calcium. The puppies fed on co« » 
milk took it freely, and were found with enlarged stomachs at. 
death. The putting on of fat per kilo, of body-weight was more rap i 
than in those artificially fed. If the figures are reckoned on th at 
free bodv, the naturally-fed animals show a higbei percent g ‘ ' 
residue, but the nitrogen, ash, and calcium are about equal * ^ * 
sets of animals. Dog’s milk is richer than cow’s 
ash, and is of greater calorific value. Analytica ^ ^ 

full, and compared with those of previous workers. 
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Distribution of Fluorine in the Human Organs. Emil 

ZdaRLK ( Zeilsch . ‘physiol. Chem., 1910, 69, 127 — 137). — Fluorine is 
widespread in the organs ; the quantity is always small, and is 
datively greatest in liver, kidneys, and bone. Analyses are given in 
full. W. D. H. 

Detection of Phosphates [in Tissues] with the Molybdate 
Reagent. .Raphael Ed. Liesegang (Chem. Zeit., 1910, 34, 1158). — - 
Experiments showing that for histological purposes the application of 
tbo ammoniui«i molybdate-nitric acid reagent does not localise the 
phosphates in tissues. L. de K. 

Incineration of Microtome Sections. Raphael Ed. Liesegang 
(Biochem. Zeitsch., 1910, 28, 413 — 417). — An attempt was made in the 
direction of localising the occurrence of certain elements in micro- 
scopic section by incinerating them. In the early stages of heating, 
the blackening indicates the position of carbonaceous material, and 
here as also in the later stages of complete incineration, it is still 
possible to identify the tissue elements, especially in thin sections. 
Attempts thus to localise iron microohemically were not successful, 
as the iron is again “ masked ” as oxide. A similar failure attended 
attempts to localise iodine in the thyroid, and the various reactions for 
the detection of phosphorus are either not sufficiently characteristic or 
worthless. W. D. H. 

The Aldehydase in Animal Tissues. Fr. Batelli and Lina 
Stern ( Biochem . Zeitsch 1910, 29, 130 — 151). — By aldehydase is 
meant the ferment which can convert an aldehyde into a mixture of 
the corresponding alcohol and acid. In the absence of oxygen the 
activity can be measured by estimating the amount of acid produced. 
In the presence of oxygen, certain aldehydes are oxidised further to 
the acid, although in many tissues the amount of alcohol-oxydase is 
very small. Acetaldehyde is changed in most tissues more rapidly 
than salicylaldehyde. Calf’s spleen is an exception in this respect. 
Formaldehyde does not readily undergo the change. The aldehydase 
is contained in most tissues, especially in the liver of the horse. 
Preparations containing aldehydase can he produced by precipitation of 
the tissues by acetone. The ferment acts best in slightly alkaline 
medium, the optimum temperature being 60°. The rate of reaction 
was also studied. S. B. S. 

Lipoids of the Brain. II. A New Method for the Prepara- 
tion of the Galactosides and of Sphingomyelin. Otto 
Kosenheim and M. Christine Tebb (Proc. physiol. Soc ,, 1910, 1— 11; 
J • Physiol, 41. Compare Abstr., 1909, i, 282).— Cholesterol is first 
removed by extraction with cold acetone, and then lecithin and 
kephalin by extraction with ether or light petroleum ; the residue is 
then reduced to a fine powder, and extracted with cold pyridine ; the 
extract is reddish in colour, and shows an absorption spectrum similar 
to that of haemochromogen ; it is poured into acetone, and a bulky 
precipitate of impure galactosides (phrenosin and kerasin) is thus 
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obtained ; these can be separated by fractional crystallisation f r 
85% alcohol at 30° and 0“ and subsequently purified by seve °® 
methods. If the residue is now extracted with warm pvrid' 
(40 — 45°), sphingomyelin is dissolved out, which is precijiitated T 
cooling to room temperature, and subsequently purified. Molisctt 
reaction is a very delicate one for the detection of the galactosid e: ° 

w.d.h. 

Lipoids. XIII. Composition of the Spinal Cord, s K1I . 
Franked and Ludwig Dimitz (Biochem. Zeitsck , 1910, 88, 29g_laiqf 
— ^The spinal cord contains 74% of water, 18% of lipoids (being th 
part of the central nervous system richest in these substances) jJ 
8% of the proteins described by Halliburton, who, however, put tl e 
percentage higher. The amount of water increases with age. Jhe 
cholesterol present (4%) is in the free condition, as in the brain, A 
great part of the unsaturated phosphatides consists of kephalin ■ 
the saturated lipoids are only present to the extent of 1 ’ 5 %, ’ 

W. D, H, 


Union of Certain Poisons with Cardiac Muscle. Horace 
M. Versos (/. Physiol. , 1910, 41, 194 — 232), — Alcohol added to 
Ringer’s fluid perfused through the tortoise heart lessens the amplitude 
of the heart’s contraction ; after about twelve minutes, the amplitude 
remains at a small, but constant, level : this effect is removed by 
perfusing with pure Ringer’s solution. Ether and chloroform act in 
the same way, but smaller doses are required to produce the erne 
effect as alcohol ; their action is also reversible ; the concentration of 
the poison does not affect this result. Hydrocyanic acid acts in 
the same way, except that the effect is not proportional to tbe con- 
centration ; greater concentrations than 0 01 % permanently injure tie 
heart. Probably the same amount of poison is united to the cardiac 
substance in spite of variations in its concentration. Sodium fluoride 
acts somewhat in the same way ; on washing out with pure saline, tbe 
ventricle usually shows one to three huge waves of tonus oscillation. 
Formaldehyde very slowly reduces the contractions to a constant level, 
proportional to the concentration (0 001 to 0'008%), and recovery 
on washing out is very slow. Alcohol, ether, and chloroform slow, and 
may stop, the heart. Formaldehyde, hydrocyanic acid, and sodium 
fluoride seldom stopped the heart absolutely, aDd in many experiments 
did not affect its rate. Hearts depressed in vitality are more sensitive 
to the action of poisons, especially of chloroform. It is regarded 
as probable that alcohol, ether, and chloroform enter into a loose union 
with the colloidal lipoids or other constituents of the cardiac tissue J 
means of molecular valencies, whilst hydrogen cyanide, so l 
fluoride, and formaldehyde enter into definite chemical comtanation y 
means of atomic valencies. 


Autolysia. Walthek Lixdkmann (Zeitsck Bwl, ® 

36 — 52).— Autolysis in the livers of rabbits, cats, a a ^ 
studied under aseptic conditions. Protein hydro ysis, * C1 #t 3 ;; 
and development of gas occur only if the organs ai P 
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Carbon dioxide and hydrogen appear in most variable proportions ; 
hydrogen may be absent in the case of the rabbit. No constant relation- 
ship was found be t wee ° tlw production of carbon dioxide and volatile 
fatty acids ; this is against a fatty acid fermentation of carbohydrate. 
The possibility of the acids arising from protein was shown by the 
occurrence of de-amidation. \v r . D. H. 

The Behaviour of the Pat of Organs in Autolysis, and on 
Preservation Under Aseptic Conditions. Kohsiii Ohta (liiochem. 
Zeitsch., 1910, 29, 1—12).— To investigate the question as to whether 
fat can be formed from proteins, liver and heart muscular tissues were 
preserved in the cold and at 37 — 40- with chloroform water, and the 
amounts of fatty acids in the unchanged tissues, together with the 
cholesterol in the changed and unchanged tissues, were estimated. It 
was found that there was no increase of fatty arid produced under 
any conditions in the liver tissue, whereas the results in the heart 
muscular tissue were irregular, probably owing to tho want of homo- 
geneity in the original tissue. Owing to the small quantities of 
cholesterol, and the consequent uncertainties due to experimental 
error, no conclusion could be drawn as to whether this substance 
increases in amount or not. g. Jj. g, 

The Oxidation Processes of Lipoids of the Spinal Column. 
K. Signorelli ( Modem . Zeitsch., 1910, 29, 25— 30).— it has already 
been shown by Scatfidi that the nervous tissue, especially during 
degeneration, absorbs relatively large amounts of oxygen. The author 
now shows that the lipoids prepared from fresh nervous tissue also 
absorb oxygen, owing probably to the prescnco of uusaturated lipoids. 
The experiments were carried out by means of a microspirometer. 

S. B. S. 

The Amount of Erepsin in Blood-free Organs. Otto 
Cohsheim and Dimitri Pletneff (Zeitsch. physiol. Chem., 1910, 69, 
108—112). — Vernon found the duodenal mucous membrane to be richest 
in a peptolytic enzyme (erepsin), whilst among the organs, the kidneys 
possessed most and the blood least. He determined this colori- 
metrieally by the biuret test. Abderhalden uses tho splitting oil of 
tyrosine from glycyl-tyrosine as his test for such enzymes. In the 
present research a slight modiiication of Vernon's method was 
employed to test the presence of erepsin in cat’s organs (kidneys, 
lungs, muscles); the results confirm those of Vernon; tho organs 
were freed from blood by Ringer’s solution. Erepsin, or, at any rate, 
a peptolytic enzyme, is therefore present in the tissue cells 
independently of the blood. W. D. H. 

The Isolated Kidney; The Influence of Pulse Pressure 
upon Renal Function. Donald R. Hooker ( Amer . J. Physiol., 
1910, 27, 24 — 44). — A perfusion apparatus for the dog's kidnoy is 
described, which yields a pulsatile wave of pressure similar to the 
normal pulse. Tho amount of urinary filtrate and the rate of blood flow 
vary directly as the magnitude of the pulse pressure ; the amount of 
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protein varies inversely as this magnitude ; in all cases tVi 
perfusion pressure was constant. ^ 


The Cortex of the Suprarenal Body. K. Kawashima in- 
Zeitsch., 1910, 28, 332 — 339). — Extracts of the cortical J e ^ <E#n ' 
the horse’s suprarenal contain no enzyme capable of dei 
adrenaline. Small quantities of adrenaline or a related ', ro ' ln e 

substance 


are present. 


W.D.H. 


The Behaviour of the ChromafBne SubBtauce r 
Suprarerial Body in Hunger and Under the Influent- 
Potassium Iodide. F. Venulet and G. Dmitkowskv f I i 
Path. Pharm., 1910,63, 460-464).-In inanition, the chromaffin 
stance of the suprarenal is diminished ; administration of adre'r 
under these conditions prolongs life. Potassium iodide is inhibit* 
towards the secretion of adrenaline, and this in addition to °'^ 
depressor action is considered to explain its therapeutic ^ 
arteriosclerosis. W n )■, 10 


The Peptide splitting Enzyme of Ovaries. A. Kobuxck and 
Waltuer Lob ( Biochem . Zeitsck., 1910,29, 102— 103),— The ovaries of 
rabbits and pigs contain an enzyme capable of hydrolysing B l,™° 
tryptophan. S. I V 


Changes in the Skin following the Application of Local 
Anaesthetics. I. Ethyl Chloride. Shepherd Ivory Fuss and 
William O. Rueiucer {Amer. J. Physiol., 1910, 27, 45-59), -Ethyl 
chloride is an anaesthetic and analgesic ; analgesia (insensibility to 
pain) being the more persistent. This is in favour of the view that pain 
is a sensation subserved by nerve- and end-organs distinct from those 
concerned in tactile impressions. Sensations of temperature are 
dulled. w. D. H. 


Laxatives and the Calcium of the Intestine. Richard Chiari 
{Arch. e.vp. Path. Pharm., 1910, 63, 434—440). — Saline purgatives 
which precipitate calcium ions increase the calcium in the intestinal 
wall, and calomel and alkaloids lessen it. W. D. H. 


Ia the Stoppage of Rhythmic Contractions in a Solution of 
Pure Sodium Chloride Due to Increased Rate of Oxidation? 
Jacques Loeb and Hardolfh Wasteneys (Biochmi i. Zdtsch. , 1910,28, 
350 — 352). — Direct measurements show that there is no increased 
absorption of oxygen due to the presence of sodium chloride in solutions 
containing organisms which undergo rhythmic contractions, so that the 
question in the title is answered in the negative. The retarding action 
of sodium chloride on the rhythmic contractions of Uedusa, is not 
removed by addition of sodium cyanide. l ' ' 

Production of Light by the Firefly. Joseph B. Kastle and 
F. Alex. McDermott [Amer. J. Physiol., 1910, 27, 132—151).— rK 
things are (.oucerned in the production of light by living organisms . 



PHYSIOLOGICAL CHEMISTRY. 


ii. 1089 


photogenic substance, water, and oxygen. The first is characterised 
l)V extreme irritability, but its composition is unknown. Chemical 
' stimuli i especially ether, chloroform, carbon disulphide, carbon tetra- 
, chloride, nitrobenzene, and nitrites of certain metals, cause a con- 
tinuous formation of light in the firefly, whereas normally light 
emission is intermittent, resembling a series of luminous explosions. 
Of the substances tried, sulphur dioxide is the most toxic. Great 
diminution of atmospheric pressure causes emission of light in the 
living animal and in the detached luminous organ. The photogenic 
material can be dried in a vacuum, and retains its power to emit 
light when moistened for at least thirteen months. W. D. H. 

The Secretion of the Infundibular Lobe of the Pituitary 
Body and its Presence in Cerebrospinal Fluid. Harvey Cushing 
and Emil Goetsch (Amer. J. Physiol , 1910, 27, 60— 86).— The view 
that the active principle of this gland is secreted into the ventricular 
cavity is supported by the discovery that the cerebrospinal fluid con- 
tains a substance which acts on blood-pressure like “pitnitin.” This 
can be demonstrated in concentrated specimens of the fluid. Pituitin 
is believed to be a product of the hyaline substance of the pars 
nervosa. W. D. H. 

The Reducing Properties of Milk, Liver, and Yeast. Leopold 
Rose.nthaler (Zeitsch. Nahr. Genussm., 1910, 20, 418— 453).— From 
the results of experiments in which the action of milk on phenylgly- 
oxylic acid was investigated, the author comes to the conclusion that 
the reducing power of milk on such substances as the methylene-blue 
of Schardinger’s reagent (Abstr., 1903, ii, 190), etc., is due to bacterial 
action, and not to that of enzymes. The analogous actions of liver 
and yeast are due to the same cause. W. P. S. 

Aporrhegma. D. Ackermann aud Friedrich Kutsciier ( Zeitsch . 
physiol. Chem., 1910, 69, 265 — 272). - The name aporrhegma is given 
to the decomposition products of protein amino-acids formed by 
physiological processes in the living plant or animal, and includes the 
common ptomaines and acids formed by putrefaction. 

Attention is drawn to the fact that although methylated nitrogenous 
compounds are present in large quantities in vegetable tissues, they are 
rarely met with in animal tissues. Methylated glycine has been extracted 
from the muscles of Crangon vulgaris, Astacus Jluviatilis, and Acanthias 
vulgaris, but does not appear to be present in the muscle of mammalians. 
It is suggested that in warm-blooded animals the nitrogenous products 
are got rid of by processes of oxidation, but that in plants and cold- 
blooded animals they are removed by means of complete methylation. 
Methylation can occur in the case of warm-blooded animals when 
oxidation is stopped to an appreciable extent, for example, in cases of 
phosphorus poisoning. 

A list of aporrhegma and their corresponding amino-acids is given, 
and also a list of methylated aporrhegma. * J. J. S. 

A New Aporrhegma Prepared by Bacterial Agencies. 
D. Ackermann (Zeitsch. physiol. Gkem., 1910,69, 273 — 281. Compare 
this vol., i, 419). — Lysine mixed with Witte’s peptone and dextrose 
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undergoes bacterial putrefaction in the presence of a small a mouot , 
putrefying pancreas, and, after nineteen days at 36°, yields apm^j,u! 
amounts of pentamethylenediamine, which can be isolated as .? 
picrate or aurichloride. A small amount of a product which yield' 
readily soluble platinichloride is also formed. 

Arginine under similar conditions yields tetramethylenediaiQj ne 
S-aminovaleric acid, but not agmatine, and glutamic add yields ,,. a0]i “' 
butyric acid (compare Schotten, Abstr., 1883, 813 ; Gabriel, j jgJ 
360), by the elimination of carbon dioxide. ' ' 

It has not been found possible to isolate methylamine*and ethylamin 
from the products formed by the action of anaerobic bacteria on jElycine 
and alanine. ,J, j g 

A Methylated Aporrhegma from Animal Tissues, p 
Engeland and Ekiedkick Kutschek (Zeitsch. physiol, Chm., 1910 ffi 
282— 285).— The y-aminobutvric acid obtained from glutamic acid 
(compare Ackermann, preceding abstract) is identical with the 
synthetical acid. The aurichloride, <-tU<)0 2 N,HAuC1 4 , crystallises in 
glistening plates, m. p. 138°. 

When methylated, the y-amino-aeid yields a product from whichan 
aurichloride, C 7 H lc O.,N,HAuCl 4 , can be obtained, identical with the 
aurichloride, in. p. 203 1 ’, from y-butyrobetaine chloride isolated by 
Takeda (this vol., ii, 797) from the urine of dogs poisoned bv 
phosphorus. The platinichloride of the ethyl ester, 

(C 6 H 1; >'-C0 2 Et) 2 PtCl 6 , 

has m. p. 222° (decomp.). The occurrence of this betaine in substances 
of animal origin is due to the decomposition of glutamic acid and the 
methylation of the y-aminobutyric acid. The a-kydroxy-y-bulyrir 
betaine formed in muscle extract is probably the first oxidation product 
of y-butyrobetaine. J, J. S. 


Distribution of Nitrogen in the Intestinal Excreta. Hdm 
Labbe ( Compt . rend., 1910, 151, 822 — 824 ).— Normal human fans 
were extracted successively with ether, benzene, aqueous sodium 
carbonate, and glacial acetic acid. Nitrogen was determined in the 
original faces, in each extract, and in the insoluble residue. The 
results are given in tabular form. The benzene extract appeared to 
contain the substances of the lecithin type, whilst the alkaline extract 
probably contained the amino-acids. ^ ■ 1 '■ 


The Secretion of Urine. Joseph Barcroft and If™*-' 
Straub (J. Physiol., 1910, 41, 145— 167).— The diuretics studied fall 
into two groups : (1 ) thoso which produce urine without altera ion m 
the gaseous exchange of the kidney (Ringer's solution, an so .on 
chloride in hyper- and hypo-tonic solutions) ; (2) those w ic ** 
increased gaseous exchange (urea, caffeine, sodium sulphate, p o m 
In the case of urea and caffeine there is a definite poisonin B ac i ^ 
shown by subsequent' depression of the gaseous axe. hange. - 

tinctive features of the urine produced by the second c a»a ar s 
by a process of secretion on the part of the tubules, an t( 
process of re-absorption. After poisoning the ce s . 
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sublimate or by the diuretics of the second class, a flow of urine can 
■•till be produced by the first class of diuretics ; the urine so produced 
appeal's to be isotonic with the blood-serum. Clamping the kidney 
vessels for fifteen minutes after washing out with Ringer’s solution 
joe, not abolish its power of secretion. The special interest of the 
research is the action of diuretics of the first class, and those produce 
urine independently of secretory activity (as judged by the absence of 
increased metabolism), and so their action must be attributed to 
mechanical filtration ; the experimental methods adopted were such 
that changes n rate of blood flow or of blood pressure could be 
excluded. The proteins of the blood-plasma in virtue of their osmotic 
pressure would attract water into the blood; the capillary pressure 
would drive water into the urino. Suppose, for instance that the 
capillary pressure is equal to 27 mm. of mercury, and that the osmotic 
pressure of the proteins is a little lower, say, 25, as it probably is 
in normal circumstances, then the available pressure for filtration 
would be 2 mm. If the amount of protein in the blood-plasma were 
reduced to halt, the osmotic pressure will he reduced to 12'5 and the 
available filtering pressure is thus 14'5, or seven fold increase and 
diuresis will occur. This argument was justified by testing it as 
follows : the animal was bled very considerably, and the blood replaced 
by Ringer’s solution containing blood corpuscles in suspension ; the 
diuresis so produced was very considerable, although the blood -pressure 
was very low, and this was attended with no increase in the gaseous 
exchange. . yy D jp 


A Comparison of tho Total Nitrogen Excretion of either 
Kidney in Normallndividuals. Theodore R Barringer, jun 
and Best. S. Barringer {Amur. J. Physiol., 1910, 27, 119—121).— 
Observations were made on eleven young men. One ureter was 
catlieterised, a bladder catheter collecting tho urine from the other 
kidney. Details are given of the quantity of urine, in periods varying 
from twenty to one hundred and twenty minutes, secreted by each 
. ney,also the total nitrogen, and tho sum of urea and ammonia 
nitrogen. The differences noted are usually small. W. L). II. 

The Excretion of Parenterally Administered Creatine in 
Mammals. Cornelis A. Pekklharixg and 0. J. C. Van Hoogen- 
iu'yxe {Zeitsch. physiol. Chem., 1910, 69, 395-407).— Injection of 
creatine into the blood-stream of rabbits, led to the result that this 
substance is, in part, decomposed in the body, and partly excreted 
as creatinine by the kidneys. The liver appears to be specially 
concerned in its destruction and in its conversion into creatinine. 

W. D. H. 

The Excretion of Organically United Phosphorus in Urine. 
WCRA Konoo ( Biochem . Zeitsch., 1910, 28, 200— 207.).— Previous 
wor ou the organic phosphorus compounds of the urine in hoalth 
of tr] l!,eas ? ^ ave s h° WQ that they are increased by the administration 
0 yceiol-phogpiia.tgg and lecithin. Iu the present research, a dog 
ttr a ° U ,^ rjrse ^ e '^ aD< ^ ^rd, and then to this were added for two or 
ice ays periods, brain, casein, and thymus. On normal days the 
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organic phosphorus in percentage parts of total phosphorus average,] i • 
on the brain days 33, and on the casein and thymus days 1-5. \y. j) j '■ 

The Influence of the Fat of the Food Ingested on ft, 
Excretion of the Acetone Substances. Gunnar FobsssT* 
(Chem. Zentr., 1909, ii, 1759; from Skand. Arch. Physkl, 1909'^ 
349—392).— The excretion of acetone and /3-hydroxybutyric ’acjj 
depends on the food ingested. After meals there is a regular" increase 
in the excretion of acetone substances, and the missing of a 
causes a distinct change in the regular curve representing the excretion, 
and a marked diminution in the amounts excreted. The excretion 
depends on the fat ingested ; no difference could be detected between 
the action of the higher fatty acids (lard, etc.) and the lower fatty a* 
(butter). When the store of glycogen in the body had diminished 
relatively small quantities _ of fat caused acidosis, similar to that of 
severe diabetes. S. B, S, 

The Influence of Muscular Work on the Excretion of 
Acetone Substances, with Diets Poor in Carbohydrates 
Gunnar Fokssnek (Chem. Zentr., 1909, ii, 1760; from Shnd, Ardi 
Physiol., 1909, 22, 393 — 406).— On different days, certain amounts' 
of muscular work wero performed (marching), which were in the 
ratios of 1, 2, 3, and 4. The average diet consisted of 11 17 gram 
protoin, 239 grams fat, and 59T grams carbohydrates. Muscular 
work was found to. diminish the body reserve of carbohydrates, 
which are concerned in the formation of acetone substances, This 
diminution was, however, only proportional to the amount of work 
performed within certain limits. The maximal action under the 
condition of experiments was attained by a forced march lasting [01 
two to thirty-six minutes. S. B. S, 


Melanuria. Hans Kppixgek ( Hiochem . Zeitsch., 1910, 28, 181—192), 

The origin of the black pigment which occurs in certain malignant 

tumours and passes into t he urine is obscure, and the suggestion tint 
it originates trom tyrosine by the action of a tyrosinase is das to 
experiments in vitro only. The present research shows that this 
pigment (melanin) originates from tryptophan. By feeding with 
tryptophan, tho excretion of the pigment is increased three-fold, 
whereas tyrosine and phenylalanine, the parent substances ot horns 
gentisic acid, have no efiect. The urine is sometimes darkly colour! 
when passed, sometimes the darkening comes on after exposure tot 
air but in all cases of melanotic tumour, it appears on the addition* 
oxidising agents; the material in the urine is then Dot “ ela ™’ 
melanogen. § This can be precipitated from the 01-w. J 
acid and mercuric sulphate, and can then be 
precipitate by a method which is described m j u a “„ r 

obtained in crystalline form. irinal urine. 


other reactions of melanogen as 


lOgen as conuiixieu 

following formula was calculated from its peicenW.ge 00 j. 
C 6 H 12 0 4 N 2 S, and it is regard*! provisionally m > a hydroxy ^ 
pyrollidinecarboxylic acid in the form of an et P 
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'.substance was separated from the same urine j it is probably related 
jt„ the first, but this requires further investigation. W. D. II. 

Acapnia and Shock. VII. Failure of the Circulation 
;■ Yasdell Henderson ( Amer . J . Physiol JLOlU, 27, 152-176. Compare 
jtliis vol., ii, 622). The essential factor in the circulation in shock is 
loot heart failure, but failure of the veno-pressor mechanism, which 
[consists, in part, of the tonus of the tissues and, in part, of osmotic 
processes. Tonus is largely dependent on the carbon dioxide they 
contain, and vihen the tension of carbon dioxide (regulated by the 
respiratory centre) is diminished in acapnia, the blood stagnates in 
the venous reservoirs. Acapnia upsets osmotic processes ; water passes 
out of the blood into the tissues, and is ultimately followed by tissue 
asphyxia and acidosis. \\ T q jj 

The Fundamental Constituents of Tumour Cells. Emu, 
Abdeiwalden and Flouentin Medigreckanu (Zeilsch. physiol. Chew ., 
1910, 69, 66 — 71). — Tyrosine, glutamic acid, and glycine were 
estimated in the cell proteins derived from various malignant 
tumours.. The different kinds of tumours all yielded the ‘three 
amino-acids in approximately the same proportion. W. D. H. 

The Theory of the Wassermann Reaction. E. Gatz and R. 
Ixada (Biochem. Zeitsch., 1910, 28, 374— 391).— Sachs and Rondoni 
have shown that dilution of the alcoholic extract iof the syphilitic 
liver with salt solution causes a cloudiness, which varies as the 
dilution is effected slowly or rapidly. The manner of dilution 
influences the power of the extract in uniting with complement, and 
they explain this as duo to a physical cause, namely, the size of the 
particles in suspension. There is an undoubted alteration as Sachs 
and Rondoni described, and this disappears on cooling • moreover, the 
difference does not run parallel to the change in haemolytic power ; 
the latter, however, does not remain unaltered. Sharper results are 
obtained in extracts diluted slowly, and those who use the Wassermann 
reaction for the biological detection of syphilis must recognise the 
importance of this factor. It appears doubtful if the explanation is 
wholly physical. \V. D. H. 

Serological Studies with the Help of the Optical Method. 
XI. Parenteral Administration of Carbohydrates. Emil 
Auderhalden and Georg Kapf.be kg er ( Zeitsch . physiol. Client., 1910, 
69, 23—49). — Sucrose injected either into the blood or subcutaneously 
is inverted in the blood, but great differences are seen in different 
animals. Lactose is also affected, but not rallinose. After the injection 
of lactose, dog’s serum or placma inverts sucrose and lactose, but not 
ram nose. The action of the these fluids on the two disaccharides is 
noticeable seven to eight hours after a subcutaneous injection of 
either, and lasts at least fourteen days. Whether the urine has the 
same power has nob yet been investigated. The agent in the blood 
that acts on the sugars, dialyses into distilled water. A temperature 
0 60° destroys the power, and of 4° lessens it. W. D. H. 

vol. xcvill. ii. 7-1 
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The Influence of Pharmacological Agents on Oxidation i 
Organism. Julius Babe and Wilhelm Meykrstkiv I'g, ^ 
Path. Pharm., 1910, 63, 441— 459).— The importance of oxidati ^ 
a source of energy, and the way in which body functions are ; tl j ° n *' 
by drugs acting on oxidation processes are well illustrated by ,, 
work on narcosis. In the present research, the point investw^ 111 
acetone formation in the liver perfused with various drug* , . ls 
potassium cyanide, chloral hydrate, trichloroacetic acid, dimethyl ^ 
turic acid or ethylbarbituric acid (veronal), salicylic acid "sal ' i 
aldehyde, saligenin, p-hydroxy benzoic acid and aldehyde, und m-byd — ' 
benzoic acid and aldehyde. All of these inhibit acetone formatiiT' 
varying degrees, but the figures given show that the variation is" ^ 
proportional to their effect on oxidation ; indeed, some increase ’i-T' 
tive processes. lu the oxidation of butyric and liydroxvbntyric 'it 
in the liver, two different processes or factors have therefore to be de,l" 
with. W. b. H ' 


Behaviour of Phloridzin after Extirpation of the Kidneys 
Erich Leschke. Answer to the Preceding. Karl Gue&jei 
and Ernst P. Pick ( PJliigers Arclnv, 1910, 135, 171— ]'5 j; t ; 
Compare this vol., ii, 530). — Polemical. Both sides maintain' their 
original position, p jj 


Quantitative Investigations on the Chemistry of Stroph. 
anthin Action. Walther Straub (Biochem. Zntsch., 191(1, 28 
392 — 407). — Alkaloids which act on certain organs, such ns the heart' 
can be washed out and rc-obtaincd in the washings, and their action i,- 
thus reversible. This is not the case with the digitalis glueoside. 
Strophanthin is in this relation similar to alkaloids, and its action is 
largely reversible. Tested on a frog’s heart by perfusion, the reaction 
is proportional to the concentration of the drug, and there is probably 
a chemical action between the cell constituents and the glueoside. 
although very little of the latter is used in the combination or inter- 
action, and there is no storage in the heart muscle. W. D. H. 


The Systolic and Diastolic Heart-Action of Strophanthin. 
N. Werscuinis (Arch. exp. Path. Pharm., 1910, 63, 3S6 — 404). — This 
drug in Ringer’s solution applied to the exterior or interior of the 
frog’s heart leads in small concentrations to diastolic stoppage, in 
medium doses to systolic stoppage, and in high concentrations to diastolic 
stoppage and paralysis. Mixed with blood-serum, the toxic poweris much 
increased. This is, in part, due to the lipoids present, and lecithin 
exerts a similar action, but the effect in producing systolic stoppage 
appears to be specially due to the salts of the serum, pait-icu m; 
those of calcium, but calcium salts only exert this “ 

applied endocardially. 


The Action of Strophanthin on the Blood-Vessels. 
Kasztan (Arch. exp. Path. Pharm., 1910, 63, 405 4- )■ . 

, , v ..Lin,, arterial pressure is, m 


of members of the digitalis family in raising arterial ^ 

part, due to vaso-constriction, and large doses wi soo 
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kidney blood-vessels and lessen the flow of urine. The present 
research specially takes up this point, arid the organs of cats, rabbits, 
ami dogs were perfused with strophanthin in Ringer’s solution. 
Solutions of one or more per million (onstrict the blood-vessels of 
kidney and intestine ; concentrations below this dilate them, but here 
a difference between the kidney and intestine is noted, for smaller 
concentrations, which constrict the intestinal, will still dilate the 
kidney blood-vessels. tV. D. H. 

[Physiological] Action of Atropine, Pilocarpine, and Physos- 

tigmine. Arthur R. Cushny (J. Physiol., 1910, 41, 2:13 245). 

Pilocarpine causes contraction or inhibition of the cat's uterus, accord 
ing to the condition of the organ, in this resembling the effects of 
adrenaline or hypogastric stimulation. Its contractor action is 
antagonised by ergotoxine, as is that of adrenaline or electric 
stimulation. It differs from adrenaline in being antavonisod 
completely by atropine whether it contracts or inhibits tho uterus. 
Phvsostigmine contracts the uterus, and is antagonised by atropine. 
It is suggested that pilocarpine and atropine act on receptive 
substances associated with the nerve impulse path to the uterus, but 
do not lie actually on this path. Physostigmine may probably affect 
the receptors associated with the auguientor path only. In the case of 
other abdominal organs, the same explanation is regarded as tenablo, 
whilst, in other cases, the receptive substances are regarded as lying 
ou the impulse path, since this is interrupted by atropine. 

W. D. H. 

The Behaviour of Morphine in the Frog. Bronislaw Frenkel 
(Arch. exp. Path. Pharm., 1910, 63, 331 — 340). — Most previous 
workers on morphine have employed warm-blooded animals. Frogs 
differ from these in the prolong'd period of primary excitation, 
culminating in tetanus, and in manifesting no immunity. Morphine 
is retained for a long time in the frog’s body : after eight days it is, 
however, all eliminated, mainly by tho alimentary tract, from which 
65% of the amount given is recoverable; comparatively little (10%) is 
destroyed in the body. None is found in the central nervous system, 
hut the liver, and next to that the muscles, contain most-. The des- 
truction is increased by an elevation of body-temperature and of 
arygen tension. W. D. II. 

,, Influence of the Concentration of Hydroxyl Ions in a 
Sodium Chloride Solution on the Relative Anti Toxic Action 
J l' Potassium and Calcium. Jacques I.oeb (Itiochem. Zeitsch., 
11)10, 28, 176 — 180). — The poisonous action of sodium chloride on 
he developing fertilised eggs of the sea-urchin is neutralised to a 
peater extent by potassium than by calcium in neutral or slightly acid 
-oiution ; in alkaline solution, on the other hand, calcium is more 
effective than potassium. In all cases the effect of a mixture of 
jotassium and calcium is greater thau the sum of the separate effects. 
Addition of alkali to a mixture of potassium and sodium chloride 
creases the poisonous action, whereas alkali renders a mixture of 
oaiucQ and calcium chloride less poisonous. G. S. 


74—2 
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Why Does Sodium Cyanide Diminish the Poisonous A. c t: 
of Sodium Chloride on Sea-Urchin’s Eggs? Jacques lore ' 0l J 

Hakdolph Wasteneys ( Biochem . Zeitsch., 1910 , 28 , 340 349 ?'"^ 

Warburg (this vol., ii, 628) accounts for the poisonous action f 
sodium chloride on sea-urebin’s eggs on the assumption that > 
increases the oxidation processes to such an extent that the e »„ ■! 
disadvantageous^ affected, the favouring effect of the calcium 'J 
due to its property, of bringing back the rale of oxidation to r,“ 
normal value. The authors have determined the amount of oxw * 
used up when the eggs develop in different solutions, and show 
in sodium chloride solution there is no increase, but if anythin* 
decrease, in the amount of oxygen absorbed. Warburg's observation 
that more oxygen is used up in a given time in a solution eontainin 
sodium chloride and cyanide than in the same solution with the 
addition of calcium, is confirmed, but no final explanation is 
advanced. The anti-toxic effect of sodium cyanide in a solution con- 
taining sodium chloride is ascribed to the former substance retarding 
the development of the egg or the oxidation changes accompanying 
development. Q. g " 


The Inhibition of the Toxic Action of Certain Poisons on the 
Eggs of Sea-Urchins Due to Depression of Oxidation in the 
Eggs. Jacques Loeb (Biochem. Zeitsch., 1910, 29. 80— 95),— It was 
found that the stoppage of oxidation in the eggs, either by sodium 
cyanide or by driving out oxygen from the artificial sea-water 
hydrogen, inhibited the toxic action of the following classes of sub- 
stances : (1) Neutral salt solutions; (2) sugar solutions; (3) hyper- 
andhypo-tonic solutions ; (4) narcotics (chloral hydrate, phenylurethane, 
chloroform, and alcohol). This action of deficient oxidation cannot be 
due to inhibition of the bifurcation process, for it inhibits the torn 
action of substances like chloral hydrate, which themselves inhibit the 
bifurcation of the egg. S. B, S, 


The Removal of the Poisonous Effects of Hydrocyanic 
Acid by Substances which Split off Sulphur. Josef Hebtixg 
(Biochem. Zeitsch., 1910, 28, 208— 212).— Lang found that hydrocyanic 
acid compounds led to the excretion of thiocyanates, and in minced 
organs the change of potassium cyanide into thiocyanate also occurs, 
the sulphur arising probably from the cystine of protein. He further 
showed that various sulphur eoiupouuds protect the organism against 
the poisonous effects of hydrocyanic acid. Reid Hunt and others base 
confirmed this. In the present research on rabbits, the antidotes, 
investigated were sodium tetrathiouate, cystine, /3-thiolactic acid, an 
a- and /3-dithiodilactyIic acids, and Loven's trithio-compoun d, 
C 6 H 1Ci 0 4 S,. All were protective in some degree, b «t none 
thiosulphate in efficiency. 


The Supposed Immunity of Toads to their own Pois 
(Secretion of Skin Glands), Hebmann Footer (4 m*. W' 
Pharm., 1910,63, 374 — 385).— It has been generally stated Itb 1 1^. 
like snakes, are immune to their own poison. The cu ane 
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of toad ® con ‘ ams sev , ei ; al act ! re ““stituents, namely, a hiemolysin 
<* Iled phrynolysm and two substances, bufonin, similar to cholesterol 
an ,l an easily soluble substance, bufotalin. Tbe last two substances 
produce the mam toxic symptom, namely, a digitalis-like action on the 

heari - , jt research that the w sof frog' 

are easily affected by the toads pm, son, stoppage and systolic con- 
tracture being produced; the same occurs also in the toad's heart 
This fiction is to a great extent annulled by previous treatment of the 
secretion with cholesterol. ^ 


Chemistry of Vegetable Physiology and Agriculture. 


Spontaneous Ignition of Coal, Ernst Galls {Cent- Bakt Par 
19K1, n, 28, 461-m).-The bacteriological oxamSon of hv^ 
kinds> of coal showed the presence of seven kinds of spores of which 
three were identified as Bacillus mblilis, B . mesentericus, and a kind 
of ; s„rcm«. The spores develop at the ordinary temperature and 
without air, and non-stenlised coal, moistened with tap-water -»ave 
m one experiment a luxuriant growth of bacteria. 1 8 

Further experiments on the production of gas from coal by the 
action of bacteria showed that four of the seven microbes produce 
inflammable gas, about three-fourths methane, about one-fifth carbon 
dioxide, with small amounts of carbon monoxide. The bacterial action 
was found to result in a rise of temperature, tbe greatest effect being 
produced by B. pseudosubtilis (1-3°). Finally, it is shown that coal 
which has been subjected to the action of the bacteria ignites at a 
; ower temperature. 

The conclusion is drawn that whilst bacteria are not the direct 
attse of the spontaneous ignition of coal, they may play an important 
art m the production of conditions which result in ignition. 

N. H. J, M. ' 


3 Destruction of Gelatin by Micrococcus prodigiosus. 
" ‘“'smitzky (Biochem. Zeitsck, 1910, 29, 101— 125 ).— Micrococcus 
maigtom contains an enzyme which is capable of liquefying gelatin, 
M can be detected in culture media after sumo days.’ It is very 
teat-stable. The products of the action of the organism on gelatin 
mV -ft 0 , InTesti g a ted, and the amounts of nitrogenous matter 
^cupiable by tannin solutions after varying intervals of culture 
»ere estimated. In addition to these peptides, crystalline substancos 
re a so produced, of. which only glycine was identified with 
am y. Probably leucine and proline were also produced . 

S. B. & 


■ c 10n Nitrates in Alcoholic Fermentation. Auguste 
t h B t, CH an<1 Lanzenbekg ( Compt . rend., 1910, 151, 726—729).— 
las been held that the presence_of nitrates during alcoholic fermen- 
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tation is harmful, owing to the toxicity of these substances toward 
yeast, This view, based on the experiments of Mayer ( 1869 ) and t 
Dubrunfaut ( Compt . rend., 1871, 73, 263), is now shown to be incorrect 
Potassium nitrate has a slightly inhibitory effect when present to q,' 
extent of 07%, but in concentrations exceeding this, up to ,, 
strongly stimulates the production of alcohol. 

Expei iments were also conducted on zymase with similar results, 
the amount of carbon dioxide produced was found to increase to 
a marked extent when the salt was present in 0-5— 4% solution 
The optimum concentration varied with the nature of the yeast f rtm j 
which the enzyme was prepared. It was found, however, that the 
multiplication of yeast cells is checked by nitrates, especially j n p, 8 
more concentrated solutions. W, 0. \V. 

Influence of Nitrates on Alcoholic Ferments. E. Kayser 
(Compt. rend., 1010, 151, 816—817. Compare Abstr., 1907, ii, 28? 
383, 903; Fernbach and Lanzenberg, preceding abstract). -M ud- 
vanese nitrate is even more active than the alkali nitrates in 
promoting alcoholic fermentation. Tho optimum dose of this salt 
varies with the nature of the yeast. W. 0. W. 


Influence of Environment on Enzymic Action. Frederick \y, 
Payy and Hubf.kt W. Bvwaters (/. Physiol., 19 1 0, 41, 168 — 193).— 
The inverting power of an aqueous extract of yeast is increased ten- 
to tif teen-fold by the addition of a boiled extract of yeast. This is attri- 
buted to the acidity of tho boiled extract, for the same results can be 
obtained by substituting acetic acid for the boiled extract. If jew 
cells are used, acetic acid has the same activating effect up to a certain 
optimum point, after which addition of acid diminishes the inverting 
power. After desiccation, treatment with alcohol, or grinding with 
kieselvuhr, yeast yields an aqueous extract with enhanced enzymic 
power? which acid fails almost entirely to increase further, The 
activity produced by acid can be removed by the addition of alkali, 
The diastatic enzyme of the oyster is influenced by boiled oyster extract 
and by acetic acid in the same way, hut not to so great an extent. Ik 
addition of acid, not only increases the amount of reducing substance, 
but also increases its reducing power. The post-mortem production o! 
su«ar in the liver can be checked by an alkaline injection, and sub- 
sequently the production of sugar can be increased by rising amount 
acid until an optimum is reached. The dried or coagu ktri bee 
behaves to acid and alkali like the fresh organ. Die I 
production of sugar and of acid by the liver runs on para lei me 
the acidity so produced is regarded as the governing factor fo s 
formation! Fluorides restrain the formation of both acid an ^ 

The Kinetics of Toxic Action of Dissolved Sabsto^I- 

The Influence of Concentration. ^2-248)1- The 

stein, and Anton Keuss (ISiochem. Zeitsch, 1910, j ^ 

disinfecting action, determined by means of _ ^ 6tim a t ed. A« tlc 
method, of various acids on different bacteria 
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and K-butyric acids were found to be more powerful disinfectants than 
hydrochloric acid in isohydric solutions. The disinfection constant of 
hydrochloric acid in A/25— JV/150 solutions was found to be approxi- 
mately proportional to the square-root of the concentration of the acid 
For butyric acid in concentrations JV/G'B-iV/26, it was proportional to 
the square of the concentration, or for acetic acid in concentrations 
yji-: V/31, the disinfection rate was approximately proportional to the 
concentration itself. The relationship between the disinfecting action 
and concentration of a substance can be expressed by the General 
equation: K- A.C B , where A'=constant of disinfection rate, (? = con- 
centration, and A and B are constants. The exponent Vis the 
characteristic constant for any particular disinfectant. B S 

The Kinetics of Toxic Action of Dissolved Substances II 
The Influence of Neutral Salta and Temperature on the 
Disinfection Rate of Acids. Theodor Part,, Gustav Birstein 
and Aston Reuss ( JJiochem . Zeitsch., 1910, 29, 219 -27S).— Certain 
inorganic substances increase the disinfection rate of inorganic acids 
without themselves acting as disinfectants ; an aqueous solution with 
equivalent quantities of the acid HX, aud the salt .MX.,, has approxi- 
mately the same disinfection rate as an acid IIX a . The disinfection 
rates of acid-salt mixtures with different contents in salt are 
approximately the same as those of the salts having the corresponding 
concentration. The temperature-coefficients of the disinfection rates 
were also determined. g. jj g 

Catalase of Moulds. Arthur \V. Dox (/. Amer. Client. Soc. 
1910, 32, 1357 — 1361). — A study of various species of I'enkittium 
and Aspergillus has shown that these moulds contain catalase. When 
the mycelium first appears on the surface of the culture-medium, it 
contains a very active catalase, but, after about fifteen days, the 
quantity of this enzyme in the cells of the fungus gradually decreases, 
whilst that in the medium steadily increases. The means by which 
this passage of the catalase from the mould into the medium is effected 
cannot at present bo explained, but it seems probable that some of the 
colls of the fungus undergo disintegration or suffer a loss of vitality, 
thus allowing the enzyme to diffuse or to be mechanically discharged 
into the medium. E Q. 

Formation of Hydrogen Cyanide in the Germination of 
Seeds. Ciro Ravenna and If. Zamorani (Atti R. Acead. Lincei, 
1910, [v], 19, ii, 356 — 361). — Although the seeds of Sorghum vulgare 
do not contain hydrogen cyauide, yet tho distillate from them 
when germinating always yields that substance. This is the case 
whether germination takes place in the dark or in light, and the 
amount found increases to a certain limit (O'OS'.lty of the weight of the 
Seeds), then decreases. The seeds of Liiium usitutissimum, which 
contain hydrogen cyanide (0'027%), behave similarly, bub the maximum 
amount is greater (0'5%). It is suggested that carbon dioxide or 
carbohydrates are concerned in the formation of the acid. Bess was 
produced (in some experiments) >n the absence of carbon dioxide, 
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whilst seedlings grown in the dark and supplied with destr 
produced more than similar etiolated plants not so treated. 

K. V. S. 

The Elective Role of the Root in the Absorption of g i. 

Jean de Rufz de Layison ( Compt . rend,., 1910, 151, 675 677) 

rate of absorption of sodium, potassium, and calcium chloride fro ' 
aqueous solutions by the cut stems and roots of plants has t 0 
determined. It was found in the case of the haricot that so/"' 
chloride was not absorbed by the roots, whilst considerable qiianhsm 
passed into the stem. The latter absorbed all the salL presented^ 
it with equal facility, whilst the roots showed a marked seleetiv° 
action. W. 0. W. ' 

Cryoseopic Determination of the Osmotic Pressures f 
Some Plant Organs. W. R. Gelston Atkins (Sci. Vnc. n °f 
Soc., 1910, 12, 463— 409).— Records avo given of measurements 
of the osmotic pressure of the juices extracted from over fft 
fruits, leaves, stems, etc. , of plants. In the case of fruits the pressure! 
varied from 5-94 atm. for a specimen of Lycopmkum escukntmte 
28'27 to 29'53 atm. for Primus communis, the high numbers in the 
latter case being due probably to the sugars. Citrus Limonum «ir es 
larger variations, 10-46 to 12-21 atm. for samples obtained in August 
and 12 05 to 14 06 atm. for those obtained in February. The pressure 
in the rind is somewhat lower. The red stems of Rheum qjjuimk 
gave 0-52 atm., this low number being associated with the relativek 
low molecular weight of oxalic acid, tho chief constituent of the 
juice. 

The pressure in the underground organs studied ranged from 6-5atm. 
in the tubers of Solatium tuberosum to 18-7 atm. in the tubers of 
llelianthus tv.be/osus. 

Calculations of the mean molecular weight showed that the red 
stem of Rheum officinale gave the lowest value, 76, and the tubers of 
Heliantlivs tvbermus the highest value, 394. The fruits gave values 
varying from 111) to 231. 

The author concludes that similar plant organs of the same species 
have approximately equal osmotic pressures, but this deduction does 
not apply to leaves. E. J, E, 

Hydrocarbons of Vegetable Origin. Timothee Klobb, Jvies 
Gaunter, and R. Khiiwein (Hull. Hoc. chim., 1910, [iv|, 7, 1)40—950, 
Compare Klobb and Faudre, Abstr., 1907, ii, 123).— Methods for the 
isolation of hydrocarbons occurring in plants are described, and a 
number of the hydrocarbons are characterised. Many sinn™ 
saturated hydrocarbons of vegetable origin have been describe y 
Power and his collaborators. , 

The plant material, usually flowers, is extracted with either co 
warm light petroleum, and the soft extract left on removal o 
the solvent is dissolved as far as possible in boiling acetone, j 
the filtered hot acetone solution the hydrocarbon sepaiates on 
and may he purified if necessary by boiliDg with potassium y 
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i" °'«>M and ^sequent recrystallisation from ether or acetone An 
;li re, native process consists in treating a concentrated alcoholic extract 
of the flowers with aqueous ammonia solution (15— 20»A for several 
days to remove tannins, etc., and then extracting with ether The 
residue left on detailing off the ether is treated with potassium 
hydroxide m alcohol, tho solvent d, stilled off, and the residue poured 
into 'rate and extracted with ether. The residue from thV. w 
solvent is extracted with boiling alcohol, which, on cooling, depo its 
the hydrocarbon in crysta l, ne form. These hydrocarbons dillve 
>“ '™' lr ! ’!« ht P etroleHm - chloroform, or carbon disulphide and can be 
obtained m microscopic crystals from boiling acetone or alcohol, but 
they assume a more definitely crystalline form if left in contact with 
acetone during one or two days or if obtained by slow evaporation 
rom dilute so ut.ons m ether. The melting point varies from 53" to 65“ 

<eX"te!° Ck) ' Th6y ar6 U, ‘ affeCtea 

The flowers dim* jnonlana, yield, in addition to arnidiol (Ab.tr., 
1901, l, 410 1 JOB, i, 5J4), a mixture of hydrocarbons, from which one 
having the formula C 30 H cj! , m. p. fa2 J , lias been isolated in a pure state 
(compare Burner, Inang. Disc., Erlangen, 1892). Matricaria c W 
mU bowers, treated by the second general process, furnish a hydro- 
carbon, O m H 60 , m. p 52— 54", which crystallises in colourless lamella;. 

Hie hydrocarbon, C 2S H 5S , from Antennarirt itioiai, m. p G 4 g«o 

crystallises m nacreous lamella; from acetone Worm seeds (flowers of 
Artemisia maritime,) yield a hydrocarbon, ChJI,.., m. p. 55-58° which 
crystallises m colourless lamella-, and even" after purification evolves 
hydrogen bromide with bromine in carbon tetrachloride. The hydro- 
carbon, b 27 H M , from Tussilago furfura flowers, m. p 57 — 59 ° 
forms nacreous, hexagonal lamell*. The flowers of Tilia europea yield 
^hydrocarbon, C 28 H SS , m. p. 54-56°. The hydrocarbon isolated by 
haiHim from chamomile flowers (Abstr., 1884, 391) is shown to have 
o oi nm a C 8(l ll fi2 ; it melts at 64°. and crystallises slowly from ether 
m colourless lamella*. 

the formulae assigned to the various hydrocarbons have been 
controlled in most cases by cryoscopic determinations in naphthalene. 

T. A. II. 

Formation and Distribution of Certain Alkaloids in 
rn aPaV ^^ 0mQiferu “' M - Kerbosch (- 1‘harm. Ill tekllad, 1910, 47, 
10 2-10,4 1081-1094, 1 106-1 11 9).- An investigation of the 

■li !Ln ' distribution of the alkaloids of Papaver somniferum in 

■ Itterent parts of the plant at various stages of its growth. The 
contains a trace, of narcotine and amorphous alkaloids. After 
ee . ta Jp germination, the seeds have developed an appreciable 
ilant ' ^ th narc otine, and the alkaloids make their appearance in the 
; J , ln . . 8 order : uarcotine, codeine, morphine, papaverine, narceine, 
our When tlle plants are 5 — 7 cm. high they contain the 

a xaloids first named, and they are present in all the organs 
vhei e . n aD i, t fr0m tlle time flower ' n g ""111 lb reaches maturity, 
n J rf- ™ contain narcotine, codeine, and morphine. The 

posi ion of the sap differs in different parts of the plant. Germina- 
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tion of the seeds in an atmosphere free from nitrogen a] s0 , 
narcotine, its formation being occasioned by the decomp os ; t j ' Utt> 
proteins. The proportion of narcotine in the buds is much 
than in the unripe seed husks. & e ' 1 er 

With a solution of cadmium iodide (18 gram) and casi lun ; 

(5 gram) in 100 c.c. of water, papaverine, codeino and morphine 'i 
additivo products readily identified by thoir crystalline f orai ^ 
addition of the reagent, each of the six alkaloids gives an amoreli 
precipitate; on warming, the additive products of those I"', 
dissolve, and crystallise on cooling, whilst those of the others 
amorphous. A J u- 


Chemical Examination of the Bark of a Species of 
Prunus. Hohace Finxemoke ( Pkarm . Joum., ]j}]o, rj v i 
604 — 607). — A spurious substitute for Prunus serotina bark which 
is very similar to the bark of P. emarginata, has been examined' d 
found to differ from the true bark in containing no cyanovenoti 
glucoside yielding benzaldehyde on hydrolysis (Power and ji 00 ^ 
Trans., 1909, 95, 243). It contains quercimeritrin (Perkin, Trans' 
1909, 95, 2181), a new colouring matter glucoside (prunitrin), an da 
phytosterol as its principal constituents. 

A concentrated alcoholic extract of the bark was dissolved in water 
and extracted with ether, which caused the precipitation of sons 
impure prunetin (see below), but dissolvod a mixture of (l) an acid 
substance , m. p. 121°, crystallising in plates, and giving a reddish- 
purple coloration with ferric chloride solution; (2) a phytostml 
m. p. 137°, which furnished an acetyl derivative, 0 2? H (5 0Ac, m, p. 
121°, crystallising in lustrous plates; (3) fatty matter furnishing 
the same phytosterol and formic, butyric, and palmitic acids on 
hydrolysis ; (4) prunetin, C 16 H,.-,0,,, m. p. 242° (corr.), which crystal- 
lises in colourless needles, dissolves in alkalis with a yellow colour, 
but is sparingly soluble in organic solvents. It furnishes a mm- 
acetyl derivative, m. p. 190°, a diacetyl derivative, m. p. 221 — 226 5 
(corr.), and a dibenzoyl derivative, m. p. 215°, all of which crystallise 
well. On treatment with methyl iodide and sodium methoxide it 
yields a monomethyl ether, m, p. 145°, crystallising in flat, lustrous 
needles, and this in turn gives a monoacetyl derivative, m. p. 202 , 
crystallising in colourless prisms. When heated with hydriodie 
acid, prunetin furnishes 1 mol. of methyl iodide, and j/runelol, 


m. p. 290", which crystallises in colourless needles, yields airmens 
derivative, m. pi. 205°, and on methylation furnishes a mixture of 
prunetin methyl ether (see above), and a socond product, which u 
insoluble in ether and furnishes a crystalline acetyl derivative, m, p 
186 3 . Both prunetin and prunetol, on solution in boiling acetic aci 
and addition of sulphuric acid, furnish unstable sulphates of t e 
described by Perkin and Pate (Trans., 1895, 67, 644). On fusion wi 
potassium hydroxide, prunetin yields p-hydroxyphenylacetic aci 
substance which gives the reactions of phloroglucinol, an UI j p| ]a t 
methyl iodide on treatment with hydriodie acid. It is cornu ere 
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priinetin is closely related to scutellarein (Molisch and Goldschmiedt, 
Abstr., 1902, i, 48) in constitution, and may have the formula 

OMe-C — CH C— 0— CH CH- CH— C-OH 

CH-C(OH)=C-CO-C— C— CET-CH ' 

The aqueous solution, after extraction with ether, deposited on 
standing crystals of quercimeritrin (Perkin, Trans., 1909 95 

2181 ). 

The aqueous extract on defaeeation with lead acetate and subsequent 
extraction with ethyl acetate furnished a new glucoside, prnnitriii, 
C. JIjAi, crystallising from hot water in slender noodles’ This, on 
hydrolysis with hydrochloric acid, yielded prunetin and dextrose, and 
is probably the source of prunetin in the bark. Yellow colouring 
matters also occur in. Prunus cerasua and P. avium barks, 

T. A. H. 

The Resistibility of Wheat and Barley to Poisons and its 
Importance for Sterilisation. ITeinricu Sctiroedek (Cents. Ball. 
Pin-., 1910, ii, 28, 492— 505).—' The following method was found to be 
suitable for sterilising wheat and bailey grains. The seeds are first 
well washed in runniug water, and then immersed in 5% silver nitrate 
solution for eighteen to twenty-four hours. They are then washed 
with water, and allowed to swell in a dilute solution of sodium 
chloride. 

The method would presumably be suitable for other seeds, such as 
rice and oats, which are protected similarly to wheat, but it does not 
seem suitable for sterilising leguminous seeds. 

Only undamaged seeds can be sterilised with silver nitrate. 

X. li. J. M. 

Influence of Some Artificial Oxydases and of Some Metallic 
Compounds on the Growth of Wheat. V. Nasari (Atti R. 
Accad. Lincei , 1910, [v], 19, ii, 361 — 307). — From experiments on the 
germination of wheat in the laboratory and also its growth under 
agricultural conditions, the authors find that compounds of manganese 
(dioxide, sulphate, carbonate) exert a favourable influence on the result 
obtained. The manganese compounds were supplied to the plant in 
three ways : (1) as a component of an artificial oxydase, with which 
the seeds were enveloped ; (2) as a component of a paste containing 
starch and nitrogenous organic matter, with which the seeds were 
covered ; (3) as a fertiliser. Ferric oxide may also have a beneficial 
effect, but ferrous sulphate only prevents mildew. Copper and 
aluminium sulphates affected growth unfavourably. R. V. S. 

Putrefaction Bases from the Decomposition of Soy Beans 
(Glycine hispida). Kiyohisa Yoshimura ( Biocliern . Zeitsck., 1910, 
28, 19—22. Compare Abstr., 1909, ii, 928). — The following bases 
can be isolated from the products formed when soy beans are boiled 
with water, the moist beans rubbed in a mortar until the wholo has a 
pasty consistency, and left for some four months at the ordinary 
temperature : /?-amino-4-ethylglyoxaline (/3-iminoazolylethylamine : 
Ackormann, this vol., i, 419), 018; tetramethylenediamine, 0‘25 ; 
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pentamethylenediamine, 0*53 ; trimethylamine, 0-23; arnmonii 
The numbers refer to grams per kilo, of air-dried material. 4 i! ' i 

Histidine, arginine, and lycine could not be detected. j j 

Harmlessness of Sulphurous Acid in Wines, P 
(Ann. Chim. anal., 1910, 15, 419 — 421 ; Bull. Soc. chim. I a j . , 

7, 998 — 1001). — The author emphasises the non-injurion’s e j- f 
sulphurous acid, points out the necessity of using this acid ■ 
manufacture of certain classes of wines, and draws atte^tier", 
report recently issued (this vol., ii, 734) which deals witju this v° 8 

w/p.r 


Importance of Osmotic Pressure and of Electrolytic p 
ductivity in Judging Soils. Josef Koxig, Julius Hasi-xjhu ' 

and H. Meyerixq (Landw. Versuchs-Slat., 1910, 74, 1 §6) 

nation of the osmotic power of taking up water yields good results * 
a constant temperature (18 — 20°) is maintained. The process cau l™ 
be employed for the estimation of the mol.-wt. of substances not* 
only slightly, subject to diosmosis. 

Estimation of electrolytic conductivity of soils «enerally yield 
values closely related to the osmotic power of taking up water both 
are considerably increased by tbe usual manures, and diminished la- 
the growth of plants, so that both give expression to the degree of 
solubility of plant nutrients in the soil. Electrolytic conductivity is 
more readily estimated than the osmotic taking up of water - the latter 
seems, however, to furnish the more trustworthy results. 

As electrolytic conductivity increases as tbe size of soil particle 
diminishes, a constant degree of fineness, not exceeding 1 mm,, should 
be employed. 

The potassium and phosphoric acid of dipotassium phosphite are 
completely absorbed up to a certain point ; sulphates are partly absorbed, 
whilst nitrates and chlorides are not absorbed at all. 

Increased yields are obtained by treating exhausted soils con- 
taining complex humates or humus colloids with hydrogen peroxide, 

Growth of clover resulted in increased amounts of soluble nutrients 
iu the soil. N.H.J.M. 


The Ammonia in Soils. Edward J. Russell (J. Auric. 
1910, 3, 233 - 245). — Soil contains a number of nitrogenous com- 
pounds that readily evolve ammonia on treatment with alkalis. In 
order to discriminate between these and the true ammonium compound; 
present, the author investigated the relationship between theconcen 
tration of alkali and evolution of ammonia when soil was distilled with 
alkalis under diminished pressure. The resulting curves show that two 
stages exist ; in the first, the ammonium compounds are decompose , 
in the second, other nitrogen compounds break down. The two stages 
are very marked when either magnesium oxide or alcoholic putas 
used as the alkali, and therefore the author uses either o t e.c i 

determining the ammonia free or combined in soils. 

A number of determinations show that ammonia is _P r ®j eri 1 on • 
minute amounts in normal soils, although when nitrinca mn 
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•■topped, marked accumulations occurred. It follows that the rate of 
nitrification must be greater than that of ammonia production and in 
normal conditions is limited by this rate. In the light of this observa- 
tion, it is shown that the various methods in vogue for studying the 
rite of nitrification in soil really deal with three separate thiiUs° the 
rate of ammonia production in soils, the rate of nitrate production in 
soils, and the rate of nitrification in a culture solution : the discordance 
of the results is therefore explained. 

When ammonium salts are added to soil a certain proportion enters 
into a stable combination that is not decomposed on distillation with 
alcoholic potash or magnesia, and is therefore not an ammonium 
compound. Its constitution, howover, has not been determined. 

K. J. R. 


Biochemical Resolution of Phosphoric Acid in Soils Renato 

Pekotti (Bied.'Zentr., 1910,39, 717 — 718; from ,*«. w . (t<lmr , w . 
1 Wi 9, 42, 537 538).— The solution of phosphoric acid in ordinary 
soils depends on the action of acids producing bacteria, and is increased 
by the presence of carbohydrates, especially disaccharidos, anil of 
ammonium sulphate. Ammonium tartrate is indifferent! whilst 
ammonium nitrate gives sometimes positive and sometimes negative 
results. Calcium and magnesium carbonates retard the action of the 
bacteria, whilst alumina is more indifferent, and ferric oxide is 
somewhat favourable. ^ jj j 


Suitability of the Calcium of Calcium Silicate for the 
Nutrition of Plants. Hans Miktk ( Landw . Versucfis-Stat 1910, 
74,81—120) — Calcium in the form of silicates is readily utilised by 
plants, and far more silica is taken up than calcium. The silicates 
arc decomposed by plants with production of free silicic acid and 
calcium carbonate. 

In estimating the available calcium in soils, it is necessary to 
include silicates as well as carbonate. N. H. J. M. 


Analytical Chemistry. 


New Normal Solution and Reagent Bottle. Prank M. 
,' VI ? ( J - Amer. Ghent.. Soc., 1910, 32, 1277 — 1279 ).— The normal 
iu ution bottle described consists of a long, narrow bottle provided 
f 1 a ground glass cap, furnished with a groove to admit air when 
eMred. The bottle has two side-tubes, one near the top, and the other 
3 ear the bottom. To these is fused a wider tube, graduated like a 
curette, and having a delivery tube at the lower end. This delivery 
6 is provided with a glass stopcock, and another stopcock is placed 
n t le ^ owor of the two tubes connecting the burette with the bottle. 



ii. 1106 


ABSTRACTS OF CHEMICAL PAPERS. 


The apparatus is supported in a light wooden frame S11SD . 
trunnions between two triangular racks. ^ 1 ™ ll , v 

On opening the stopcock between the burette and bottle Ti- 
the cap of the bottle so that air can enter, and tilting t| le ’ j D ^ Ustl11 ' 
forward if needful, the solution flows from the bottle into 
The stopcock is then closed, and the bottle replaced in an ""im- 
position. The liquid can now be drawn off from the bu 
required. letle Si 

The reagent bottle is of similar construction, but the burett ' 
into the wall of the bottle, so that the apparatus can*be held 
hand, and a support is not necessary. 10 f 56 

The advantages of these forms of apparatus are that meas 
quantities of the reagent can be withdrawn from the bottle tl 
recourse to measuring cylinders or pipettes, and that the r i^ .''i 
extraneous matter being admitted into the reagent is obviated * ° 

KG. 


A Very Sensitive Indicator. Juuus F. Saciieu (Cj m , 
1910, 34, 1192). — Radish skins are extracted for a few hours with 
their own weight of 96% alcohol, and should the liquid show w 
acidity to litmus paper, it is carefully neutralised with ^V/ 1 00-potassium 
hydroxide. This solution, 2 c.c. of which aro added to 50 c.e. of the 
liquid to he tested, makes an excellent indicator for both acid nd 
alkalis, turning intensely red with the former, and green with the 
latter. It is more delicate than methyl orange or phenolplitlialein. 
but, like the latter, it is affected by carbon dioxide. L. nr K, 


Rupp and Loose’s Indicator. Iwan- T. vox Osteojiisslesskv 
and I. S. Babadsciian (/. Russ. Pltjs. Cham. Hoc., 1910, 42, 609-611, 
Compare Abstr., 1906, ii, 90). — Rupp and Loose’s methyl-red is a very 
delicate indicator for alkali hydroxides, but the authors were unable 
to isolate it by the method described by Rupp and Loose. Bv 
employing the theoretical quantity of dimethylaniline, extracting the 
products of reaction with ether or chloroform, and evaporating the 
latter, the substance was isolated, but it could not be purified bj 
recrystallisation. 2. K. 


A Delicate Reaction for Hydrogen. Constantin Zexgeus 
(Zeitsch. anal. Chem., 1910, 49, 729— 732).— The process is based on 
the fact that platinum and palladium absorb hydrogen, and then 
exercise a reducing action when heated with molybdenum solution. 
This is made by dissolving 1 gram of molybdenum trioxide in dilute 
sodium hydroxide, acidifying the liquid with hydrochloric acu , an 
diluting to 200 c.c. . • 

The gas to bo tested is first passed through a wash-bottle i contain j 
aqueous sodium hydroxide. The end of the delivery tube ippmg >■ 
a test-tube containing a few c.c. of the reagent is tie °™ , i 
platinum gauze, and if hydrogen is present in not oo m 
quantity, the solution will turn blue. , 

A still more delicate test is to allow the gas to come in c 

spongy palladium heated at 80—120° in an atmosp ere ^ 

dioxide. A convenient apparatus is described for is P P 
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palladium is then warmed with molybdenum solution to see if thero 
is any reduction. L. de K. 

Electrolytic Estimation of Chlorine in Hydrochloric Acid 
with the Use of a Silver Anode and a Mercury Cathode. 
Jacob S. Goldbaum aud Edgar F. Smith (J.Aimr. Chem.Soc., 1910,32, 
14(jS — 14fl). As a result of criticism of the electrolytic method 
lAb.'tl'., 1907, ii, 574, 988, 1908, ii, 1072) tor the estimation of 
chlorine when applied to solutions containing free hydrochloric acid, 
the authors have made further experiments. It is shown that satis- 
factory results can be obtained if certain precautions are taken. Silver 
is deposited on the platinum gauze anode by electrolysis of a cyanide 
solution, and the electrode is then dipped in dilute hydrochloric acid, 
washed thoroughly with distilled water, and ignited to incipient red 
ness in a Bunsen flame. By this means any admixed cyanide is 
completely removed. 

To obviate the disturbing effect of the formation of oxide on the 
anode, the latter is placed for ten to tilteen minutes in an electric oven 
heated to 300°, when the silver oxide is completely decomposed. 

Experimental data are recorded which show that the estimation of 
chlorine in hydrochloric acid can be effected without appreciable error 
if the above precautions are observed. Similar data are given for the 
electrolytic estimation of bromine and hydrobromic acid, but the 
results appear to be rather low. H. JI. D. 

Catalytic Action of Silver Salts [on Chlorates in Presence 
of Aniline Hydrochloride], J oan Pages VTkgiu (Anal. Fis. Quim., 
1910, 8, 222 — 226). — Traces of silver very much intensify the colour 
produced by the action of a chlorate on the solution of aniline hydro- 
chloride employed in the author’s method of estimating chlorates 
colorimetrically (Abstr., 1909, ii, 179). It is therefore necessary 
if silver nitrate has beeu used as a means of removing other sub- 
stances present (for example, ferrieyanides) to ensure that any 
excess of silver is eliminated by the addition of sodium chloride 
before proceeding to estimate chlorates. The manner in which the 
silver acts is uncertain, but possibly it exerts a catalytic action, 
by which the velocity of the change producing the coloration 
is accelerated. The sensitiveness of the method formerly described 
can be much increased by adding one or two drops of a ]% solution of 
silver nitrate before adding the aniline reagent ; in presence of silver, 
traces of chlorate, which ordinarily cannot be detected or estimated, 
give a distinct coloration. Tnus 2 grams of sodium nitrate containing 
0*00005 gram of chlorate usually gives a coloratiou only after several 
minutes ; in presence of silver, 0*2 gram of the nitrate produces far 
more coloration after a few seconds. This simplifies the examination 
of refined nitres containing loss than O’OOOl grain of chlorate. 

Traces of copper and of chloroplatiuie acid excerise a similar action 
to silver in increasing the colour, but, unlike silver, they appear to 
retard its production. W. A. I). 

Weszelszky’s Method for Estimating Bromine and Iodine. 

Jose Casases Gil (Anal. Fis. Quim., 1910, 8, 33 — 40). — Tests made 
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oE the accuracy of Weszelszky’s method (Abstr,, 1 900, ii 
estimating the amount of iodine in known weights of dissolved ' V ' 
showed that heavy loss of iodine occurs if attempts ; „. e 
remove by direct evaporation the excess of chlorine used in oxicp ,i 
the iodide to iodate. If, however, the excess of chlorine is elj™ k10 ' 
by aspirating a rapid current of air through the hot acid nl r 
accurate results are obtained. ’ 10il i 


Contrary to Weszelszky’s statement, potassium chlorate lil - 
traces of iodine from potassium iodine in presence of hydrochloric' -i 
under the conditions used in the method; on addin v ® 0'<9 «. . 

potassium chlorate dissolved in 125 c.c. of distilled water to 5 
10% potassium iodide and 5 c.c. of hydrochloric acid, 3 drops of V ia* 
sodium thiosulphate are required to destroy the iodine, using stai*ch 
indicator iu tho usual way. If the chlorate is dissolved in only lo 
of water, 5 drops of Xj 10-thiosulphate are required. To convert th 
sodium hypochlorite formed during the oxidation of bromides io 
Weszelszky’s method by chlorine in alkaline solution entirely into 
chlorate, it is absolutely necessary to evaporate to dryness and beattJi 
residue for some time on the water -bath. Control analyses made with 
pure potassium bromido show that Weszelszky’s method gives tairlv 
accurate results. \\\ x. T), ‘ 


Precipitation of Sulphate Ions as Barium Sulphate. Ehsst 
Items {Ckem. Zeil., 1910, 34. 1201).— The following method is 
recommended. The solution (250 c.c., furnishing about Hi grams 
of barium sulphate) is slightly acidified with hydrochloric acid and 
heated to boiling. Boiling solution of barium chloride (200 grams per 
litre) is then added all at once in excess of about 50%, and the whole ’ 
set aside until the following day. The mother liquor is decanted 
through a filter, and the precipitate digested with 125 c.c. of very 
dilute nitric acid during fifteen minutes, the clear liquid being 
decanted through the same filter, and the filtrate and washings 
collected and concentrated to 200 c.c. To this, 2 c.c. of saturated 
barium nitrate solution are added, and after thirty minutes the 
precipitate is filtered off and washed. The main precipitate is then 
collected on a filter and dried at 100°. Tho two filter papers are burnt 
and their ash added to the precipitate, and the wholejgnited and 
weighed with the usual precautions. 

A less accurate, but quicker, method consists in precipitating the 
sulphate by the use of a 20% solution of barium chloride m an excess 
of about 33%, filtering after about thirty minutes, washing the 
precipitate with about 100 c.c. of boiling water by decantation, and 
continuing the washing on tho filter paper until the wash-water ls^rtf 
from chlorides. 


Estimation of Organic Matters in Spent Sulphuric ■ 
Run. Michel (Chem. Zeit., 1910, 34, 1210 1211).— f ie a PP* . 
consists of a round-bottomed flask fitted with a stopcoi. ' - m “ ’ ^ 
connected by means of a bent capillary tube to the t,iree 
an ordinary gas burette filled with water. Into the as ai , 

20 c.c. of a saturated solution of potassium permangana , 



ANALYTICAL CHEMISTRY, 


ii. 1109 

the funnel is placed a known volume of the acid to be tested. The 
tap at the lower end of the burette being opened, the acid is admitted 
slowly into the flask, when carbon dioxide is evolved and enters the 
burette. The remaining gas is expelled from the flask by introduc- 
ing water through the funnel until the liquid reaches the three-way 
tap. The burette is now closed, and the volume of gas read off with 
ti.e usual precautions. The exact volume of carbon dioxide is then 
found by absorption with aqueous potassium hydroxide in the usual 
manner. 

The carbon dioxide is calculated to its weight of carbon ■ 75 parts 
of the latter average 100 parts of (resinous) organic matter. ’ 

I,, dh K. 

Use of Nitron in the Analysis of Nitrates. Aimis JI 
Vasiliiff (J. Russ. Phys. Chan. Poe., 1010, 42, 507—570. Compare 
tiutbier, Abstr., 1905, ii, 418).— A somewhat modified form of Busch’s 
gravimetric estimation of nitric acid in nitrates by means of nitron 
The weighed substance is dissolved in lOOc.c. of water and boiled, 
after which 10—12 drops of dilute sulphuric acid are added for 
every 0-1 gram of NO s , and 10 c.c. of a. 10% solution of nitron in 
• J .' acetic acid. After cooling, the beaker is surrounded by ice for 
lira to eight hours, at the end of which time the solution is filtered 
through a Gooch crucible containing Swedish filter paper instead of 
asbestos. The precipitate is washed five to seven times with 3—0 0 .c. 
of a saturated solution of nitron nitrate cooled to O’, and finally once 
with 3—5 c.c, of water at O’. It was then dried at 105— HO”. The 
method gives good results, and is evidently independent of the nature 
of the metal. ^ ^ 

Detection and Estimation of Arsenic Acid in Presence 
of Arsenious Acid by means of Magnesia Mixture. Johannes (J. 
BkCnnicii and F. Smith (ZeilsCt. unary. Chen., 1910, 68, 292— 296).' 
-The experiments of Lutz and Swinne (Abstr, 1909, ii, 1052) hive 
been repeated, usiDg weaker arseuite solutions, such as are employed 
for agricultural analyses. The best results are obtained by using a 
magnesia mixture containing 5 ■$% magnesium chloride, 10 ‘5% 
annnouium chloride, and only 1 ‘4% ammonia. With such a solution 
ft distinct crystalline precipitate is obtained in ten minutes from a 
solution containing only 0‘0002 gram As.,0^, alone or in the presence 
of 0-025 grain As 2 0 3 . The addition of ammonia, although generally 
recommended, is disadvantageous. 

flte separation is quantitative if the quantity of arsenite present 
oes not much exceed Cho^o As. 2 0 3 . The quantity of alkali salts 
present should not exceed an original content corresponding with 
AaOH, Citrates completely prevent the precipitation of arsenates, 

C. II. D. 

Apparatus for the Estimation of Carbon, Arsenic, and 
* n I ron &nd Steel. Georg Precss ( Zeitsch . a/tyew. Chen., 
1980 — -198 1 ). — The apparatus is essentially the same as 
a Scribed and figured previously (this vol., ii, 893). It consists of 
V °L XCVIII. ii. 75 
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employed. Further work on this subject has now been carried out 
The alkaline-earth metals were used, and the acetate, formate 
lactate electrolytes described by Davison (Abstr., 1905, " ' 

Corresponding separations were made with low currents (0‘3 
and with high currents (5 amperes). 

The results show that low currents are preferable for the deposition 
of cadmium when organic electrolytes are used. It was observed 
that each electrolyte exerts a marked influence on the character of 
the deposit. The best deposits were obtained in presence of a mixtav 
of ions, and especially in presence of the sulphate ion. * The format 
ion exercises a good influence on the character of the deposit, cadmium 
acetate solution with the formate electrolyte, and cadmium formats 
solution with the lactate electrolyte, giving satisfactory result* 
even in presence of the alkaline-earth metals. The acetate 
lactate electrolytes when used alone were not so successful. 

E. G. 


83!,), 

ampere) 


Colorimetric Estimation of Lead in Potable Water. K 
Scheringa ([‘harm. Heel-Wad, 1910, 47, 1212 — 1213. Compare Egeling, 
Abstr., 1907, ii, 398).— From the results of experiments, the author 
concludes that Egeling’s colorimetric method for the estimation of leal 
in potable water is untrustworthy. A. J. W. 

Electrolytic Separations. Irving H. Buckminster and Eiiou 
F. Smitii (J. Amtr. Chem. Soc., 1910, 32, 1471 — 1477). — The results of 
a large number of experiments relating to the separation of pairs of 
metals by electrolysis are communicated. The conditions under which 
the following separations were effected are briefly described : llercurv 
and bismuth from nickel in presence of sulphuric acid; copper, 
mercury, and load from nickel in presence of Ditric acid ; zinc from 
nickel in an alkaline tartrate solution ; copper from nickel in presence 
of free phosphoric acid. Silver also can be separated from nickel 
in presence of free nitric acid if a little alcohol is added to the solution, 
In the separation of nickel from aluminium in an ammoniiol 
ammonium sulphate solution, the deposited nickel is contaminated 
with aluminium hydroxide ; if, however, a little sodium hydroxide is 
added, the hydroxide is dissolved, and good results are obtained. 
Nickel can also be separated from magnesium, and the alkaline-earth 
metals in an ammoniacal ammonium salt solution. From this solution 
nickel is not deposited if chromium or cohalt salts are present, and it 
has been found that cobalt-ammonia compounds are formed m the 
latter case. , 

Other experiments have reference to the deposition of -zinc ioni 
a cyanide solution, the separation of silver and mercury from bismuth 
in nitric acid solution, of uranium from zinc, and of cobalt and nic e 
, ■ II. M. D, 

from uranium. 

Conditions Affecting the Electrolytic Estimation °f 
Walter C. Blasdale and W. Ckuess (/. Amer. Chem. Hoc., . ' ' 
1261— 1277).— The difficulties encountered in the application ot 
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electrolytic method to the analysis of pyritiferous ores are enumerated 
and means .are indicated for overcoming them. 

When 1 gram samples of such ores are used, the resulting solution 
may possibly contain 0'2 gram of copper, (H gram of iron, and variable 
quantities of zinc, arsenic, and lead. If arsenic is absent, the copper 
fa n l)e completely separated within ninety minutes by the use of the 
Winkler electrode and a current of 0 75 ampere, provided that the 
volume does not exceed 100 c.c. and the solution does not contain any 
nitric acid or more than 5 c.c. of concentrated sulphuric acid. If 
arsenic is present, the solution should be electrolysed under the 
conditions already specified, and the deposit dissolved in nitric acid 
and again electrolysed ; or, if the amount of arsenic is small, good 
results can he obtained by a single precipitation if 1 — 2 c.c. of 'nitric 
acid and 5 grains of carbamide are added to the solution. E. G. 

Collection of Colloidal Precipitates. Horton Lif.cschutz (Chan, 
.Veins, 1910, 102, 213).— In the analysis of bronzes, the tendency of 
metustannic acid to pass through the filter may bo overcome by heatiu^ 
ii with a dilute solution of albumin, which coagulates the colloidal 
precipitate. The latter has afterwards to bo boiled with dilute nitric 
acid to remove adsorbed copper. 

In separating zinc and copper by the cyanide method, the copper 
cyanide is removed by decantation, and to the solution containing the 
zinc sulphide in suspension, a little lead acetate is added. The zinc 
and lead sulphides can then readily be collected ; the former is 
dissolved by boiling with dilute hydrochloric acid, and titrated 
with potassium ferrocyanide. q y 

Estimation of “ Carborundum ” in Fragments of Coke 
Crucibles. Henryk Wdowiszewski (Chem. Zeit 1910, 34, 
1-09 1210), One gram of the finely-powdered material is ignited to 
burn the coke, and the weighed residue is analysed as usual for silica 
and bases. If carborundum is present, it is obvious that the sum total 
of the various constituents must exceed 100%; by multiplying the 
excess by two, the amount of carborundum is obtained. 

The accuracy of the result, of course, depends on the care bestowed 
on the analytical operations. L. deK, 

Assay of Aluminium Ores. Juan Calafat y Leon (Anal. Fis. 
Quim., 1910, 8, 281 — 286). — To ascertain whether a mineral is suitable 
as a source of aluminium, roughly 0*5 gram of the finelv powdered 
substance is intimately mixed with an equal volume of powdered 
anhydrous sodium carbonate and heated on charcoal in an oxidising 
flame during several minutes. The product is extracted with water, 
the solution filtered, and carbon dioxide passed through the filtrate. 

■It the ore is of any value as a source of aluminium, the carbon dioxide 
precipitate aluminium hydroxide fr>m the solution of aluminate. 
he method can be made roughly quantitative by comparing the height 
0 the precipitate obtained after settling in a tube of fixed diameter 
that obtained from 0*5 gram of bauxite under similar conditions. 

16 m ethod is very rapid, and is useful when a large number of 
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minerals have to he examined to ascertain their fitness as ores 0 [ 
aluminium. Ordinary clay, kaolin, and other forms of aluminium 
silicate do not indicate the presence of alumina m this test. 

W. A. D. 

Detection and Estimation of Manganese in Wine. 

Dcmitkescou and (Mile.) E. Nicolmj (Ann. Falsi/., 1910, 3, 407— 4U,). 

When tlio ash of a wine containing manganese is heated win 

ammonium persulphate solution in the presence of a trace of cobalt 
nitrate, the pink permanganate coloration obtained is not proportional 
to the amount of manganese present, as the latter is partly precipitate) 
as its hydroxide. It is therefore recommended that the heating be 
prolonged for thirty minutes, and that the cobalt nitrate be omitted 
when it is desired to estimate the quantity of manganese present. 
Under these conditions the whole of the manganese is precipitated, and 
may be collected and weighed. The authors have estimated tie 
quantity of manganese in 52 samples of various white and red wines, 
the quantities found varying from l'S to 27 mg. per litre, 


Electrolytic Separation of Nickel and Cobalt. Pieese 

BROYLAM8 (Bull. Sof. ehim. Belg., 1910, 24 367— 3T2).-The 

description viven by Pifierua Alvarez of his method for the electrolytic 
separation of nickel and cobalt is not detailed enough, and the author 
has not been able to obtain satisfactory results. Both the metal 
deposited and the solution remaining after electrolysis contained 
nickel and cobalt, and the results are not even approximately 

a °Tho following method is suggested : To a solution containing the 
sulphates of nickel and cobalt is added potassium cyanide until the 
precipitate first formed just redissolves. The solution is then oxidised 
with bromine water and acid added. The nickel ions thus produced 
form nickel cobalticyanide, which is insoluble in acids, but soluble m 
ammonium hydroxide, giving a solution containing the ionsIii(MU 
and Co(CX).". Electrolysis of the resulting solution, using hind i 
apparatus and a graded potential, leads to the deposition of nickel, M 
in all the experiments so far carried out the nickel has contained 
' 2 — pc of cobalt. 

Estimation of the Amount of Molybdenum in Calcium 
Molybdate. Woi.demar Trautmass (Zeilsch. angea. Ckm., 1910. * 
1984-0-5 Gram of the finely-powdered compound is boded wi i.-Ou. 
of strong hydrochloric acid and 1-2 c.c. of strong u.tr.caci . * 
solution is diluted to 150 c.c., and, without filtering, poured into a 
excels of ammonia, to which a few c.c. of 

have been added. After heating for a few minute on th wate t , 
the solution is littered, and the undissolved mat to. tb! 

dilute ammonia containing a Id tie ammonium s p ■ ^ 

filtrate the molybdenum trisulphide is recovere y 

hydrochloric acid, and it is then converted in the u.ual • y^ ^ ^ 
molybdenum disulphide or trioxide. 
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Estimation of Tin in White Metals by Electrolysis. 
E ScnuKMANN (Chem. Zeit . , 1910, 34, 1117 — 1118). — One gram of 
the alloy is covered with 10—15 c.c. of 50% solution of tartaric acid, 
and pitricacid, D 1*4, is then gradually added until the metal is dis- 
solved. The solution is then diluted to 300 c.c., heated to boiling, and 
the tin precipitated by adding 10 c.c. of a 25% solution of sodium 
hvdrogen phosphate iD weak nitric acid. After diluting to about 
00 c.c. with boiling water, the tin phosphate is allowed to settle, 
the liquid is siphoned off, and the precipitate washed by decantation 
with 900 c.c. o p a 1% solution of potassium nitrate acidified with nitric 
acid. The washings are heated on the water-bath, when a further 
deposit is obtained, which is collected on a filter, and the main pre- 
cipitate is then added. When drained, the precipitate is transferred 
to the beaker, in which the precipitation took place, and the little 
remaining in the filter is dissolved by means of 25 c.c. of hot iV-potassiurn 
hydroxide. The alkaline liquid is then poured into the beaker, and, on 
warming, the tin phosphate soon dissolves. The solution is now 
neutralised with oxalic acid solution, and another 5 grams of the solid 
acid are added. Into the solution, occupying about 300 c.c., is passed, 
at boiling heat, a rapid current of hydrogen sulphide to removo any 
traces of antimony and copper. The filtrate is concentrated to 150 c.c., 
and neutralised with 80% aqueous potassium hydroxide ; another 5 c.c. 
of the same are then added. The solution is then submitted to 
electrolysis, by preference in a Frary apparatus, using a current of 
6—8 amperes and 4 — 5 volts ; the operation is ended in two to two 
and a-half hours. 

The process is also applicable to electrolytic tin. It does not give a 
clear solution with the tartaric-nitric acid mixture, but this makes no 
difference, as the separated stannic acid is dissolved afterwards by the 
potassium hydroxide. L. de K. 

Estimation of Gold by means of Hydrogen Peroxide. 
L. Kossler (Zeitsch. anal. Chun., 1910, 49, 739 — 740). — Gold may be 
estimated by reduction with hydrogen peroxide in presence of sodium 
hydroxide. The author states that the addition of alkali is not 
strictly necessary, as the reduction also takes place in acid solution, 
but, owing to the fact that the operation takes a great many hours, the 
process is not of any practical value. 

In presence of lithium or, preferably, potassium carbonate, the 
reduction is soon completed, and this fact may be utilised for 
gravimetric estimations of gold. L. de K. 

Detection of Ethyl Alcohol in Presence of Methyl Alcohol. 
Georges Denig£s (Bull. Soc. chim ., 1910, [iv], 7, 951—952. Compare 
this vo!., ii, 357, 461). — The process depends on the fact that whilst 
bromine water has but little oxidising action on warm, methyl alcohol, 
It converts ethyl alcohol on warming into acetaldehyde. The latter 
p detected by its power of restoring the colour to a solution of 

[ Jagerua decolorised by sodium hydrogen sulphite and hydrochloric 
cid. It is always advantageous to have a little methyl alcohol 
resent, since this reacts with acetaldehyde to form dimetbylacetal, 
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thus avoiding possible loss of tha aldehyde. Details of the metfcoj 
applying the test are given. T. A. || 

Estimation of Ethyl Ether and Benzene in Alcohol. p AS , 
Wolff (■ Client . Zeit ., 1910, 34, 1193).— The process is similar to tj,* 
one recommended by Holde and Winterfeld (Abstr., 1903, ii, 

One hundred c.c. of the spirit to be tested are diluted to D 0 96, an i 
then submitted to distillation, the distillate being collected in , 
graduated cylinder. When 20 c.c. have passed over, 80 c.c. of brine 
are added, and the whole is thoroughly shaken. The volume of uliy 
or benzene is then read off. The results are satisfactory, although t 
trifle too low, particularly in the case of ether. L. df. K. 

Estimation of Phenol in the Urine of Oxen. Carl Kh;k m 
and A. Hildesjieimer ( Biochem . Zeitsch., 1910, 28, 525— 528)1! 
Moosev’s Statement (this vol., ii, 1039) that phosphoric acid may he 
used for the direct iodometric estimation of phenol and civsol in 
herbivorous urine is incorrect. The older modifications of the Kessler- 
Penny process must be employed both for diabetic urines and the 
urine of herbivora (on account of the glycuronic acid, pentoses, 
etc., in it). W. D, H. 

Analysis of Cellulose Nitrates, Glycerol Nitrates, and Other 
Compounds from which Nitric Acid is Liberated by Concen- 
trated Sulphuric Acid. Emile Bronsekt (Bull.Soc. hid, .Vvl/mn, 
1910, 80, 251— 259).- Stannous sulphate or stannous potassium 
sulphate is dissolved in 50 vol. % sulphuric acid, and a little hydro, 
chloric acid is added to obtain a clear solution. This is then standard- 
ised as follows: 045 gram of pure potassium nitrate is dissolved ina 
few drops of water, and 50 c.c. of sulphuric acid and one drop of solutiw 
of diphenylamine are added. The tin solution is then run in from a 
burette until the bluish- violet colour has completely disappeared. The 
tin solution is then diluted with 50 vol. % sulphuric arid until it is of 
S/1 0-strength. 

Bv means of this solution, commercial nitrates, spent acids, and also 
nitro-componnds, such as cellulose nitrates, which liberate nitric acid 
when dissolved in sulphuric acid, may be readily assayed. Attention 
is called to the uneven composition of some samples of commercial 
nitro-cellulose. k DE ^ 

Estimation of Sugar by Reduction of Colouring Matters, 
Neumann W under ( Biochem . Zeitsch., 1910, 28, 523 524).— A 
question of priority. Tho method described by Hasselbalckand Liudfcuii 
(this vol., ii, 905) as new, has been in use for many years (Cnsmer, 
1888; Wcnder, 1890). W. 1). lh 

A Simple Method for the Estimation of Sugar in the Blood. 
II. The Sugar in the Blood. Iv. JIoeckel and E. Frank (*»■ 
physiol. Chen., 1910, 69, 85— SS. Compare this vol., », 554). 
care in one or two points of detail, the method p 1 evious y escI ‘ 
can be utilised for tho correct estimation of sugar in the w 


as in serum. 
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The Reducing Substances^ of Urine. Casimir Funk ( Zeitsch . 
tiyskl. Chem., 1910, 69. 72—75. Compare Abstr., 1909, ii, 902).— 
When known weights of dextrose are added to urine and the mixture 
titrated by Bertrand’s method (Abstr., 1907, ii, 136), the amounts 
of dextrose found agree extremely well with the amounts added. 
When blood charcoal is used as a clarifying material before the esti- 
mation, the results are apt to come low. The addition of concen- 
trated solutions of uric acid, creatinine, or urochroine to solutions of 
dextrose does not interfere with the estimation of the su»ar ■ the 
reduction is the sum of the reductions of the dextrose and of the 
nitrogen compound. A loss is found, however, in working with 
dilute solutions, and this loss increases with the dilution. This is 
attributed to the diminution of the reduction of uric acid, urochrome, 
and especially of creatinine with an increase in dilution. This 
accounts for the fact that these substances possess no reducing 
prop-ties in urine. The author suggests that the amount ol 
creatinine present in normal urine is less than that usually accepted 
(0-6 — 2-1 grams per day), as normal urine shows no reducing action, 
whereas a solution containing this amount of creatinine is htrongly 
reducing. J. J. g. 

Reactions of Carbohydrates. I. Sucrose, C, Reichard 
(. Pharm . Zentr.-h., 1910, 51, 979 — 98(1). — A detailed description is 
given of the colour and other changes which take place when various 
reagents are allowed to react with solid sucrose. 

Sulphuric, nitric, or hydrochloric acid, in the cold, converts sugar 
into a sticky mass, which does not dry on exposure to air. Sulphuric 
arid docs not cause the separation of carbonaceous matter unless 
the preparation is heated. The green mixture of cupric sulphate 
and hydrochloric acid remains bright green much longer when sucrose 
is present. Sucrose inhibits to some extent the precipitation of 
mercurous chloride when hydrochloric acid is added to mercurous 
nitrate. A mixture of sodium arsenate with hydrochloric acid and 
sucrose gives a stable rose-red coloration. In presence of hydrochloric 
acid, sucrose gives a dark green coloration with potassium di- 
chromate, blue with ammonium molybdate, and brown, changing to 
violet, with ammonium vanadate, but no coloration with sodium 
tungstate or with titanic acid in presence of sulphuric acid. A 
number of colour reactions with organic substances are also described, 
the most interesting of these are the rod coloration given with tannic 
acid in presence of hydrochloric acid, and the gooseben y-red tint 
obtained with resorcinol and hydrochloric acid. The last two reactions 
and that with arsenic acid may be suitable for the detection of sucrose. 

T. A. H. 

Detection of Dextrin by means of its Coloration by Iodine. 
beoRGEs Rivat [Chem. Zeit., 1910, 34, 1141). — Whilst a 1% iodine 
solution in water gives blue colorations of equal intensity with pure 
ftarcli or with a mixture of starch and dextrin, a solution of 0'00012 
gram of iodine in l c.c. of water gives a blue coloration at once with 
pure starch, but not with a mixture of starch and dextrin, in 
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the latter case the quantity of iodine that must be added before ? T 
blue tint is developed seems to vary with the amount of dextrin 
present. The observation may prove on further investigation to 
he the basis of a method of examining mixtures of starch with 
dextrine. !'• A. If, 


Modification of the Phenylhydrazine Reaction. 

Boeseken {Chenn. Weekblad, 1910, 7, 934). As a substitute fo r 
phenylhydrazine, the author employs a solution of the base in 
sulphurous acid, which will dissolve up to 10%. This solution contains 
compounds of the formulas C, ; H.N 2 H 3 ,S0 2 and (O fi H 5 N 2 H 3 ) 2 ,S0 2 , and j s 
prepared by passing washed sulphur dioxide through a mixture of 
phenylhvdrazine and the requisite quantity of water until solution is 
complete. At first a crystalline compound separates, but on further 
passage of the gas, it re-dissolves. Impurities are then filtered off, 
The reagent reacts at once with soluble aldehydes and ketones, and, on 
■warming, with insoluble carbonyl compounds, the hydrazones being 
obtained in the pure state. Its efficacy has been tested with form- 
aldehyde, acetaldehyde, acetone, benzaldcliyde, ni-nitrobenzaldehyde, 
acetophenone, cuminaldehyde, furfuraldehyde, p-chloroacetoplienone, 
lrevulic acid, acetylacetone, acetonylacetone, and ethyl acetoacetate. 

When warmed with monoses at SO 0 , the reagent yields pure 
osazones. It has been tested with dextrose, lmvulose, d-galactcw, 
d-mannose, f-xylose, and rhamnose. A. J. W, 


New Method for Estimating Volatile Fatty Acids. Erxst 
We lee (Biochem. Ztitsch., 1910, 28, 501— 522). — This is a method of 
steam distillation in a vacuum. The distillation lasts two hours; the 
temnerature is 60° ; proteins, fats, and carbohydrates remain un- 
altered, and bacterial action is inhibited. If acid is not added, the 
distillate contains the free volatile acids ; if phosphoric acid is added, 
the total volatile acids are obtained. Illustrative experiments with 
milk, and contents of stomach and intestine are appended. 

W. D. H. 

Estimation of Formic Acid [in Formates], Alfued F, 
■Joseph (/. Soc. Chem. Ind., 1910,29, 1189— 1 190).— The process is 
based on the oxidation of formic acid by bromine water and the 
formation of free hydrobromic acid. 

A few grams of the formate are dissolved to 200 c.c. of water, and, it 
necessary , made exactly neutral. Ten c c. of the liquid are heated to 
boilinv, and bromine water ie added until tbe colour no onger o> 
appears. Tbe excess of bromine is then expelled by boiling, and 
liquid titrated as usual with standard alkali. In tie case 0 , 
formate, 1 mol. of hydrogen bromide = 1 mol. of formic am . 

"tion should be made for any acidity present m the bromine 

In the presence of acetic acid, the titration process ranno^ 

employed, but the formic acid may be calculated r 
of total bromine left after boiling ; this is best estimated 
thiocyanate method. In the case of sodium formate, - 
= 1 mol. of formic acid. 
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jpjjcgicm of Chloroform and Carbon Dioxide from Trichloro- 
acetic Acid. Robert Stoll^ (Ber. Ueut. pharm. Ges . , 1910, 20, 
371—372). — When trichloroacetic acid is heated in the presence of 
water and antipyrine, carbon dioxide and chloroform are evolved, and 
the latter substance may be detected by its odour. As a test for 
trichloroacetic acid, the author considers the use of antipyrine to be 
preferable to potassium, hydroxide, as prescribed by the German 
pharmacopoeia* or to aniline (Abstr., 1906, i, 159) ; boiling with an 
excess of potassium hydroxide would not distinguish between tri- 
chloroacetic aud and chloral hydrate, whilst aniline has an odour 
which might mask that of the liberated chloroform. The author has 
prepared antipyrine trichloroacetate, m. p. 75° \ it is a crystalline 
substance and is unstable. W, P. 8. 

A Reaction of Nopio Acid. Obpulio Fernandez (Aiml. Fis. 
Qiiim ., 1910, 8, 328 — 331). — To the solution of sodium nopato in a 
porcelain dish, 0*1 gram of resorcinol is added, and then 10—15 grams 
of concentrated sulphuric acid are poured gently on to the mixture. 
On gently warming for a few minutes, a violet coloration appears at 
the zone of contact of the two liquids, which changes first to intense blue 
and then to green, whiclTpersists. The above colour indication is given 
only by resorcinol, not by the isomeric dihydroxybenzenes, or by 
ordinary phenol, thymol, tho naphthols, etc. The trihydroxybenzenes 
also fail to give a coloration, with the exception of phloroglucinol, 
which produces an intensely yellow coloration. The blue substance 
produced by sodium nopate in this test is insoluble in ether, is 
destroyed by water, and turns yellowish-red in presence of amyl alcohol. 
Some suggestions are given as to its possible nature. W. A. D. 

Colorimetric Estimation of Hydrogen Cyanide. A. Ciiaston 
Chapman (Analyst, 1910, 35, 469—475). — The author shows that 
when a cyanide is treated with alkaline picrate solution, the product 
of the reaction may be either potassium rsopurpurate or alkali salts of 
nitroamino-phenols ; the fsopurpurate is formed only when the cyanido 
is in excess, whilst an excess of picrate results in the formation of 
the nitroamino-phenols. In testing for cyanides, the picrate is 
usually in excess, and isopurpurate is not formed. The production of 
the nitroamino-phenols is the result of the reducing action of the 
cyadde, but other substances, such as acetone, aldehyde, hydrogen 
sulphide, etc., are also capable of reducing the picrate. If the reaction 
be employed for the colorimetric estimation of hydrogen cyanide, steps 
must be taken to prove that the coloration obtained is due to the 
presence of this substance alone. Small quantities of hydrogen cyanide 
May, however, be estimated by the process, provided that certain definite 
conditions precribed by the author be observed, but the test has, for 
the reasons mentioned, a very limited sphere of usefulness. 

W. P. S. 

Volumetric Estimation of Hydrogen Cyanide, Especially in 
an d with Benzaldehydecyanohydrin. Leopold Rosenthaler 
(Arch. Pharm., 1910, 248, 529— 533).— The process is a modification 
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of Andrews’ method (Abstr., 1903, ii, 695). The indicator, iodoeo^in 
and ether, is not affected by hydrogen cyanide, but is changed by t 'h e 
hydrochloric acid liberated in accordance with the equation ; 

3 HgCl 2 + 2 H CN = Hg(CN), + 2 HC1. 

The solution under examination, containing not more than 1« c[ 
hydrogen cyanide, is treated with A/10-sulphurie acid or potassium 
hydroxide in the presence of the indicator until the aqueous liquid is 
just rose-coloured. A solution of mercuric chloride (2rl grams of 
mercuric chloride and 117 grams of sodium chloride in 500 grams of 
water), neutral to the indicator, is added, and the mixture is at 0 n ce 
titrated, with shaking, with A/10-potassium hydroxide until the rose 
tint is restored in the aqueous liquid. 

The total hydrogen cyanide in a solution containing benzaldehyde- 
cyanohydrin and free hydrogen cyanide is estimated as follows. The 
solution is first made neutral to the indicator. Then such an excess of 
JV/IO potassium hydroxide is added that after shaking vigorously fora 
minute adding the mercuric chloride solution, and again shaking for 
a minute, the aqueous liquid is coloured strongly red; A/10-acid is 
added until the colour has disappeared, and the end-point is finally 

obtained by titrating back with A / 10 -alkali. The changes are shown 
by the equations: (i) HCN +K-OH — KCN + H„0 ; (ii) 11 OH - 
CHPh(OH)'CN = KCN pPlrCHO + H 2 0 ; (iii) 2KCN + HgCI> = 
Hg(CN) 2 + 2KC1. 

The estimation of the free hydr ogen cyanide in a solution containing 
hydrogen cyanide and benzaldehydecyauohyclrin is performed as 
follows. Ten c.c. of the solution are run into a separating funnel 
containing about 20 c.c. of a neutralised, saturated solution of sodium 
sulphate (in which benzaldctaydecyanohydrin is practically insoluble), 
50 c.c. of ether and 10 drops of the 0-2% alcoholic iodoeosin are added, 
and the mixture is rendered neutral. After adding the mercuric 
chloride solution, the mixture is shaken thoroughly, and the aqueous 
layer is run into a vessel containing neutralised distilled water; the 
separating funnel is rinsed with a little sodium sulphate, and its 
contents are again shaken with 20 c.c. of the same solution. The 
aqueous liquid is run off, and, after again rinsing the funnel, the 
combined aqueous extracts, which contain an amount of hydrochloric 
acid equivalent to the free hydrogen cyanide in the original solution, 
are titrated with .V/10-alkali as in the first case above. L. b. 


Estimation of Citric Acid in Lemon Juice and Commercial 
Citrates. Matteo Spica (Chem. Zeit., 1910, 34, 1141— 1142).— fhe 
method depends on the measurement of the volume of carbon monoxide 
produced when citric acid is heated with sulphuric acid, and a special 
apparatus for the purpose is described. 

’ An Erlenmeyer flask is closed by a hollow glass stopper forum,, 
part of tho continuation of an open cylindrical dropping funne , pioui 
with a three-way cock, and passing through this aglasstu eproon 
into the flask, whereby a stream of carbon dioxide can be intrortu* 
and passed through the Hask. lhe terminal opening o e 1 ■ 
cock is connected to a nitrometer. For each estimation, l , n 

citrate are placed in the liask, a little water added, am 
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dioxide is passed through until all air is expelled, as shown by com- 
„]ete absorption of the issuing gas in potassium hydroxide solution. 
Sulphuric arid (25 c.e.) is then run in from the dropping funnel, and 
carefully mixed with the citrate by shaking. The mixture is heated 
at from B0 n to 100 and shaken continuously, the current of carbon 
dioxide being still maintained, and the issuing gas collected and 
measured with the usual precautions in the nitrometer filled with 
potassium hydroxide solution. One c.c. of carbon monoxide at 0°/ 
160 mm. is equivalent to 0 009407 gram of citric acid. Carbonates may 
be estimated in commercial citrate by placing the weighed citrate in 
the flask, connecting up to a nitrometer filled with water, adding 
25 c.c. of hydrochloric acid, and collecting and measuring the dis° 
placed air, which, after deducting 25 c.c. for the acid added, gives tho 
volumo of carbon dioxide formed. T y jj 


Characterisation of Glycuronic Acid in Urine. R. Bernier 
(1. Pharm. Clam., 1910, [vii], 2, 401 — 406). — Directions are given for 
the detection of glycuronic acid in urine by means of Tollens and 
Eorive’s naphtharesorciuo! reaction (Abstr., 1908, ii, 638; compare 
Handel and Neuberg, ibid., ii, 993), and by means of phenylhydrazine 
(Grimbert and Bernier, this vol., ii, 163, and Grimbert and Turpaud 
ibid., ii, 979). 

Tollens and Rorive’s reaction may he vitiated by the presence of 
indoxyl, and to avoid this difficulty the urine should first be defaocated 
with mercuric acetate. All the urines tested gave positive results 
with this reaction, thus affording a further proof that glycuronic acid 
is a normal constituent. T. A, H. 


Detection of Benzoic Acid in Meats and Fats. Karl Fischer 
and 0. Gucenert (Zeitech. Xahr. Genussm., 1910, 20, 580—583).— 
The following process for separating benzoic acid from a sample of 
meat or fat is described as being more useful and trustworthy than 
that described previously by the authors (Abstr., 1909, ii, 708); it is 
a modification of tho process recommended by von der Heide and 
Jakob (this vol, ii, 359). Fifty grams of the material are heated with 
150 c.c. of a 1% sodium hydrogen carbonate solution, the aqueous layer 
is then separated, neutralised with sulphuric acid, and treated with 
copper sulphate aud sodium hydroxide. The mixture is then rendered 
; slightly acid, filtered, the filtrate is acidified with sulphuric acid, and 
extracted with ether. The ethereal extract is now evaporated, and 
the residue obtained is tested for the presence of benzoic acid. For 
this purpose the test proposed by Jonescu (this vol, ii, S27) is the most 
trustworthy ; it will detect the presence of 0'006% of benzoic acid in 
butter. Care must, however, be taken that only 1 mg. or so of the 
acid be employed in the teat, and that a minimum quantity of hydrogen 
peroxide^ be used. The authors find that Robin's modification of 
Halphen’s test is not suitable for identifying the benzoic acid extracted 
.from fats, although it is capable of detecting very small quantities 
i® P™ benzoic acid. W. P. S. 


Absorption Spectrum of Oils. Rene Makcille [Ann. Falsif, 
■910, 3, 423 — 425). — ‘The absorption spectrum of certain oils is due to 
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the presence of chlorophyll or its derivatives, the bands obe^i 
corresponding with the spectrum exhibited by this substance. Oli Ve 
oil shows three bands, the principal one being at A 665, whilst. cot. toa 
seed oil and sesame oils show feeble absorption bands. Other oil. 
as a rule, do not exhibit absorption spectra unless they contain 
chlorophyll ; this is sometimes the case with commercial linseed oil lln j 
castor oil. When the oils are heated with water, the position of tl le 
absorption bands is altered slightly. \Y, p_ ^ 

Primary and Secondary Bromine Numbers of Oils. Winn,, 
Vaubel (Zeitsch. angew. Chem., 1910, 23, -0i7— 20/8), — When a 
drying oil is dissolved in a suitable solvent and the solution treated 
with successive small quantities of bromine, the latter is absorbed 
until a point is reached where a trace of free bromine remains in tl, e 
solution ; the quantity of bromine thus absorbed constitutes tin 
primary bromine number of the oil. A considerable excess of bromine 
must then be added in order that the oil may absorb a quantity of 
bromine corresponding with complete saturation of the oil. TU 
following results were obtained with various oils : linseed oil, primary 
bromine number, 75*7; secondary number, 107 7 ; wood oil, primary 
number, 57 0 ; secondary number, 94 '6 ; earthnut oil, primary number, 
52 0 ; secondary number, 07'6. Non-drying oils do not give a primary 
bromine number. When calculated into iodine, the secondary or total 
bromine number of drying oils corresponds closely with the iodine 
number as estimated directly. The author discusses the relation of 
the primary and secondary bromine numbers to the composition of 
the oils. W, P. S. 

Substitution of the Iodine Numbers of Fats by the Bromins 
Numbers. Wilhelm Vaubel (Zeitsch. angew, Chem., 1910, 23, 

2078 2080). The author recommends that the bromine rmmlieisof 

fats and oils be estimated in place of the usual iodine numbers, as tbs 
former number is more quickly obtained, and the results are trust- 
worthy. The fat or oil should be dissolved in a somewhat large 
quantity of carbon tetrachloride, potassium bromide solution and 
water are then added, the mixture is acidified with hydrochloric acid, 
and, after the addition of a small crystal of potassium iodide, an 
excess of potassium bromate solution is introduced. The whole u 
well shaken in a stoppered Husk for one minute, and the excess o 
bromine is titrated with sodium sulphite solution. The trace o 
iodine added as iodide setves as the indicator in the titration. 


Analysis of Oils. Rene Marcille (Ann. Falsif., MM 
417 — 423). — The author recommends the Wys method tor ,°, , '“lu 
the iodine numbers of oils in preference to the B “ U 
results yielded by the latter process vary according to the eg ^ 
reagent, the temperature at which the experimen 
Directions are given for preparing the Wys reagent and for esU»K 
the iodine numbers of oils; the separation of th ^ 

from an oil and the determination of the Tortelh nurnbe^ ^ ^ 
described. 
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galpben’s Reaction [for CottoDseed Oil]. Leopold Rosentiialer 
ifaitsch. hfokr. Genussm., 11)10, 20, 453 — 454). — The amyl alcohol 
u ? ed in this test may be replaced by either methyl, ethyl, propyl, iso- 
butyl, benzyl, or ally 1 alcohols, amylene hydrate (tertiary amyl alcohol), 
ov santalol, but not by aldehydes, ethyl acetate, phytosterol, benzene, 
nhenolj nitrobenzene, aniline, or acetic acid. When cottonseed oil is 
heated with a solution of sulphur in carbon disulphide, but without 
the addition of any alcohol, the characteristic coloration is not obtained ; 
if the mixture is heated for a considerable length of time, a faint 
coloration may be obtained, but this is probably duo to partial hydro- 
lysis of the fat with the liberation of glycerol, which latter substance 
tself, when used in place of amyl alcohol, causes a coloration to be 
3 roduced after thirty minutes’ heating. A faint coloration also 
levelops when ethylene glycol is employed. The solution of sulphur 
;n carbon disulphide cannot be replaced by other sulphur compounds, 
.ucl) as allylthiocarbimide, potassium xantkate, disulpliones, etc. 

W. R. ,S. 

The Kumawaga-Suto Method of Estimating Fats. Yosjiitaka 
Shimidzu ( Biocliem . Zeitsck ., 1910, 28, 237 — 275). — The process of 
drying material which contains water leads to a loss of fat (10% or 
more), doubtless due to oxidation. The material should therefore be 
directly saponified by the Kumawaga-Suto method. Illustrative 
experiments with muscle, liver, blood, etc., are given. W. I). H. 

r? Method for the Analysis of Fats by the Separation of the 
Solid Fatty Acids from the Liquid Acids. David (Cowpt. rend., 
1910, 151, 756 — 757). — The method is based on the observation that 
the ammonium salts of the solid fatty acids are quite insoluble in 
large excess of aqueous ammonia at 14 — 15°, whilst the ammonium 
salts of the liquid acids are soluble. 

A mixture of solid and liquid acids can be separated by dissolving 
2 grams in 5 c.c. of warm 95% alcohol ; 50 c.c. of pure ammonia are 
added, and the solution warmed until bubbles of gas begin to be 
evolved. After remaining several hours at a temperature not exceed- 
ing 15°, the liquid is filtered, the ammonium stearate or palmitate 
washed with ammonia until the filtrate gives no turbidity with barium 
hydroxide, and then treated on the filter with hydrochloric acid diluted 
with its own volume of water at 22°. The fatty acids are washed 
with hydrochloric acid, and finally with water, dried at 100°, and 
weighed, The experimental error does not exceed 0'2— 0*3%. 

The process is applicable to mixtures containing other solid acids, 
such as hydroxy stearic, ?sooleic, lauric, and arachidic acids, and is 
believed to be of general application. W. O. W. 

The Electrical Conductivity of Milk, and the Use of this Con- 
stant for the Detection of Watering and Addition of Electro- 
lytes. Kinaldo Binaghi (Bioehem. Zeitsck., 1910, 29, 60 — 78). — -The 
electrical conductivity of fresh unadulterated milk is approximately a 
constant for each species. For milk of sheep, AT 5 (mean) = 50’40 x 10~ 4 ; 
for that of goat, 49’00xl0" 4 ; for cow’s milk, 4870 xlO -4 . The 
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conductivity diminishes in proportion to the water added. Electrolytes 

which are added for preservative purposes (borates, etc.) increase the 
conductivity. The measurement of this constant is recommended ( or 
detecting adulteration and addition of preservatives. S. B. s. 
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bv the various national pharmacopoeias for the detection o impuntfcs 
in quinine salts are of two kinds: (1) the ammonia test, and (2) specific 
tests for certain impurities. The author has investigated the effects 
of various conditions on the results obtained by the application of 
these two kinds of tests, more particularly as regards the former, and 
finds that the best method of carrying out the ammonia test is that 
prescribed in the French Codex, which, however, is only applicable 
to quinine sulphate. The ammonia test being of limited applicability, 
the test for cinchonine and cinchonidine prescribed by the British 
Pharmacopoeia is preferable, since it can be used for any quinine salt. 

The following general conclusions are drawn. 

The minimum amount of 10% ammonia solution which will y le id 
a clear solution at 15° with 5 c.c. of a solution of quinine sulphate 
saturated at 15° is 4 4 c.c., so that it is impossible to meet the 
requirements of the German Pharmacopoeia, which stipulates 4 c.c. 
of ammonia solution. A reasonable requirement for commerml 
quinine sulphate would be 6-0 c.c. The quantity of ammonia needed 
is affected by the alkalinity or acidity of the quinine sulphate used 
so that it is not a trustworthy indication of the presence of 
other alkaloids. In this connexion it is pointed out that solutions 
of commercial quinine sulphate in water are usuaUy slightly a M..c 
and become more so on heating, reverting to their original slight 
alkalinity on cooling. In applying the ammonia test to qum ne 
s Ilt s other than the sulphate, it is usual to convert them into the 
l„Yo in such a way that the test is made in presence of an 
inorganic salt. The piJenco of the latter profoundly inttuences t c 
Morgan • d d 0 that the test becomes untrustwn tin. 

test for cinchonine and cinchona 

prescribed by the British 

should 'be'useil The ammoni.a test is, however, to 

minute 

could not be confirmed. . f)uinin& 

The following new salts 

are both crystalline. 



INDEX OF AUTHORS’ NAMES. 


transactions, proceedings, and abstracts. 

1910 . 

(Marked T., P., and A., i and A., ii respectively.) 


A. 


Ab&ti, Gi»o. the addition of bromine to 
m , saturated compounds. I. Allyl and 
r.ropenyl derivatives of benzene, A. , i, 

732. 

Abati, Gino. See also ArnaJdo Piutti. 

Abderhalden, Emil, partial hydrolysis 
of proteins, A., i, 211, 447. 
the amino-acids obtainable by the 
total hydrolysis of proteins, A., i, 
792. 

the detection of peptolytic enzymes in 
animal and vegetable tissues, A., ii, 
666 . 

Abderhalden, Emil, and TWBlumberg, 
derivatives of amino-acids, A., i, 871. 

Abderhalden, Emil, and Carl Brahm, 
R('iologioal studies by the help of 
the optical method. VIII., A., ii, 

m. 

is the assimilation of fat in the body- 
eells dependent on the composition 
of the fat in the food ? A., ii, 520. 

IbdeThalden, Emil, Hans Einbeck, and 
Julius Schmid, cleavage of histidine 
in the organism of the dog, A., ii, 
974. 


Abderhalden, Emil, and Oskar Frank, 
the nutritive value of protein cleavage 
prodn-ts. XII., A., ii, 322. 
Abderhalden, Emil, and Casimir Funk, 
derivatives of amino-acids. II. 
Compounds with aliphatic acids, A., 
i, 226. 

partial hydrolysis of proteins, A., i, 

320. 

Abderhalden, Emil, and Fidel Glamser, 
the value of protein cleavage products 
in the animal organism. XIII., A., 
ii. 521. 


Abderhalden, Emil, and Markus Gug- 
genheim, derivatives of amino-acids. 
1. Compounds with glycerol, A., i, 


xevm. ii. 


j Abderhalden. Emil, and Paul Hahn, 

I comparative investigations on t.he 
rotatory properties of the plasma and 
i serum of dog's blood under varying 
conditions. II., A., ii. 1081. 

Abderhalden, Emil, and Paul Hindi, 
synthesis of polypeptides. Derivatives 
of isoleucine. III., A., i, 720. 

Abderhalden, Emil, and Kurt Eenno 
Immisch. serological studies by the 
help of the optical method. V., A., 
ii, 319. 

Abderhalden, Emil, and Arthur Israel, 
serological studies by the help of the 
optical method. VI., A., ii, 319. 

Abderhalden, Emil, and Q<'or>j Kapfber- 
ger, serological studies by the help 
of the optical method. XI. I’arenteral 
administration of carbohydrates, A. 

1 ii, 1093. 

Abderhalden, Emil, and Karl Kautzsch, 
glutamic acid and pyrrol id iuecarb- 
oxvlic acid, A., i, 230. 
derivatives of amino-acids. III. Com- 
pounds with cholesterol, A., i, 
253. 

glutamic acid and pyvrolidonecarh- 
oxylic acid, A., i, 76$. 

Abderhalden, Emil, and Paul Kawohl, 
comparative investigations on the 
rotatory properties of the plasma and 
I serum of do^’s blood under varying 
conditions. I., A., ii, 1081. 

Abderhalden, Emil, and Leo LangBtein, 
comparative investigation on the com- 
position of caseinogen from human 
and cow’s milk, A. , ii, 633. 

Abderhalden, Emil, and E. S. London, 
the synthesis and cleavage of proteins 
in the animal organism, A., ii, 
425. 

Abderhalden, Emil, and Dimitrie Man- 
oliu, the value of protein cleavage 
1 products in the animal organism, 

j XIV., A., ii, 521. 

7G 



ii. 1120 


MDEX OP AUTHORS. 


Abderhalden, Emil , and Rudolf Massini, 
the behaviour of monopalmityl-Z- 
tyrosine, distearyl-7-tyrosine, and /<- 
arainotyrosine in the organism of an 
alcaptonuric person, A., ii, 638. 

Abderhalden, Emil, and Florcntin Medi- 
greceanu, peptolytic enzymes in 
cancer and other tumours. III., A., 
ii, 636. 

the fundamental constituents of 
tumour cells, A., ii, 1093. 

Abderhalden, Emil, and Franz Muller, 
the action of pure choline on blood- 
pressure, A., ii, 530, 725. 

Abderhalden, Emil, and Ludwig Pin- 
cussohn, serological studies by the 
help of the optical method, A., ii, 
318, 319, 736. 

peptolytic enzymes in cancer and other 
tumours. iV., A., ii, 636. 

Abderhalden, Emil, Liulwig Pincussohn, 
and Adolf R. Walther, the enzymes 
indifferent bacteria, A., ii, 989. 

Abderhalden, Emil, and Hans Prings- 
heim, detection of intracellular fer- 
ments, A., ii. 437. 

Abderhalden, Emil, and Peter Rona, 
utilisation in the animal organism of 
protein cleavage products, A., ii, 877. I 

Abderhalden, Etnil, and Ernst Ruehl, I 
the influence of large quantities of j 
water on the optical properties 6 f j 
blood-plasma and scrum, A., ii, 
1081. 

metabolism experiments with elastin, > 
A., ii, 1084. 

Abderhalden, Emil, and Julius Schmid, 

comparative investigations on the 
composition and cleavage of different 
kinds of silk. VI II. The inono- 
amino-aeids from Tai-Tsao-Tsam 
silk (China), A., i, 289. 
the estimation of the quantity of blood 
by means of the “optical method,” 
A., ii, 724. 

Abderhalden, Emil, and Josef Schuler, 
synthesis of polypeptides : derivatives 
of isoleucine. II., A., i, 331. 

Abderhalden. Emil, and J. O'. ! 
Sleeswyk, serological studies by the 
help of the optical method. VII., A., 
ii, 319. 

Abderhalden, Emil, and Eugeu. Stein- 
beck, action of pepsin and hydro- 
chloric acid, A., i, 795. 
further investigations on the use of 
silk peptone for the detection of 
peptolytic enzymes, A., ii, 980. 

Abderhalden, Emil, and Akibnu 8 uwa, 
cleavage products obtained by the 
partial hydrolysis of proteins, A., i, 
529. 


Abderhalden, Emil, and Alc : h<- 

synthesis of polypepti.ieV- !/ i Wa ’ 

the value of the cleave® rm> i„ , 
protein in the animal „ w 
XVI., A., ii, 975. « am '» 

Abderhalden, Emil, and L«ih, r p n, 
synthesis of polypeptides; deiiv?'' 
of Z-leucine, A., i, 719 . ailri ‘$ 

Abderhalden, Emil, and Ecu 

IX.Themmo-ainiw.acidsfroTnafc 
silk, A., 1 , 289. 

Abelin, /. , and Stanislaus cm Xostan.,v 
derivatives of 2-styrylcoumro "'t ’ 
1 , 001 . ’ ' 
Abelmann, Paul, action of or ,,„ 
magnesium compounds nn tialieau"' 
hyde and the optical behaviour of it 
products, A., i, 451. 

Ackermann, A. See Frits Strain 
Ackemann Danhmrt, putrefaction «[ 
lysinc-free protein, A., i, 288. 
bacterial cleavage of histidine, A., i 
419. 


a new aporrhegma prepared bybaeterk] 
agencies, A., ii, 1089. 

Ackermann, Danhmrt, and FrHiid 
Kutscher, physiological actions of an 
ergot base and of jS-iminazolvlethvl- 
amiue [£-amino- 4-etkylglvoxalinel 
A., ii, 881. 

aporrhegma, A., ii, 1089. 

Ackermann, Fritz, preparation of tliiodi- 
phenylamine and its derivatives, A„ 
i, 728. 

Ackroyd, H., uric acid metabolism in 
dogs, A., ii, 977. 

Acqua, Camillo, position at which ilie 
nitrogen of nitrates is utilised in 
plants, A., ii, 533. 

Acree, Solomon Fa iky. See Tv-r? 
Frederick Brunei, Eli Kmerbj 
Marshall, and Sidney Nirdliuger, 

Adhicary, Birendra Bhusan, See 
Paiichahan Neogi, 

Adler, Wilhelm, preparation of salicyl- 
arsinic acid (l-carboxy- 6 -liydioxy* 
phenyl-3-arpinic acrid). A., i, 316. 

Adwentowski, Karol, behaviour of nitric 
oxide at low temperatures, A., ii, 19?- 

Aegenitis, Basil. See T'hww* 
Komnanos. 

Ageno, and E. Barzetti, colloidal 
boron, A., ii, 500. . 

Ageno. F., and G. Donini, velocity ot 
electrolytic oxidation of certain organic 
acids, A., i, 357. . , 

Ageno, F. See also llaffaeh Name 

Agulhon, H., influence of reaction ot t« 
medium on the formation of niejanin> 
by diastatic oxidation, A., b 



INDEX OF AUTHORS. 


ii. 1129 


11 use of boron as a catalytic 

ignition. “•! „ 

. ' ’ See also Gabriel Bertrand. 

WS Atfr. See Tlwr Ekeorant*. 

s ™ rldclfmn Baeyer 

,..,1 rttfe Dimroth. 

Aktien-Gesellschaft fur Amhn-Fabnka- 
titan preparation of dibromophenyl- 
jlvciuc-o-carboxylic acid, A., i, 257. 

I ..reparation of derivatives of^-tolnene- 

II sulphon-jo-nitroanilidej. A., i, 727. 

Alba /■’• See A. Hubert. 

tiberda van Ekenetein, Wittiavi, and 
Jan Johannes Blanksma, formation 
of la viilic acid from hexoses, A., i, 


t-n hydroxymethylfurfuraldehyde as 

the cause of some colour reactions of 

hexoses, A., i, 762. 

Albert, Robert, [Albert's method for 
determining soil activity], A., ii, 
&>4. 

Alcock, Nathaniel Henry , and Jordan 
Ifa-be Lynch, the relation between the 
physical, chemical, and electrical pro- 
perties of nerves. III. Total ash, 
sulphates, and phosphates, A. , ii, 323. 

Aldridge, Montague. See Frederick 
fraud Chattaway. 

Alessandri, Luigi, behaviour of some 
derivatives of phenylhydroxylarainc, 
A., i, 752. 

Alessandri, Luigi. See also Angelo 
Angeli. 

Alexander, Jerome , some colloid-chemi- 
cal aspects of digestion with ultra- 
microscopic observations, A., i, 530. 

Alexandroff, IVladimir, burette without 
stopcock or rubber connexion, A., ii, 
74/ . 

Aleieeff, />., electro-catalysis, A., ii, 98. 

Allegri, 0. See Arnaldo Piutti. 

Allemann, 0 ., estimation of formalde- 
hyde in formalin soaps (lysoforni, 
formosapol, and morbizid), A., ii, 465. 

Mien, Eugene T Juanas, and John John- 
ston, the exact estimation of sulphur 
in soluble sulphates, A., ii, 650. 

Men, Eugene Thomas. See also Arthur 
Louis Day. 

tllison, F. G. See F. JV. Gill. 

tllmand, Adhtlr John, affinity relations 
of cupric oxido and of cupric hydr- 
oxide, T., G03, P., 55. 
the electromotive properties of the 
mercury oxides, A., ii, 572. 

Uoy, Ju.hs [Francois], and Pierre 
l hades Babaut, a- amino -p-hy droxy- 
plieuyl, acetic acid. A., i, 558. 

dpern, Roman, and Charles Weizmann, 
attempts to prepare glycerides of 
amino-acids, P., 345. 


Alsberg, Carl Luca, the use of chitiw7> 
dialysis, A., ii, 693. 'a 

Alsberg, Carl Luca , and E. 1). Clark, 
hmmocyaniti of Limulus flohtphcinu «. 
A., i, 647. 

Amadori, Mario. See Giuseppe Bruni 
and Giovanni Fellini. 

Amann, </., ultra-microscopy of iodine 
solutions, A., ii, 496, 844. 
ultra-microscopical studies. HI. A 
photochemical reaction, A., ii 
617. 

Ainbardanoff. See K. V. Charitsch- 
koff. 

Amberg, Rickard , electrolytic prepara- 
tion of pure iron, A., ii, 414. 
rapid estimation of carbon in steel 
and other iron alloys, A., ii, 
896. 

Amend, Carl Gustave. See Hurston. 
Taylor Bogert. 

Andersen, A. C., Bang’s method of 
estimating sugar, and the preserv- 
ability of the reagents employed in 
titration. A., ii, 757. 

Andre, Emile, acetylenic ketones, A., i, 
563. 

AndrS, Gustave, development of a bulb- 
ous plant : variations in weight of 
the diied plant, A., ii, 334. 
development of a bulbous plant : 
variations in the weight of nitro- 
gen ami mineral matters, A., ii, 
442. 

Andre, Louis, and Albert Leulier, ro- 
tatory power of normal quinine 
hydrochloride, A., i, 581. 
estimation of bromine in monobromo- 
camphor, A., ii, 748. 

Andreasch, Rudolf substituted rliodanie 
acids and their aldehyde condensation 
products. X., A., i, 691. 

Andrlik, Karl, the preparation of adenine 
from beet sugar residues, A., ii, 
742. 

Andrlik, Karl, V. Bartos, and Josef 
Urban, difference of races and indi- 
vidual beets with regard to their 
composition, A., ii, 152. 

Andrlik, Karl, and Vladimir Stanek, 
the influence of optically active non- 
sugar material on the estimation of 
sugar in the sugar beet, A., ii, 
463. 

Angel, Franz, a soda-sanidine from 
Mitrowitza, A., ii, 783. 

Angelii Angelo, the oxidation of some 
azo-derivatives to the corresponding 
azoxy-com pounds, A., i, 645. 
some analogies between derivatives o f 
oxygen ami nitrogen, A., ii, 844, 
948. 



ii. 112G 


INDEX OF AUTHORS. 



•w Jad Luigi Alessandri, 
ition of certain salts of 
, 605. 

jelo, Luigi AleHsandri, and 
to Pegna, action of nitroso- 
dtives on imsaturated compounds, 


, i, 552. 

.gelico, Francesco, principles of Atrac- 
k tylis gummi/era (Sicilian masti- 
cogna). A., i, 403. 
picrotoxin, A., i, 404, 577. 

Angelico, Francesco, and C. Labisi, 
transformation of oximinotriphenyl- 


pyrrole, A., i, 427. 
diazopyrroles, A., i, 444. 

Angerer, Ernst, positive band spectrum 
of nitrogen and its variation with 
temperature, A., ii, 561. 

Anilinfarben- & Extrakt-Fabriken vorm, 


Jok. Rad. Geigy, [preparation of tri- 
plienylmethane colouring matters 
from diortho-substituted benzalde- 


hydcsl, A., i, 175. 

preparation of o-4-nitroso-l-hydroxy- 
naphthoylbenzoic acid, A., i, 745. 
preparation of o-4-chloro-l-hydroxy- 
£-naphthoylbenzoic acid, A., i, 
746. 

Annett, H, 2?., nature of the colour of 
black cotton soils [in India], A., ii, 
535. 

Anschuti, Richard , a new method of 
forming isocyauates [carbimides] and 
Hofmann’s thiocarbimide reaction. 


II., A., i, 158. 

Ansebnino, OUo, isomerism of anils 
(SchifPs bases), A., i, 174. 

Antonoff, George Xicolucvich, radium-2? 
and the products of transformation, 
A., ii. 568. 

Antropoff, Andrea $ von, solubility of 
xenon, krypton, argon, neon, and 
helium iu water, A,, ii, 409. 
a simplified and improved form of 
Toepier’s mercury air-pump, A., ii, 
947. 

Antulich, Oskar, substituted rhodanines 
and their condensation products with 
aldehydes. IX., A., i, 764. 

Aphanaasieff, B. F. See Fit gen von 

Biron. 

Apitzsch, Hermann, and C. Kelber, 
thio-7-pyrone derivatives, A., i, 409. 

Applebey, Malcolm Fercivaf, the viscosity 
of salt solutions, T., 2000; P., 
216. 

Aps, J. Edmond, a carrier for filled 
basins or beakers, A., ii, 286. 

Arafura, Kalsnnosuke , iiifiuenee of boric 
acid on the inversion of sucrose by the 
catalytic action of hydrochloric acid, 
A., i, 653. 


Arbusofif, Alexander E., 1 m ,, 

isomerisation of some phosphor,,, 
pounds. I., A., i, 802. Coiu ‘ 
Arbusoff, Alexander E and ,, r 
Ticimmsky, preparation ' 1 f 
stituted indoles W tie 5, 1* '' 

A.T I m! i ° n ° f 

catalytic decomposition „f „ W| 

hydiazme by , nKWs rf «! ■ 
halides, A., 1, 776. * r ,,s 

Archibald, Ebenezcr ffntrn 
weight of platinum, A., if "43 at ' J!ri,: 
Armani O., and J. Barboni,’ naalta.i. 
test for small quantities of A " 
silver, A., 11, 659. h atH 

Armstrong, Edward Fmnkhnd ran- 
detection of emulsin, A., ii, 668 ” 
Armstrong, Edward Frankhnf $*■ 
also Henry Edward Armstrong' 
Armstrong, Henry Edward, Tnorpho- 
logieal studies of benzene deriva- 
tives. Part T. Introductory t 
1578 ; P., 139. 

studies of the processes operative j- 
solutions. Part XIX. The com- 
plexity of the phenomena aRbrdvi 
by solutions, a retrospect. J» 
299. 

Armstrong, Henry Edward, and 

Frankland Armstrong, studies on 
: enzyme action. Part XV. Tj* 

I comparative influence of monliydric 

C 2 H 2n + 1 alcohols and other W 
electrolytes on enzymic activity, 
P., 384. 

origin of osmotic effects. III. Tb 
function, of hormones in stimuli!- 
ing enzymic change in relation f 
narcosis and the phenomena of de- 
generative .and regenerative change 
in living structures, A., ii, 883. 

I Armstrong, Henry Edward, EFm 
J Frankland Armstrong, and EAne\ 

1 Horton, studies oil enzyme action. 

! Part XVI. Prunaseand amygdalase: 

their separate occurrence in plants. 

; P., 334. 

studies on enzyme action. Part X\ II. 

| The distribution of in 

I plants, P., 334. 

Armstrong, Henry Edward , and F rf • 
Crothers, studies of the procew^ 
I operative in solutions. Part Xvlll- 
The depression of electrical cmjdiK- 
tivity hy non-clectrolytes, P-, 2P.- 1 
Armstrong, Henry Eilward, and - * 
Fargas Eyre, studies «» 
j action. Part XVI II- Lilian 
I 335. 



INDEX OF AUTHORS. 


ii. 1129 


Armstrong, lie, iny meant and John Asher, Lem a,„J n , „ 

Eyre, studies of the processes ti, 8 _i ’ ■ , ' . Karaiilow, 

oiirrative in solutions. Part XI. The ce ii, P PTOnealiility 0 f 

djuilacenient of salts from solution by sal: .-an, j A he lMsrmuabilitv of the 

various precipitants, A., ii, 832. Theory 

. rr z>j — j ~ r . , 01 salivary secretion, A., ii, 5i« J 

physiology of glands. XV. Tim’ iv- 
latiouship between the physio,. 

moS' P ;T rties of . gland 


Armstrong, Henry Mirant, and Ediaml physMoIy^rT^' 1 ’ A d’ 5l<i - 
Horton. Studies on m m., aetion. ktSn / XV ' Tilu >' 

Part XIII. Enzymes of the emulsiu ehemi™l P „ bet "«. en the physic, 

„■», A., i, ii02. nS„ PWrttw of the gland 

Armstrong, Henry Edward, and Edvard of the f a £ 5r ?*5 e capacity 

Wheeler, studies of the processes Ailienaay Pa Jl 
operative iu solutions. Part XVJI. maneanat e A \ ^“nowski, tli 


operative iu solutions. Part XVII. 
Tinr relative efficiencies of acids as 
< ktlucfJ from their conductivities and 
hydrolytic activities (II.), P., 299. 


manganate fusion, A .Aim’ 
electroiyHe production of potassium 

permanganate from solutions of 

T A., ii, 413. 


Armstrong. Hen ry Edward, and Fredc- I Aik.M^S./T*?"^; **» 413 ' 

M miser Worley, studies of the ' f , tlm '- 

pmeesses operative in solutions. Part. Askeaasy Pm! * q ”1’ A ” n > ~S0. 

XIII. The depression of the hydro- j Just *' " ' ‘^ ee a 30 kV/wrrf 

laic activity of acids by paraflfmoid ! A«o jr»v; m 
alcohols and acids, P., 298. I resistance h»”* 111 ' an(1 

inland, Albert, and Swigel Posternak, A ii 4.39 a<M<H ^dFerent roots, 

I ^the^Sa < 7 rS, t! ‘p 

^etrhydnodo.derivativee, A., i, 

■458. 0 ’ ’ ^ of electricity 

two new isomerides of steurolic acid, j II. and II? ’aTtjJ 11 ' 1 tlleir salt! ’ 

tod’ n. See U. Siichting. *' *«•*«». 

tadt. Kurt, two cheap appliances for Tm„J .' ZL < " S T M,tm - 

SSI A 

“X mu aTmi^ZA-,, i Tr pi! “’3 b “ ili r pie a,,,i “ socia - 

Head, iron, manganese *Z cartaf i ^7*““ ° f t ™ elh ^t«nol, 

A., ii, 1071. ’ ! 7 •» 

3 . TS^ZtSZ: A n - : 


two new isomerides of stearolic acid 
A., i, 459. 

Arad, Th. See II. Suchting. 

Arndt, Kurt, two cheap appliances for 
quantitative work, [supports for 
crucibles]. A., ii, 747. 

Arnold, Huns. See E. Schiinnann 
Imold, John 0., and Arthur Arm, 
Read, iron, manganese, and carbon 
•A., 11, 1071. 

Arnold, W., a new protein colour re- 
act 1011 : organ- peptides, A., ii, 5t>0. 
Arrhenius, Svante Avgust, the laws of 
digestion and absorption, A., ii 52 
A 1**23 study of laterites, 

Artini, Ettore, crystalline form of chole- 
stwyl salicylate, A., i, 620. 

Axtmann, Haul, [and E. Brandis], iodo- 
^rtiic pstunatmn of phosphoric acid, 

i>aul / eid f / . in - Thomas V urdie. I 


v , * nonuisru rdie. mation, A ii 551 

.titter See mmd Wi “ A»r. John; the prophylactic aetion of 


Matter. mmam w “‘ 

‘ cam?i, (camphene- 

camphoric) acid, A., i, 709. 

ofalh^^'-^? P reseuce and detection 
111 human urine, A., ii, 793 
, s “ 0udav Heller. 


„ — vmv. ..icuainuui; 

pressures of some plant organs. A 

ii, 1100. ■’ 

Atkins, iV UHom Jiingrosr GcMon. See 
also Henry Ii. Dixon. 

Aubel, Edmond van, production of ozone 
by ultra-violet light, A., ii, 28, 118. 
r ii linen s ratio between volume con- 
traction and refractive power of 
liquid mixtures, A., ii, 169. 

Auchy, George, vanadium and its esti- 
mation, A., ii, 551. 


atropine in immediate anaphylaxis of 
guinea pigs. III., A., ii, 985. 
Aufrecht, rapid estimation of albumin 
in urine, A., ii, 560, 663. 

Auger, P iclor, mixed halogen com- 


UhdDWD fVm) fdZTi’r i 1 *?; ' P 0UI1(Js ot ' tin. A., ii, 133. 

17, «4,J ^Hewitt ZiT , ’Zt h% ! 1 alkali " ,all H™- n i“gauutes, A,, ii. 

aluuhnU,, , .* hy-ptoducts of : 293. 

169. ““eutattou, T., 1636 ; P„ i sodium manganate and its Imitates 

A., ii HO. a 



ii. 1130 


INDEX OF AUTHORS. 


Auld, Samuel James Afanson, occurrence 
of osyritrin (violaquercilriu) in Osyris 
irbystinica, 1\, 146. 

Austerweil, Giza, and G. Cochin, relation 
between molecular constitution and 
odour, A., i, 572. 

causes of ger&nic odours, A., i, 687. 

Autenrieth, Wilhelm[Ludwig\, and Fritz 
Beuttel, poly-membered hetero- 
cyclic systems containing sulphur, 
and ring closure in the para -position, 
A., i, 60. 

poly-membered heterocyclic systems 
containing sulphur, and ring closure 
in the meta-position, A., i, 61. 
estimation of phenol, salicyl alcohol, 
salicylic acid, and p-hydroxy benzoic 
acid as tribroinophenol bromide, A., 
ii, 552. 

Autenrieth, Wilhelm, aud Johann Georg 
Koenigsberger, a new colorimeter and 
its application to the estimation of the 
colouring matter of blood, iron, 
indican, aud creatinine, A., ii, 910. 

Auwers, Karl [Friedrich], [a-terpinene], 
A., i, 53. 

conversion of pulegone into menthencs, 
A., i, 122. 

(7- and 0-acyl derivatives of coumara- 
nones or 2-hydroxycoumarones, A., 
i, 629. 

Auwers, Karl, and Fritz Eisenlohr, 
determination of constitution by 
spectroehemical methods, A., ii, 
365. 


1 

I 

I 


! 


i 


determination of constitution by the ; 

optical method, A., ii, 367. 
molecular dispersion of cvclopen- • 
tadiene, a correction, A., ii, 561. 

Auwers. Karl, and G. Peters, unsaturated ! 
hydroaromatio hydrocarbons with 
semicyclic double linkings, A., i, l 


826. 


reducibility of conjugated double 
linkings in hydroaromatio sub- 
stances, A., i, 827. 

nnsaturated hydroaromatic acids with 
oue semicyclic double linking, and 
their derivatives, A., i, 841. 

Auwers, Karl, and Walter A. Roth, 
relationship between constitution 
and heats of combustion of un- 
satnrated hydrocarbons, A., ii, 
485. 

thermochemical investigations. I., 
relation between the constitution 
and the heat oi combustion of 
unsaturated compounds, A. , ii, 


585. 

Auweri, Karl, Walter A. Roth, and 
Fritz Eisenlohr, heats of combustion 
of terpenes and styrenes, A. , ii 586. 


Auwers, Karl , aud II. v 0sg : 
of constitution on the nl 
phenylhydrazoncs of uusatuiS 011 of 
pounds into pyrazolines, A \ -V'"" 1- 
Aitoa, [identity of liastirit, ' ■ , 
jarositc. A., ii, 720. e " ll - 
A 2 zarello, K estimation of 

copper, A., n, 241. u1 "' >» 

analysis of eopper-m a „„ ai . 
direct titration „f 
manganese present ,i,‘ 11,1 
solution, A., ii,*/ 54 . *""* 


B. 

Baat, (Mm) W. G. tie. f„. 
Anloon Hubert SchreineiMkm 

Bahadschan, I. s. S ee /«» ... 
OstromisalenBky. 

Bach, Alexis , method for the 
preparation of oxidising » v „ 
from plant extracts, A., i, 2 ji ' 
tliem-y of the action of oxydasex I 
Oxydases free from manganese mi 
iron, A., i, 291. 


theory of the action of oxydase* 
II. Influence of metallic saltson The 
subsequent change of the products 
of oxydase action, A., i, 291. 
theory of the action of oxydases 4 
i, 801. 


decomposition ot water by hypo- 
phosphites in presence of palladium 
as a catalyst, A., ii, 31. 

Bachem, Albert , arc spectrum of zir- 
conium, A., ii, 670, 

Bachem, C ., behaviour of veronal (sodium 
veronal) in the animal body, after one 
administration, and in the clmrnic 
condition, A., ii, 985. 

Backe, Arnold, new compound con- 
tained inf foods, A., i, 225. 
isomaltol, A., i, 544. 

Bacmeister, the secretion of cholesttr:! 
in human bile, A., ii, 792. 

Bacon, William. See Charles Frerhirb 
CroBS. 

Bacovescu, A., condensation of o- and 
(3-naphtItols with ethyl acefoaeetate, 
A., i, 405. 

Badische Anilin- & Soda-Fabrik, pit- 
paration of halogenated authrs- 
quinones, A., i, 49. 
preparation of 2:3-dikfctodibyui'o- 1 - 
thionaphthen derivatives, A. : h 


preparation of chloro- _ and hro» 
an thraquinouesul phonic acids. 


i, 270. . . x 

preparation of dianthraqumoDJ 1 

of dibenzanthronyl deiivatn es, . •! 


i, 271. 



INDEX OF AUTHORS. 


ii. 1131 


..jUcle, Amlin-.* SodaTabrUj, pie- 
uaniiion of nitrogen derivatives of 
j.j, juylgljeine-o-carboxylio acid, A. , 

..reparation of anthranilodi-»-aeetic 
1 a! id and its derivatives, A., i, 


:;|9. 

. .reparation of halogenated 2-methyl- 
aiitliraquinone derivatives substi- 
tuted either in the aromatic nucleus 
or in the side-riiain, A., i, 825. 
tire] oration of 5-halogen-6-chloro-2- 
' acvlaminotoluenes, A., i, 871. 
[preparation of 3-chloro-o-toluidine- 
5 sulphonio acid], A., i, 371. 
preparation of halogen derivatives of 
pheuylglycine-o-carboxylic acid, A., 
1,382. 

preparation of condensation products 
in the anthracene series, A., i, 
397, 701, 702. 

t, reparation of indoxyl and its deriva- 
tives, A., i, 428. 

preparation of mononitroauthra- 
quinonylquinolinea, A., i, 430. 
preparation of thionaphtheu deriva- 
tives, A., i, 500, 764. 
preparation of carbamino-acid esters 
from6-auiino-a-naphthol-3-sulphonic 
acid, A., i, 667. 

Baer, Julius, and Lean Blum, the degra- 
dation of fatty acids in Diabetes mel- 
Ulus, A., ii, 227. 

Baer, Julius, and Wilhelm Meyerstein, 
thi- influence of pharmacological agents 
on oxidation in the organism, A., ii, 
1094. 


Baerwald, Hans, measurement of the 
absorption of cathode-rays in gases 
by means of secondary rays, A., ii, 
250. ' 

Baeyer, [Johann Friedrich WilhelM ] 
Adolf von, action of methyl sulphate 
cn dimethylpyrone, A., i, 763. 

Baeyer, Adolf von, [and, in part, Hans 
Aickelin, Carl Diehl, TtofamZHallenB- 
leben, and Hci~mami HeBs], derivatives 
of triphenylcarbinol. II., A., i, 
•249. 

Baeyer, Otto von, and Otto Hahn, mag- 
netic line-spectrum of /3- rays, A., ii, 

566. 

Bagh, Alexander von. See Alfred Eia- 

horn. 

Baglioni, Silrestro, effects of nutrition 
with maize. Action of the gastric 
juice on zein and gliadin. II., A., 
>i, 625. 

Baxter, L. S. t improved mouth-blow- 

I"l*. A., ii, 892. 

BagHter, L. S. See also Bertram Dillon 
Steele. 


Bahr, Em von, influence of pressuro on 
tho absorption of ultra-red radiation 
by gases, A., ii, 914. 
decomposition of ozone by ultra-violet 
_ light, A., ii, 949. 

Bain, (Miss) Alice Mary. See William 
Hobson Kills. 

Bain, David. See Hugh Marshall. 

Bain, William, pressor bases in urine. 
II., A., ii, 528. 

Baker-Young, F. IF, See Benjamin 
Moore. 

Bakker, Gerrit, thermodynamics of the 
capillary layer, A., ii, 106. 
thermodynamics of the capillary layer 
of a pure substance between the 
homogeneous liquid and vapour 
phases, A., ii, S31. 

Balareff, Lk, the reciprocal transforma- 
tions of ortho-, pyro-, and meta- 
phosphoric -acids on heating, A., ii, 
607. 

the hydration of metaphoaplioric acid, 
A., ii, 951. 

Baldwin, Helen, influence of lactic acid 
ferments on intestinal putrefaction in 
a healthy individual, A., ii, 144. 

Baldwin, Wesley J/., relation of pancreas 
to sugar metabolism, A., ii, 224. 

Balke, Clarence IF., atomic weight of 
tantalum, A., ii, 962. 

Ball, Walter Craven, estimation of 
sodium and ctesiuin as bisinuthi- 
nitrites. Part I. Estimation of 
sodium, T., 1408 ; P., 169. 
compounds produced by the simul- 
taneous action of nitrites and hypo- 
sulphites on nickel salts, A method 
for the detection of nickel in the 
presence of much cobalt, P., 329. 

Ballo, Rexs'o, solidification of binary mix- 
tures of the saturated monobasic fatty 
acids and water, A., i, 355. 

Baly, Edward Charles Cyril , William 
Bradshaw Tuck, and {Miss) Efiic 
Gwendoline. Marsden, the relation 
between absorplion spectra and 
chemical constitution. Part. XIV. 
The aromatic nitro-compounds and 
the quinonoid theory, T., 571 ; P., 
51 ; discussion, P., 51. 
the relation between absorption spectra 
and chemical constitution. Part 
XV. The nitrated azo- compounds, 
T., 1494; P.,166; discussion, P.,167. 

Bamberger, Eugcn, anthranil. XVII. 
Heller’s recent experiments in con- 
nexion with anthranil, A., i, 277. 
t\\ o solid polymeric n i tro so -i/'- cumenes, 
A., i, 549. 

historical uote3 on C- nitroso- com- 
pounds, A., i, /06. 



ii. 1132 


INDEX OF AUTHORS. 


Bamberger, Eugen, aud Franz Elgar, I 
photochemistry of o-nitrated benzaldc- 
hydes, A., i, 267. 

Bamberger, Bugen , and H. Hauser, 

nitroaophenylhydrazine, A., i, 776. 
Bamberger, Eugen, and Sven Lindberg, 
anthraniL XVI. Relation of an- 
throxanic acid ( 2 -anthranilcarboxylic 
acid) to anthranil, A., i, 189. 
Bamberger, Max, and Karl Kruse, radio- 
. activity of the mineral springs of the 
'Tyrol. II., A., ii, 570. 

Bamford, (Miss) Hannah , and John Lio nel 
Simonsen, the constitution of the 
benzenetetracarboxylic acid9, T., 1904 ; 
P., 206. 

Banerjee, Manindra Nath , apparatus for 
the determination of equivalents of 
metals and for the estimation of carbon 
dioxide both directly and indirectly, 
A., ii, 897. 

Banerjee, Shrish Chandra, See George 
Clarke, jun. 

Bang, Ivar, guanylic acid, A., i, 647, ; 
906. 

cobra poison and htemolysis. III., | 
A., ii, 229. j 

Bang, Tvar, aud Giista Bohmansson, the j 
method of estimating sugar in urine, ; 
A., ii, 163. 

Bang, Ivor, H. Lyttkens, and J. Sand- 

gren, estimation of blood-sugar, A., ii, 
554. 

Banzhaf, Edicin J., deterioration of 
diphtheria antitoxin. A., ii, 734. 
Barbier, [Francois Antoine] Philippe , 
origin of the introduction of magne- 
sium into organic syntheses, A., i, 308. 
Barbier, Philippic, and Ferdinand Gon- 
nard, beryl from Montjcu (Saone-et- 
Loire), A., ii, 418. 

beryl and muscovite from Biauehaud 
(Puy-de-Dume}, A., ii, 418. 
phillipsite from Sirgwitz, Silesia, A., 
ii, 418. 

analyses of some French felspars, A., 
ii, 419. 

Barbier, Philippe, and Vidor Grignard, 
liquid pinene hydrochloride, A., i, 
400. 

active pinonic and pinic acids, A., i, 
555. 

Barbieri, Giusrpj/c A., and J. Calzolari, 
new compounds of quadrivalent 
cerium, A., ii, 779. 

Barbieri, N. Alberto , non-existence of 
free oi combined lecithins in the yolk 
of eggs, A., i, 704. 

Barboni, J. See O. Armani. 

Barcroft, Joseph, and Archibald Vivian 
Hill, the nature of oxyhemoglobin, 
A., i, 288. 


wrcroit, oosepn, ami n. j> *■ 
effect of temperature on the Ji; * 1D ; g ' 
tion curve of blood, A., ii, gQ iWl ' 
Barcroft, Joseph, and Ff, Roberts 
proveimvnts in the teeh«im ic . \\ /®' 
gas analysis, A., ii, 34 ^ |J|J ' 

Barcroft, Joseph, and Hermann Sw 
the secretion of urine, A., ii 105 ,, 
Bardaoh, Bruno, direct test fi P 
in urine, A., ii, 358. 

Bardach, Bruno, u> ^Sir mml Sili 
Btem, the guaiacum test fo, , j 
and a new modification of ,l> e , 
with sodium peroxide, A. jj' „■/* 
detection of blood with guaiacu’iin’wn 
with the aid of sodium perlK.iute, 

Bardt, A. A. See Antoni/ C. Doroichew 

sky. 

Bargellini, Guvlo , synthesis of b, 
pronylisophthalic acid ami dinietl.v’" 
plithalidecarboxylic acid, A. i, 744 ' ‘ 
Bargellini, Guido, aud G. Forli Foni 
a new synthesis of dimethyl plrtl iali- p' 
carboxylic acid, A., i, 744 “ 
Bargellini, Guido, and S. Silvestri 
action of sulphuric acid on santonin 
II., A., i,39. 

Barger, George, the constitution uf 
carpaine. Part I., T., 466 ; 1 ’., 53 . 
Barger, George, and Henry Halleim, 
4-3-aminoethylglyoxaline (j9-imia- 
azolylethylamine) and the other 
active principles of ergot, T,. 25S° ■ 
P., 327. 

a third active principle in ergot 
extracts ; preliminary note, lift 
the presence in ergot and physiologies! 
activity of /9-iminazoylethvlamuK-, 
A., ii, 736. 

chemical structure and sympathomi- 
metic action of amines, A., ii. 

984. 

Barger, George, and Arthur Jams Ewins, 
the alkaloids of ergot. Part II.. 
T., 284 ; P., 2. 

some phenolic derivatives of 0 -pknyl- 
ethylamine, T., 2253 ; P., 243. 
Barilla, A., apparatus for the estimation 
of carbon dioxide in milk, A., ii. 
74. 

role of the constituents of dissociation 
of tri calcium carbophosphate in “t 
formation of osseous tissue aiiu 
various concretions, having as 3 
basis calcium phosphate and calciiw 
carbonate, A., ii, 523. 

Barker, Jonathan T., experiment - 
determination and thennodjnam 
calculation of the vapour pressure 
toluene, naphthalene, and ^zen. 
A,, ii, 185. 



INDEX OF AUTHOHS. 


ii. 1133 


. kl , Charles dimer, phenomena of 

Mr v lav transmission, A., ii, 8. 

.voical cases of ionisation hy X-rays, 
U s ii, 920. 

trillion, and William Jadcsmi 
p JI’ the relation between the crystal 
mic’tme and the chemiial eomposi- 
consHtution and configuration 
'“";,™ic substances, T„ 2308 ; P., 

Harlow f Milam X, the binary and 
r.roMV alloys of cadmium, bismuth, 
and lead, A., ii, 1080. 

Jarnebey, 0. L„ and U. M. Mam, 
raiiid and accurate method tor the 
estimation of titanium, A., ii, 901. 

Barnes, Ernest J. See Andreic 
McWilliam. • . 

Barnett, Edward de Barry, the action ot 
hydrogen dioxide on thiocarbamides, 
f.. 63. 

Barnett, Edward de Barnj, and 
Samuel Smiles, the intramolecular 
rearrangement of diphenylamine 
rt-suluhoxides. Part II., T., 186 ; 


P., 10. 

derivatives of S-phenylphenazothion- 
ium. Part III., T., 362; R, 47. 

derivativesofS-alkylphenazothioniiim, 

T., 980 ; P., 92. 

Barral, Etienne [Victor], source of error 
in estimating ammonia, A., ii, 155. 

Barratt, John Oglethorpe Wakelin , con- 
stants of the first and second dis- 
sociations of quinine, A., i, 336. 
action of radium bromide on the akin 
of the rabbit's ear, A., ii, 983. 

Barre, solnhility of silver sulphate in 
alkali sulphates, A., ii, 710. 
double sulphates of thorium, A., ii, 
718. 

decomposition of thorium sulphate by 
water, A., ii, 718. 
thorium sulphate, A., ii, 781. 

Barrett, Ernest, a study of the dissocia- 
tion of the salts of hydroxylamine in 
aqueous solution, P., 233. 

Barringer, Benj. S. See Theodore B. 
Barringer, jun. 

Barringer, Theodore B.,jun., and Benj. 
S. Barringer, a comparison of the 
total nitrogen excretion of either 
kidney in normal individuals. A., ii, 


1091. 


Barthe, [Joseph Paul] Ltoncc, action of 
sulpliosalicylic acid on trisodium 
phosphate, A., i, 262. 

Bartos, V. See Karl Andrlik. 

Bartow, Edward, and B. E. Harrison, 
estimation of ammonia nitrogen in 
water in presence of hydrogen sulphide, 
A., ii, 998. 


Barzetti, E. See F. Ageno. 

Baskerville, Charles , and Redon Steven- 
son, apparatus for drying flasks, etc., 
A., ii, 602. 

Bateman, H. See Ernest Rutherford. 

Bateman, JV. G. See Robert E. Swain. 

Bates, S. J. See John Bishop Tingle. 

Batey, John Percy. See Edmund 

Knecht. 

Batik, injurious action of the sun’s lays 
on acetone, A., i, 543. 

Battelli, Fr ., and [Mile.) Lina Stern, 
alcohol -oxydase in animal tissues, 
A., ii, 980. 

the aldehydasc iu animal tissues, A. , 
ii, 1085. 

Baubigny, Henri, estimation of dithionic 
acid and dithionates, A., ii, 69. 
action of heat and light on silver 
sulphite and its alkali double 
sulphites. Amount of dithionate 
obtained, A., ii, 125. 
necessity for exactness in describing 
reactions. [Action of heat on 
sulphites], A., ii, 125. 
separation and purification of di- 
thionates produced in the decom- 
position of silver sulphite or its 
double salts, A., ii, 290. 
constitution of dithionates and sulph- 
ites. A., ii, 497 

Baud, Emile, cryoscopy in concentrated 
solutions, A, ii, 268. 

Baud, Emile , and L. Gay, crystallisation 
temperatures of binary mixtures, A., 
ii, 689. 

Baudisch, Oskar, quantitative separa- 
tions by means of ammonium “enp- 
ferron ” (nitrosophenylhydroxyl- 
amine), A., it, 76. 

Baudran, G. } Koch’s bacilli ; medium 
containing glycerophosphates ; maxi- 
mum proportion of iron and man- 
ganese, A., ii, 531. 

Baudrexel, August. See Wilhelm Voltz. 

Bauer, Edmund. See also Albin Haller. 

Baum, C. Sec Ferdinand Henrich. 

Baum, Fritz, a simple method of prepara- 
tion of pure cyanainide, A., i, 613. 

Baumann, Otto. See o ho Berthold 
Rassow- 

Baume, Georges, and F. Louis Perrot, 
freezing-point curves of gaseous mix- 
tures : compounds of methyl ether 
and methyl alcohol with ammonia, 
A., ii, 825. 

Baume, Georges. See also Ettore Cardoso. 

Baumstark, Robert, and Otto Cohnheim, 
physiology of movements and diges- 
tion in the intestine, A., ii, 518. 
digestion of connective tissue, A., ii, 
522. 



ii. 1134* 


INDEX OF AUTHORS. 


Baur, Emil, [photochemistry], A., ii, 
381. 

fuel batteries, A., ii, 574. 

Bauriedel, Fr. See Alexander Gutbier. 

Baxter. Gregory Paul , and GrinneU 
Jones, atomic weight of phosphorus. 

I. Analysis of silver phosphate, A. , ii, 
288. 

Baxter, Gregory Paul. See also Theodore. 
William RichardB. 

Bayenx, Raoul , experiments made on 
Mont Blanc, in 1909, on variations in 
glyctemia and haematic glycolysis at a 
very high altitude, A., ii, 875. 

Bazlen, Max, benzaldehydesulphoxyl- 
ates, A., i, 40. 

Bazlen, Max, and August Bernthsen, 
sodium hyposulphite, A., ii, 291. 

Beard, Stanley Hoskinys. See John 
Joseph Sudborough. 

Beatty, R. T ., the production of cathode 
particles by homogeneous Kiiutgen 
radiations, A. , ii, 674. 

Beaudoin, G. See A. Jaboin. 

Beaulard, P., absorption of electrical 
waves by alcohols, A., ii, 680. 

Beburischwili, [Madame) T. See J nlius 
S&lkind. 

Bechhold, [Jacob] Heinrich , semi-specific 
chemical disinfectants. A., ii, 435. 

Bechhold, Heinrich, and J. Ziegler, 
action of membranes, A., ii, 191. 
gout, A., ii, 329. 

Becht, F. C. See J. R. Greer. 

Beck, Karl, and Ph. Stegmilller, solu- 
bility of lead sulphate and lead 
chromate, and of mixtures and oil 
colours containing the two suits in 
dilute hydrochloric acid. The equi- 
librium between chromate and di- 
chromate in solution, A., ii, 1067. i 

Beckel, A., hydroxylupanine, A., i, | 
694. 

Beeker, Hans , the decarburisatiou of 
iron by gaseous oxidising agents. A., 
ii, 298. 

Becker, Hans. See also Alfred Coelm. 

Becker, Wilhelm, detection of mercury 
in urine, A. , ii, 75. 
zinc formaldehydesulphoxylate, A., i, 
298. 

Beokmann, Ernst [Otto], [with Rad. 
HanslianJ, compounds of selenium 
with chlorine and bromine, A., ii, 
287. 

Beckmann, Ernst, and •Percy Waentig, 
photometric measurements with the 
coloured BunBen flame, A., ii, 1. 

Beckmann, Ernst, and Percy Waentig, 
[with M . Niewher], cryoscopic de- 
terminations at low temperatures 
(- 40° to - 117°), A., ii, 581. 


Becqueel, Henri, Jean s Wo 
Hrike Kamrlingh .Onus , 
escenco of many] salts 
temperatures, A., ii 373 Ur f W 
Becquerel, Jean. See He, in 
Bedford, Fred. See AW p 
Bedford, T. O d. 

Bee, James. See Thomas jrn « 
field. Ea «er- 

B ri y 

81 T’ifyt hmi “ esce ”’ c ' "f ozone, 
B&a’l, Auguste, a new tertiary Tneatlio, • 

A.',Ts72 n . pmene into «»£: 

Bdkal, Auguste, and Marc Tiffin 
phenolic ethers containing fc f ^ 
side-chain, CMe:CH 2 . cHyC 
tolmc eenes. IV., A., i, 374 ' J 
Behncke, W, See A. Kicktor 
Behrens, Otto. See Heinrich Bill, 
Belenowsky, I. See Leo Pisaarjew'sky 
Bel , James il., rate of eilractiou ,< 
plant food constituents from the i,l 10S . 
phates of calcium and from loam soil 
A., ii, 745. ' ’ 

Bell, James M. See also Frank Kcmih 
Cameron. 

Bemmelen, Jakob Maarten nut. the 
different modes of weathering of 
silicates in the eanth’s crust, A ii 
419. 

Benary, Erich, derivatives of acetyl- 
tetronic acid, A,, i, 434. 
dehydracetic acid, A., i, 435, 
sulphur derivatives of ethyl chloj-y- 
cyanoacetoacelate, A. , i, 579. 
Benda, Ludwig, o-amiuoarylarsinie acids, 
A., i, 148. 

Benedek, Czcslau. See U'ilhdm Stein- 

kopf, 

Benedicks, Carl [Axel FirJrik], m\ 

method for the measurement of grtal 
reaction and admixture velocities. A., 
ii, 280. 

Benedict, Francis Gano, a comparison of 
the direct and indirect determination 
of oxygen consumed by man, A,,ii, .''11. 
Benedict, Francis Gano. and Horuhl L. 
Higgins, adiabatic calorimeter for use 
with the calorimetric bomb, A., ii, 391. 
Benedict, Fronds Gano, J. J- 
and L . E. Emmes, control tests of i 
respiration calorimeter, A., h, 511- 
Benedict, Stanley R., estimation of totti 
sulphur in urine, A., ii, 239. 
Benedict, Stanley R., and Tadasu Sam, 
estimation of purine nitrogen launne, 
A-, ii, 166. 



INDEX OF AUTHORS. 


ii. 1135 


n j.\ t potassium hydroxide con- 

Be faiiini« pwaflm and colourless alcoholic 
“ hydroxide solution, A., ii, 

Rplaer llapumd G., rapid estimation 
f copper, silver, cadminm, and bis- 
ul h by means of the mercury cathode 
m \ stationary anode, A., ii, 999. 

Bpnr , e tt. II. C. See George McPhail 


Bennewitz, Kurt, decomposition poten- 
tials. A., ii# 385. 

Beuratb, Alfred, simple and combined 
photochemical reactions, A., ii, 813. 

Benson, Robert L., and Harry Gideon 
Wells, study of autolysis by physico- 
chemical methods. II., A., ii, 


; 


978 . 

Bereza, St. See Hermann Staudinger. 
Ber-j, Anna iid, glucoside of EcbaHiutn 
daterhm, A., i, 499. 
action of silver oxide on elaterin, A., 


i. 499. 

Berg Ragnar, alkalinity of saliva, A., 

ii, 320. 

tlie mechanism of the inlinencc of the 
hardness of water on bodily develop- 
ment, A., ii, 877. 

Berg, Rngnar, [and, in part, Carl Rose], 
the inlluence of the salts in drinking 
water on physical development, A. , ii, 


Bergell, Peter, and Theodor Brugsch, 
compounds of junino-aeids and am- 
monia. VI., AT, i, 546. 

Bergell, Peter, and Haims von Wulfing, 
compounds of amino-acids and am- 
inouia. IV. and V., A., i, 304, 
365. 

Berger, Ernest, tetranitrometliane, A., i, 
807. 

BergiuB, Friedrich, absolute sulphuric 
acid as solvent, A., ii, 398. 

Bergmann, August. See Tuxia von 

OstromisslenBky. 

Bergmann, L. See Max Le Blanc. 

Bergmann, Maximilian. See Julius 
Schmidlin. 

Bergwitz, K., the chemical decom- 
position of water by the a -rays of 
polonium, A., ii, 377. 

Berl, Enid, estimation of carbon, hydro- 
gen, and nitrogen in highly com- 
bustible liquids, A. , ii, 242. 
[absorption and extraction apparatus. 
Weighing pipettes], A., ii, 538. 

Berl, Erud, and Max Delpy, alkaline 
hydrolysis of glyceryl trinitTate, A., 
i, 456. 

quantitative colorimetric estimation of 
small quantities of hydrocyanic acid, 
A., ii, 661. 


Berl, Ernst , and A. W. Jurrisaen, 
gas volumetric analysis with the 
“ decomposition flask,” and the 
estimation of nitrogen in smokeless 
powders, A., ii, 240. 
assay of calcium carbide, sodium 
amalgam, and zinc dust with the 
“ decomposition flask,” A., ii, 242. 
Bernardi, A. See Roberto Ciusa. 
Bernardini, Luigi, and G. Chiarulli, 
lecithin and lecithides in germinating 
seeds, A., ii, 991. 

Bernardini. Luigi , and A. Siniscalchi, 

influence of varying relations between 
lime and magnesia on the growth of 
plants, A., ii, 61. 

Bernier, R. , characterisation of glycuronic 
acid in urine, A., ii, 1121. 

Bernier, li. See also Lion. Grimbert. 
Bernoulli, August L., lhcrnio-[electric] 
forces of solid solutions of metals and 
Sehenck’s law, A,, ii, 1030. 

Bernoulli, Walter. See Fritz Fichter. 
Bernthsen, August. See Mux Bazlen. 
Berolzheimer, Ruth, See Samuel W. 
Parr. 

Berry, Arthur John, the adsorption of 
uranium-X by barium sulphate, T., 
196 ; P., 6. 

Berry, Arthur John. See also Frederick 

Soddy. 

Bertainchand and E. Gauvry, presence of 
boron in Tunisian wines, A., ii, 646. 
Bertheaume, [Pierre] Jean, platinichlor- 
ides and ^iodides of di- and tri- 
inethylamine and their employment 
in the separation of the bases, A., i, 
3G5. 

new method for estimating the three 
methylamines and ammonia in mix- 
tures, A., ii, 663. 

estimation of methylamines in pre- 
sence of large quantities of ammonia, 
A., ii, S08. 

Bertheim, Alfred, halogenated ^-amino- 
phenylassinic acids, A., i, 34G. 
Bertheim, Alfred. See also Paul 

Ehrlich. 

Berthelot, Daniel, and Henri Gaude- 
chon, chemical effects of ultra-violet 
light on gases ; polymerising action, 
A., i, 349. 

photochemical synthesis of carbo- 
hydrates from carbon monoxide and 
water vapour in the absence of 
chlorophyll ; photochemical syn- 
thesis of quaternary compounds, 
A., i, 543. 

chemical effect of ultra-violet light on 
gases, oxidising actions, combustion 
of cyanogen and ammonia ; synthesis 
gf formic acid, A., ii, 564. 



ii. 1136 


INDEX OF AUTHORS. 


Berthelot, Daniel, and JTcnri Gaude- 
chon, oxidising action of ultra-violet 
light on gases ; peroxidation of oxides 
of nitrogen and sulphur. A., ii, 
606. 

mechanism ol photochemical reactions 
and the formation of vegetable sub- 
stance ; decomposition of sugar 
solutions, A., ii, 813. 
photochemical decomposition of alco- 
hols, aldehydes, acids, and ketones, 
A., ii, 814. 

Berthold, Adolf, new distillation arrange- 
ment for ammonia estimation, A., ii, 
70. 

Berthold, Erich. See Alfred Wohl. 

Berthoud, A., impossibility of super- 
heating a solid, A., ii, 825. 

Bertolini, Am Hear e, the relationship of 
surface-tension to the union of toxin 
and anti-toxin, A., ii, 987. 

Bertrand, Gabriel , and H. Agulhon, 
detection of minute quantities of 
boron in the organism and in com- 
plex mixtures, A., ii, 241. 
estimation of boric acid in complex 
mixtures, and especially in plant 
ashes, A., ii, 345. 

Bertrand, Gabriel, tend Arthur Compton, 
individuality of cellase and emu! sin, 
A., i, 800. 

Bertrand, Gabriel , and Maurice Holderer, 
cellase and the diastatic decomposi- 
tion of eellose, A., i, 212. 
new observations on the individuality 
of cellase, A., i, 290. 

Bertrand, Gabriel, and M. Rosenblatt, 
the fatal temperature for plant tyro- 
sinases. A., i, 530. 

Bertrand, Gabriel , aud Gustav* Weis- 
weiller, vicianosc, a new reducing 
sugar containing C n , A., i, 156. 
constitution of viciano.se; diastatic 
hydrolysis. A., i, 653. 

BeflBon, Adolphe, and L. Fournier, action 
of the electric discharge on chloro- 
form and carbon tetrachloride in 
presence of hydrogen, and also on 
methyl chloride, A., i, 349. 
action of the electric discharge on 
acetaldehyde in presence of hydro- 
gen, A., i, 461. 

a new chloride of phosphorus, A., ii, 

121 . 

reduction of the chlorides of arsenic 
and boron by hydrogen under the 
influence of the electrical discharge, 
A., ii, 406. 

action of hydrogen on sulphur mono- 
chloride and thionyl chloride under 
the influence of the silent electric 
discharge, A. r ii, 705. 


azole, A., i, 507. 

Betzel, 11 See Reginald Oliver u 

Beutel, Ernst, the action of j 

aurichloride on aqueous sol, fff, 
potassium ferrocyanidc, A \ -S ’ 
action of aqueous solutions of Vr t 
ium ferrocyurido on TOITO1S ^ 
and gold hydroxide, A i I "‘ t 
solubility of finely-divided 5,i • 

B e riea’ ' Fri,: ' s “ m,M ‘" *»«•«■ 


Beuttenmuller, If., and Felicity b Ah 
zenberg, metabolism in 1 , 1 , 1 ; 1 
disease, A., ii, 982. * ' >5Rs 

Bevan, Edward John. 

Frederick Cross. 


1 'hurls 


Sevan, mi’ll absorntinn 

tmra of potassium vapour, A ii o 
Absorption spectra of vapours ’of' 
alkali metals, A., ii, 370. 
dispersion of light by potassium vsr, w 
A., ii, 914. 


Beveridge, {Miss) Heather Hc,i>h,w t 
hydrolysis of salts of aiunhotml 
electrolytes. A., ii, 25. 

Beyerinck, Martinas Willem, viscosa- 
, charase, an enzyme which producer, 
slime from cane sugar, A., i, }50, 

Beyerinck, Martin m IV Him, [aud b, 
C. J. MinkmanJ, emulsion hevnlau, 
rile product of the action of viscosac- 
charase on sucrose, A., ii, 613, 

Beys, Constantin., estimation of tartaric 
acid in natural products, A., ii, 662. 
new method for the estimation d 
glycerol in wines, A., ii, 756. 
estimation of tartaric acid in wisic 
products, A., ii, 758. 

Beyschlag, Heinrich. See R. MitBugi. 

Bezdzik, A., and Paid Fried.la.nder, 
the indigoid dyes. V. Indigoid dyes -if 
anthracene series, A., i, 189. 

Bianchi, Alberto, and El to re <R Nola. 
detection of small quantities of nickel, 
A., ii, 1003. 

Bicher, constitution of sodium hydrogen 
carbonate, A., ii, 775. 

Biedl, A., and R . Kraus, action ot peut- 
j one intravenously injected in t- ie 


guinea pig, A., ii, 736. 

Biehler, A. cm. See Zdenh Hum 

Skraup. 

Bieleeki. Jmn, variability of the 1"“' 
olytic power of tlie anclirax hart* - 

A., ii, 842. . , . ,, 

Bite-Chatelan. estinulion of «““■ 
able potassium in soils, A., 
function of micas in arable soils, 
ii, 535. 



INDEX OE AUTHORS. 


ii. 1137 


Suraaokij B; the relationship between 
the total nitrogenous metabolism and 
the uric aeid excretion, A., ii, 423. 

Bierry, lloxri, digestion of inulin, A., ii, 

Bierrv, Henri, Vidor Henri, and Albert 

°Banc. action of ultra-violet light on 
oertain carbohydrates, A., i, 652. 

Bierrv. Henri, and Albert Banc, diaatatic 
.scission of lactose derivatives, A., i, 


4t).'. • j 

Biginelli, Pietro, ochiffs digallic acid or 
artificial tannin, A., i, 487. 

Bigland, A. Douglas. See Benjamin 
Moore. 

Biilmann, Einar, [and, ill part, Niels 
Bjerrum], isomeric cinnamic acids, 
111., A., i, 346. 

Biiieter, Olio C., autoxidation of ethyl 
dialkyllhiocarbamates, A., i, 544. 

Billy, 'Maurice, continuous absorbing j 
column, A., ii, 704. 

Biltz, [Johann] Heinrich , degradation | 
oftetrameth yluric acid ; allocaffeine, j 
A., i, 522. 

carbon -nitrogen linkings, A., i, 524. 
mf-thylation and constitution of allan- 
toin, A., i, 594. 

z'/j-dibroinobenzhydrol, a correction, 
A., i, 621. 

crystalline boron. II., A., ii, 201, 

Biltz, lkinrich , and Otto Behrens, action 
of hypochlorous acid and of sodium 
hypochlorite .on liydautoin and 
aeetylenediureine, A., i, 589. 
'Iccomposition of certain cyclic imines I 
l>y means of sodium hypochlorite, ; 
A., i, 594. 

Biltz, j Heinrich, and J Vilhelm Biltz, 

. formation of rubeanic acid in the j 
analytical separation of cadmium and 
copper, A., ii, 456. 

Biltz, Heinrich , H. Edlefsen, and Karl 
Seydel, p/Mlibromobenzil, A., i, 570. 

Biltz, Heinrich , and Otto Hodtke, the ] 
precipitation of iron and copper with ; 
nitrosophenylhydroxylamine in quan- 
titative analysis, A., ii, 550. 

Biltz. Heinrich , and Carl Xircher, tant- 
rum sulphide, A.„ ii, 619. 

Biltz, Heinrich, ami Paul Krebs, de- ; 
gradation of 7 :9-dini ethyl uric acid, j 
A., i, 521. | 

epoeaifeine and the degradation of j 
1 :3:7-tiimethyluric acid and of i 
caffeine, A., i, 523. 
uric acid glycols, A., i, 526. 

Biltz, H i Jhclni; adsorption of arsenious i 
acid by ferric hydroxide, A., ii, 106. j 

Biltz, 1/ tlhclui , and Hans Steiner, the 
adsorption of proteins, A., i, 209. I 
; anomalous adsorption, A., ii, 830. > 


Biltz, Wilhelm, and Anted von Vege- 
aack, osmotic pressure of colloids. I. 
Function of electrolytes in the dialysis 
of colloids, A. , ii, 22. 

Biltz, Wilhelm, and Arced von Vege- 
sack, [aud, in part, Hans Steiner], 
osmotic pressure of colloids. II. 
Osmotic pressure of solutions of certain 
colouring matters, A., ii, 693. 

Biltz, W ilhelm. See also Heinrich 
Biltz and E. Marcus. 

Binaghi, tlinaMo, the electrical con- 
ductivity of milk, aud the use of this 
constant for the detection of watering 
and addition of electrolytes. A., ii. 
1123. 

Bmdeehedler, Emil, Sea Alfred Werner. 

Bingham, Eugene C., viscosity aud 
fluidity. A., ii, 395. 

Binz, Arthur , and Th. Marx, hypo- 
sulphites. VIII. Aldehydesulph- 
oxylates and potassium cyanide, A., 
i, 711. 

hyposulphites. VII. Rongalite and 
salts of amines, A., i, 728. 

Birchard, F. J. See Phaibvs A. Levene. 

Birencweig, (Miss). See Paul Pfeiffer. 

Birkner, Karl. See Frits Frank. 

Biron, Eugen von , expansion of benzene, 
chlorobenzene, bromobenzene, and 
their solutions, A., ii, 393. 
variation with temperature of the con- 
traction occurring on formation of 
solutions of normal liquids, A., ii, 
394. 

contraction constant, A., ii, 394. 

Biron, Eugen von, and B. P. Aphanas- 
sieff, cadmium chloride concentration 
cells, A., ii, 95. 

Birstein, Cudav. See Theodor Paul. 

Bistrzycki, [Carl Anion] Augustin, and 
Martin Fellmann, carbon monoxide 
from aldehydes, A., i, 321. 

Bistrzycki, A u gusli n , and A ugust Landt- 
wing, results of heating the chlorides 
of the higher fatty acids, A., i, 87. 

Bistrzycki, A ugusfin, and Louis Mauron, 
the liberation of carbon monoxide from 
the tertiary acids arising from the 
condensation of phenylp/ruvic acid 
with aromatic hydrocarbons, A., i, 845. 

Bistrzycki, Augustin, and Franz von 
Weber, condensation of diphenylene- 
glycollic acid with phenols aud phenol 
ethers, A., i, 742. 

Bjelouss, A 1 ., action of Grignard’s reagents 
on methylethylacraldehyde and the 
preparation of certain diolefines, A., 
i, 706. 

Bjerrum. See Kirslvae Meyer. 

Bjerrum, Niels, chromic chloride. 111. 
A., ii, 856. 



ii. 1138 


INDEX OF AUTHORS. 


Bjerrum, Niels. See also Einar Biil- 
mann. 

Bjorn- Andergen, H., and Marius laur- 
itzen, estimation of acidity and of 
ammonia in urine and its clinical 
application. A., ii, 450. 

Black, Thomas Porteous. See Henry 
Julius Salomon Sand. 

Blackman, Philip , new method for de- 
termining vapour densities, A., ii, 393. 
Blaise, Edmond Emile , and I: Herman, 
aa- dial kyl-£-keto -alcohols, A.,i, 534. 
Blaise, Edmond Emile, and A. Koehler, 
syntheses by means of mixed organo- 
metallic derivatives of zinc. II. 
Preparation of aliphatic he tonic 
acids. I., A., i, 297. 
reduction of aliphatic diketones, A., i, 
463. 

transformation of non-cyclic diket- 
ones into cyclic compounds, A., i, 

fi- 
ring formation from the ketonic acids, 
A., i, 626. 

Blake, George Stanfield. See Thomas 

Crook. 

Blanc, Gusto, vc Louis , and Jocelyn Field 
Thorpe, Komppa's synthesis of cam- 

? horic acid, T. , 836 ; P. , 83 ; discussion, 
.,84. 

Blanchetiere. See A. Brissemoret. 
Blankgma, Jan Johannes , constitution 
of hydroxymethy lfurfuraldehyde, 
A., i, 130. 

dinitro-p-xylenes, A., i, 661. 
piperonylidene diacetatc, A., i, 680. 
the system phenylhydrazine-water, A., 
ii, 594. 

Blanksma, Jan Johannes. See also 
William Alherda ran Ekenatein. 
Blanquies, {Mile.) A., the constituents of 
the induced activity of actinium, A., 
ii, 768. 

Blasdale, Walter Charles, and W . 
Cruess, conditions affecting the elec- 
trolytic estimation of copper. A., ii, 
1112. 

Blasdale, Walter Charles. See also 
George Davis Louderback. 

Blass, C., crystallographical and optical 
investigations of organic compounds, 
A.,i, 614. 

Bleeker, Irving D., the effect of con- 
tinued grinding on water of crystallisa- 
tion, A., ii, 238. 

Bleibtreu, Max, glycogen in the frog’s 
ovary, A., ii, 628. 

Bleyer, BenM. See Wilhelm Prandtl. 
Blich, J. See Fritz Foerster. 

Bloch, Fritz H6hn.pi eparation 

of organic dithionic acids (carbithionic 
acids), A., i, 256. 


Bloch, L&m phosphorescent . 

of arsenic, A., ii, 32. atl ^ 

chemical actions and i„ nisati 
splashing, A., 11, 381, n 

ionisation by the sprayino . 

tion) of liquids, A,' ii, 

Blockey, John Reginald ' r 

Berend Cohen. ' 

Blondel, M. See Georges Urbain 
Blood, Alice. F, the VS ' r 
cabbage {Brassica olcror.l] \ ■ A !lc 
Blood, Alice F. Sic also’ /i' 9 , 1 ;- 
Benedict Mendel. 

Bioor, IV. R carbohydrate ,, ( 
higher fatty acids, A., j 535 1 

estimation of “ saccharin’" i„ „i, 
A., ii, 1011. Inmu, t 

Bloxam, William Poppkwll, and .(4 , 
George Perkin, indiriibin. lit 7 
T., 1460; P., 168. L 


Blum, L&ni, the degradation of ftm- 
the organism and the 


acids in 

mutual relations of th, 
substances,’’ A., ii, 520. 
the behaviour ofy-aminophenylalanin* 
in alcaptonuria, A., ii, 733. 

Blum, Lion. See also Julius Baer. 

Blumberg, Paul. See Emil Alder- 
halden. 

Blumenthal, Ferdinand, atoxvl. IV 
A., ii, 982. 

Bobiloff, Waldmar. See Karl Loffler. 

Bockmiihl, August. See Thy.»h 

Curtius. 

Bodenstein, [Ernst, August] Mv/, ami 
Walter Karo, slow combustion of sul- 
phur, A., ii, 1051. 

Bodenstein, M(t*e, anil Talsvji Suzuki, 
dissociation of ferric sulphate, A., ii, 
1042. 

Bodroux, Fernand, action of esters of 
monobasic aliphatic acids on fiie 
sodium derivative of phenyiawto 
nitrile, A., i, 623, 
two aromatic acids of the series 
C n H2 n _ 8 0 2 , A., i, 672. 

Bodroux, Fernand, and Felix Taboury, 
synthesis effected by pheuylaccto- 
nitrile, A., i, 257. 
synthesis of aromatic nitriles, A., i, 
482. ' . . 

new method of alkylation with phenyl- 
acetonitrile: alkylation of uitnles ot 
the formula CHRhRCN, A., in- 
action of benzaldehyde on the mono- 
sodium derivative of phenylaceto- 
nitrile, A., i, 6*22. 

Bocker, Erich, ethereal oils free trom 
terpeneaand sesquiterpenes, 

Boddener, K. II . , ami IknhuUWm. 
arabonic acid, A., i, 460. 

Boedecker, E. SeeJ^/Griin. 



INDEX OF AUTHORS. 


11.1139 


BSdtiWi SyvM, Griguard’s reagent and 
,he Barbier-Grignard reaction, A., i, 

Bieeiaim, Max. See Otto Stark. 

Boehm, Rudolf, action of cutanne and 
allied substances, A., ii, 986. 

Boehner, lkgiwM. See Em il Fischer. 
Boehriager ‘ A Sbhne, (7. F. prepava- 
tiou of crystalline salicylosalicyuc 
[i;-salicyloxybenzoicl acids, A. ,i, 386. 
iirtnamtion of inuolinones from 

1 0-acyl- w-toly’hydrazide A., i, 428. 
],ieparation of neutral phenolic esters 
nf diglycollic acid, A., i, 732. 

Boeke, Hendrik Enno, graphic repre- 
stiitntion of the results of van’t Hoffs 
researches on “ the formation of 
oceanic salt deposits,” A., ii, 290. 
Bollert, Mathias. See Conrad Will- 

gerodt. 

Bonniger, if., further investigations on 
the substitution of chlorine by bromine 
in the animal organism, with a con- 
tribution to the subject of the perme- 
ability of the blood-corpuscles, A. , ii, 
421. 

Bornstein, Ernst, rearrangement in the 
qumone group, A., i, 779. 

BbeBeken, Jacob, catalytic phenomena, 
A., i, 152. 

modification of the phenylhydrazine 
reaction, A., ii, 1118. 

BdeBeken, Jacoby [with H . Couvert], 
products of the action of the primary 
amines on the dinitvosacyls [glyoxime- 
perorides], A., i, 643. 

Boeters, Oskar. Sec Rickard Wolffen- 
stein, 

Bottg-er, Wilhelm, criteria for the deter- 
mination of the sensitiveness of 
precipitation reactions, A., ii, 195. 
decomposition of carbonates by heating 
with sodium metaphosphatc, A., ii, 

Bogert, Marsto-n Taylor , instability of 
alloxan, A., i, 466. 

Bogert, Marston Taylor, Carl Gustave 
Amend, and Victor J. Chambers, 
quin.izolines. XXV. Synthesis of 6- 
and 7-amino-2-methyl-4-quinazolones 
from 4- and 5-acetylaminoacetyl- 
anthrauils, A., i, 893. 

Bogert, Marston Taylor, and Ross Aiken 
Gortner, quin azolines. XXIV. Oxalyi- 
ai'thramlic compounds and quin- 
azojines derived therefrom, A., i, 283. 
ognar, Gustav, mechanism of the action 
0 womine on formic acid in aqueous 
solution, A., ii, 282. 

Mgojawlenski, Alex. D. , and J. Narbutt, 
rtnyl acetate, A., i, 355. 
potunansson, CmUt. See Imr Bang. 


Bohn, Rene, advances in vat dyes, A., i, 
405. 

Bohr, Christian, solubility of gases in 
concentrated sulphuric acid and in 
mixtures of sulphuric add and water, 
ii, 198. ’ 

Bohrmann, Ludwig. See Wilhelm 
Stemkopf. 

Bois, II. E. J. G. , In. See Du Bois. 

Boisbaudran, Paul Emile ( dit Francois) 
‘Txeoq de, band spectra of barium and 
aluminium, A., ii, 3 , 

Bokorny, Thomas, assimilation of 
pentoses and pentitols by plants, A 
ii, 334.- 1 ‘ 

Bolin, Ivan. See Hans von Euler. 

Boll, Paul. Sec Hennrnm Leuchs. 

Bolland., A, microchemical studies. IV. 
Refractive indices of crystalline chemi- 
cally individual substances by the 
immersion method as an aid in 
practical analysis, A., ii, 748. 

Bolle, A., the lecithin content in the 
bone-marrow of man and domestic 
animals, A. , ii, 429. 

Bolton, Charles , gastro toxin and the 
healing of gastrotoxic ulcers, A., ii, 
734. 

Boltwood, Bertram Borden. See Ernest 

Eutherford. 

Bonamartini, Giuseppe. See Alberto 

Scala. 

Bondi, Samuel, and Franz Eissler, 
lipoproteins and the meaning of fatty 
degeneration in cells. V. Further 
syntheses of lipopeptides. VI. Further 
researches on the cleavage of lipo- 
peptides, A., i, 157. 

Bone, William Arthur , and Hubert 
Frank Coward, the direct, union of 
carbon and hydrogen : synthesis of 
methane. Fart II., T., 1219; P., 
146. 

Bongiovanni, Corrado, colour of vanad- 
ium thiocyanate, A., i, 721. 
action of some salts of tervalent metals 
on thiocyanates, A. , i, 825. 

Bongrand, J. Ch. See Charles Moureu. 

Bonis, detection of hexamethylene- 
tetramine in wine, A., ii, 466, 
761. 

Bonneaud, A., action of bromine in pre- 
sence of aluminium bromide on phenyl 
ethers, A., i, 669. 

Bonnerot. .S’. See Georges Charpy. 

Boon. Alfred Archibald , the action of 
methyl tert-butyl ketone on ketols. 
Parti. T., 1256 ; P., 94. 

Boor. Alfred Archibald, Kenneth 
McKenzie, and John Fountain Read, 
oxonium compounds ; preliminary 
note, P., 95. 



ii. 114-0 


INDEX OF AUTHORS. 


loon., Alfred Archibald , and Forsyth 
James Wilson, a study of some un 
saturated compounds, containing the 
tart-butyl group. Part I., T., 1751 ; 
P., 208. 

Borchardt, Leo, and A. Lippman, the 
resorption of the Bence-Jones protein, 
A., ii, 521. 

Borchers, Friedrich, the action of solu- 
tions of borax on zinc salts, A., ii, 1065. 

Borck, H. See Alfred Byk and Ludwig 

MoeBer. 

Bordas, FrM. , medico-lcgal aspect of 
the benzidine reaction in the examina- 
tion of blood stains, A.,ii, 364. 

Bordas, Frid., and F. Touplain, anaer- 
oxydasc and catalase in milk, A., ii, 
67. 

reactions of curdled milk due to the 
colloidal state, A., ii, 226. 

Borghesani, Guido, relation of methyl- 
pentosans to pentosans in some kinds 
of seeds, A., ii, 532. 

Bormann, Richard. See Fritz Straus. 

Bornemann, Ferd. See Otto Ruff. 

Bornemann, J. See Franz M. Litter - 
acheid. 

Bornemann, Karl, the system nickel- 
sulphur, A., ii, 1072. 

Bornemann, Karl, and Paul Muller, the 
electrical conductivity of liquid alloys, 
A., ii, 924. 

Bornemann, Karl, and H. Schirmeister, 
the solution and precipitation of 
titanic acid, A., ii. 1073. 

Borodowsky, IF. A., absorption of 
/3-rays from radium by solutions and 
liquids, A., ii, 375. 

Borsche, I Faith cr [Georg Rudolf), addi- 
tion of ethyl phenylacetate to un- 
saturated compounds, A., i, 35. 
nitrosation of the simplest cyclic 
ketones, A., i, 178. 
cinchonic acid syntheses, A., i, 189. 
distribution of affinity in unsaturated 
organic compounds, A., i, 680. 

Borsche, JFalther, and G. A. Xienitz, 
quinoline and indole derivatives from 
^-diaminodiphenylmethane, A., i, 
781. 

Borsche, Walther [with R. Schmidt, H. 
Tiedtke, and W. BottsieperJ, tricyclic 
quinolines, A., i, 880. 

Borsche, WdUAcr, and J. Camper Tit- 
singh, condensation of a-diketones 
with aldehydes and primary aryl- 
amines, A., i, 65. 

Bose, Emil [Hermann], vapour-pressure 
curves of binary mixtures, remarks on 
Zawidzki's paper, A. , ii, 266. 

Bose, Margretc, so-called electrolytic 
peroxide of silver, A., ii, 34. 




Bosworth, Rowland ^ tl - 
Van *"* ?«¥ 5. 

Bottazzi, Filippo , and ft - „ 
chemico physical 1 ^ 

the crystalline lens ti f 1:1,1 si 

ofthelene in water aidiffS;'*™ 
^ratoeaandrnacid, 

chemico- physical inve 8 tigatj ons 0! , ,, 
crystalline lens, A., ii iA ,!! *e 

Bottazzi, Filippo, and c. Victorni 
loldal properties of ' v 

A., i, 537. "“'"'stufi 

colloidal properties of starch 
its electrical transport » ' VS? - ' 

Bottomley, W. B. 
nitrogen by certain 
bacteria in the soil, A., i fw '* 

Bongault, J. action of nascent hmroj 

™ on unsauiiated‘5 
a-cyclogeranic acid, A„i 234 ' 

a-cyclogeranic acid, A., i, 254 ' 
etholides from Conifer*: j, aNc 
andsabmic acids, A., i, 29 ; J 

Bonghtm, Willie A. iw'cimh Jt 
Sanger. 

Bouisson, J. See A. Aatruc. 

Boulouoh, R. , demonstration of the 
phase rule, A., ii, 110 . 
phase rule, A., ii, 701. 

Bournat, V. , adsorption of ions, l.jijnj. 

Bourquelot, Emile [Elk], occurrence of 
a cyanogenetic glucoside in Litm 
striata, A., ii, 63, 

Bourquelot, Emile, and Mare Btidel. a 
new sugar, verbasco.se. from the 
root of mullein, A., i 5 817. 
presence of gentiopicrin in Chkr 1 
pcrfoliata, A., ii, 234. 
influence of the method of drying on 
the composition of gentian root: 
preparation of gentiopicrin from rh- 
ary root, A., ii, 337. 
occurrence of gentiopicrin in roots in i 
stems of Gcntmia pmmmtlh. 
A., ii, 887. 

Bourquelot, Emile, anti (Mlk.) A. Fich- 
tenholz, characters, distinction, 
detection in plants of arlmtiu an-l 
methylarbutin, A., i, 273. 
presence of a glucoside in the leaves 0 : 
the pear tree and its extraction, A- 
ii, 742. 

Bourquelot, Emile, and l VintilefJ 
variations in the proportions of 
europein in the > olive p® 13 
appearance to maturity. A., M *; 

Bousfleld, William Huh ■el, and ime' 
Martin Lowry, liquid water a lerraj 
mixture : solution volumes m a 'l l< c 
solutions, A., ii, 842. 



index oe authors. 


ii. 1141 


„ £dmo«d [Marie Leopold], di- 
!s “ Jl’-ctric cohesion of neon, A., 11 , 178. 
iJ'.ctric cohesion of neon and its 
mixtures : quantitative analysis 

based on measurement of dielectric 
cohesion, A., ii, 5/1- 
licWtric cohesion of argon, A., u, S80. 
oareanlt, a-cyclogeramc denva- 

I., A., i, 880. 

, cvclooeraniol. II., A., i, 880. 
,ra«r.iti» to facilitate distillation with 
a fractionating column under re 
ibwed pressure and with a fixed 
tiaine. A., ii, A85. 

oaves nit, ■£«>». and A. levatlois, 
constitution of fenchone, A., l, 

C-7. CSS, 863. 

ouveault, Louis, and Rent Locquin, 
preparation, and description of con- 
densation products of sodium deriva- 
tives of the acyloins (hydroxykefcones) 
vith esters of the acetic series, A., i, 


92. 

ovell, J. R. See R. Ruddy ffe Hall, 
awmaa, Herbert Lister , and Herbert \ 
fth;\u>)d Clarke, structure and com- 
position of the Chandakapur meteoric 
stone, A., ii, 783. 

owser, L. T speedy detection of 
potassium in small amounts, A., ii, 
$46. 

estimation of potassium by the cohalti- 
nit-rite method, A., ii, 999. 
oycott. Arthur Edwin, peritoneal blood 
transfusion, A., ii, 725. 
oycott, Arthur Edwin, and R. A. 
Chisolm, a method for determining the 
alkalinity of the blood, A,, ii, 317. 
oycott, Arthur Edwin , and C- Gordon 
Douglas, transfusion, A., ii, 317. 
oyd. David Runciman , the action of 
ammonia on the glycide aryl ethers. 
Part 11. Phenoxypropanolamines, T., 
1791 ; P., 209. 

oyd. David Runciman, and Ernest 
Robert Marie, a new method for the 
preparation of aryl ethers of glycerol 
o-monochlorohydrin, T. f 1788 ; P., 

20S. 


oyd, Robert. See George Gerald Hen- 
derson. 

oyer, Carl, and Edgar T. Wherry, 
radioactive minerals in the collection 
of the Wagner Free Institute of 
Science, A., ii, 509. 
oyle, (1/iss) Mary, iodobenzenemono- 
phonic acid. Part II. Esters and 
salts of di- and tri-iodobenzenesul ph- 
onic acids, T. t 211 ; P., 4. 
oyle, Ji. W., the solubility ot the 
radioactive emanations iu liquids, A., 
ii, 677. 

XCVIII. ii. 


Bozenhardt, Carl. See Carl Biilow. 
Bradley, C. H. Burton , leucoprote- 
ase and anti -leucopro tease, A., i, 
795. 

Bradley, Harold C. f lipase reactions, A., 

_ i, 800. 

lipase, A., ii, 727. 

manganese in fresh-water mussels, A. , 
ii, 731. . 

manganese of the tissues of lower 
animals. A., ii, 979. 

Bradley, W. M. See William Ebenezcr 

Ford. 

Brady, Oscar Lisle, and Samuel Smiles, 
the intramolecular rearrangement of 
diphenylamine ortho - sulphoxidea. 
Part III. The tri- and tetra-ehloro- 
sulphoxides, T., 1559; P. , 199. 
Brautigam, Walter, estimation of form- 
aldehyde, A., ii, 1006. 

Bragg, William, Henry , the conse- 
quences of the corpuscular hypothesis 
of the 7 - and A’-rays, and the range of 
0 -rays, A., ii, 919. 

Brahm, Carl. See Emil Abderhalden, 
Brahn, B. See Otto Dimroth. 

Bramley, Arthur. See Gilbert Thomas 

Morgan. 

Brand, Kurt , and John Edwin Rams- 
bottom, electrolytic conversion of 
manganates into permanganates, A., 
ii, 958. 

Brand, Mar. See Fritz Ephraim. 
Brandis, R., [indirect] iodometric estima- 
tion of phosphoric acid and of magnes- 
ium in the triple phosphate, A., ii, 
345. 

Brandis, R . See also Paul Artmann. 
Brandt, A r . See Wilhelm Manchot. 
Bransky, Oscar E. See J. Elliott Gil- 
pin. 

Brasart. Sec Lion Lindet. 

Brasch, Walther, the. degradation by 
bacteria of the ultimate hydrolysis 
products of proteins, A., ii, 60. 
Brassert, Walter. See Josef Houben 
and Robert Xremann. 

Braun, Julius von, dithionrethanes. 11. 
Preparation of thioglyeols from bis- 
dithiourethanes, A., i, 1$. 
elimination of alkyl radicles and fis- 
sion of organic bases by means of 
cyanogen bromide and phosphorus 
halides, A., i, 189. 

simple formation of benzyl ethers, 
A., i. 479, 732. 

dihydroisoindole bases, A., i, 506. 
dihydrazines. III., A., ii. 524. 
some derivatives of pentamethylene- 
diamine and a new convenient syn- 
thesis of 2 -methylpyrrolidine from 
piperidine, A., i, 819. ^ 



ii. 1142 


INDEX OF AUTHORS. 


Braun, Julius von, cyclic imines. IV. 
Constitution of hexamethylene- 
imine and the action of a^-di-iodo- 
hex&ne on bases, A.,i, 821. 
synthesis of compounds of the normal 
’ phenylpropane, phenylbutane, and 
phenylpentane series, A., i, 843. 

£ conversion of hydrogenised carbazoles 
into derivatives of 2-aminodiphcnyl, 
A., i, 880. 

Braun, Julius von , [and A. Triimpler], 
'synthesis of octa-, deca-, and 
dodeca-methylene compounds of 
the aliphatic series, A., l, 25. 
tetrahydrothiophen and cyclopenta- 
methylene sulphide, A., i, 274. 

Brauns, Jiheinhard Anton, influence of 
radium rays on the coloraliou of sani- 
din, zircon, and quartz ; crystalline 
form of the zircon in sanidinite from 
the Laacher See, A., ii, 9. 

Braunstein. A., and L. Kepinoff, the 
nature of the antitrypsin formation in 
the organism, A., ii, 786. 

Brautlecht, Charles A. See Ifearn 
Lord Wheeler. 

Bray, William Croud ! , hydrolysis of 
iodine and of bromine, A., ii, 819. 
error in permanganate titrations, A., 
ii, 1001. 

Bray, William Crowell, and G. M. J. 
MacKay, conductivity and iouisation 
of potassium tri-iodide, and the equi- 
librium between iodine, iodide, and 
polyiodides in aqueous solution, 
A., ii, 820. 

equilibrium between solid cuprous 
iodide and aqueous solutions con- 
taining cupric salt and iodine, A., 
ii, 943. 

volumetric method of estimating 
iodide in presence of chloride, brom- 
ide, or free iodine, A., ii, 996. 

Breccia, Gioacchino, the reaction of 
blood to silver hydrosol, A., ii, 
726. 

Bredig, Georg , and Fritz Sommer, inor- 
ganic ferments. V. Schardinger’s 
reaction and similar enzyme catalyses, 
A., ii, 284. 

Bredt, [Conrad] Julius, a thermometer 
for melting-point determinations, A., 
ii, 261. 

Bredt, Julius , and 11. May, new method 
of preparation of tricyclenecarboxylic 
acid {dehydrocamphenylic acid), A. , i, 
32. 

Breinl, Anion, and Maximilian Nieren- 
stein, biochemical and therapeutical 
studies on trypanosomiasis, A., ii, 
640. 

Bremer, H. 4$ee Julius Troger. 


Brenchley, W. E., influence of 
and manganese sulphate* ’ C0 ^ r 
growth of barley, A., ii c L° a 

Brenton, B. F. Parhtt. ' s' . , 
Bishop Tingle. ee 

Bresianis, (?., volumetric estimat; 

rs. 7 means of 

Ireison, existence of s S p ecUi ’ 
glucase in beer yeast, A i tog ' 

Brenning, WUhdm. Seefti-iu, 
stein. « ' aei wea- 

Brewster, C. M. g ee //. , 

Toney. " 

Bridel, Marc, a new glucoside 

1,^1 mMmvanlbc ‘<^, 

Bridel, Marc. See also & u 7 ,.j 0 

Sr “ "’S 

Brigl it, behaviour of histidine 
wards picrolomc acid, A., i, 3 : 35 . 

Brigl, P. See also Hermann Steudel. 

Briner, E., and A. Wroczynski, effect 
of pressure and temperature on 
cyanogen, A., i, 660. 
chemical reactions in gases submit-*! 
to very high pressures ; decomposi- 
tion of m trie oxide ; formation of 
nitrosyl chloride, A., ii, 120, 
chemical action of high pressure; com- 
pression of nitrons oxide and a nm- 
ture of nitrogen and hydrogen ; de- 
composition of carboii^monoxide by 
pressure, A., ii, <07. 

Brioux, Ch., calcium cyaiiamide ; its 
analysis and the changes in romj»osi- 
tion it undergoes when exposed to the 
atmosphere, A., ii, 1010. 

Brissemoret, A., and Blacchetim, 
method of formation of dithymol, A., 
i, 314. 

Brizard, L. See Maurice &; Broglie. 

Brochet, Andre [Victor], new determina- 
tions of the radioactivity of the ther- 
mal waters of Plnmbieres, A., ii, 90. 
radioactivity of some waste springs iu 
the Vosges, A., ii, 174. 
rolation between the radioactivity aud 
richness ill solids of the thermal 
waters of rionibieres, A, ii, 250. 

Brochet, Andrv. See also Afl/ifi Haller. 

Brodie, Thomas Gngor, some new forms 
of apparatus for the analysis of blow 
gases by the chemical method, A., 
342. 

Brodie, Thomas G rigor, Wisiied 
Cullis, and William Ihibum Halli- 
burton, gaseous metabolism of tae 
small intestine. II. The gaseous cx 
changes during the _ absorption 01 
Witte’s peptone, A., ii, 518- 



INDEX OF AUTHORS. 


ii. 1143 


BroJie, Thmm Grigor mi E Vogt, 
VaseonB metabolism of the small intes- 
tine. L The gaseous exchanges dur- 
jn* the absorption of water and dilute 
salt solutions, A., ii, 518. 

Broglie, Maurice de, ionisation in gases 
through, mechanical division of 
liquids : active and inactive sub- 
stances, A., ii, 480. 
ionisation of air by the carbon mon- 
oxide flame ^nd by radium radia- 
tion, mobilities of the ions present, 


A., ii, 570. 

the exclusive presence in gases de- 
rived from certain hydrogen flames 
of ions completely analogous (in 
mobility) to those produced by 
Rontgen rays, A., ii, 769. 

Broglie, Maurice de, and L. Brizard, 
chemical reactions and the ionisa- 
tion of gases, A., ii, 11. 
ionisation by bubbling and chemical 
actious, A., ii, 480. 

Broniewski, Witold, electrical properties 
of aluminium-copper alloys, A., ii, 


128. 


electrical properties of aluminium-sil- 
ver alloys, A., ii, 715. 

Jronnert, Emile, analysis of cellulose 
nitrates, glycerol nitrates, and other 
compounds from which nitric acid is 
liberated by concentrated sulphuric 
aeid, A., ii, 1116. 

Ironsted, J. N., chemical affinity. III. 
Solution-affinity of binary systems. 
II. Sulphuric acid and water, A., ii, 
112 . 


irooks, Benjamin T., destructive distil- 
lation of Manila copal, A., i. 
691. 


oxidation of Manila copal by the air, 
A., i, 691. 

oleo-resin of Pinna insularis, A., i, 
692. 


roawer, H. A., lujaurites from Pi- 
iandsberg (Transvaal), A., ii, 48. 
rown, F. 0., high sensibility of selenium 
cells, A., ii, 573. 

new photoelectric property of selenium, 
A., ii, 573. 

rown, Horace Tabberer, note on the 
paper of Dr. A. Slator and Dr. H. J. 
‘ * ^nd on the role of diffusion in fer- 
mentation by yeast-cells, P., 130. 
rown, James Campbell , and Joint, 
Stnrnik Thomas, an apparatus for the 
distillation of fats and fatty acids in 
the vacuum of the cathode light, P.. 


rown, estimation of nitro- 

gen by Kjeldahl’s method in fatty sub- 
stances, A., ii, 804. 


t Brown, J. N., rate of emission of a-par- 
ticles from uranium and its products 
A., ii, 917. 

Brown, Percy E. See Jacob G. Lipman. 
Browning, Carl Hamilton, J. Cruick- 
shank, and I. McKenzie, the con- 
stituents of the tissues which are con- 
cerned in the AVassermaun reactiun, 
especially lecithin and cholesterol, 
A., ii, 629. 

Browning, Philip Embury , and Howard 
E. Palmer, gravimetric estimation of 
vanadium as silver vanadate, A., ii. 
902. 

Browning , Philip Embury, and Edwin J. 
Roberts, substitution of bromine and 
of iodine for chlorine in the separation 
of cerium from the other cerium 
earths, A., ii, 15S. 

Brudny, Viktor , a new form of hot filter- 
ing apparatus, A., ii, 494. 
Briininghaus, L., a relation between ab- 
sorption and phosphorescence. A., 
ii, 88._ 

theory of the law of the optimum of 
phosphorescence, A., ii., 89. 
Brunnich, Johannes Christian, fertilising 
value of rain water, A., ii, 647. 
Brunnich, Johannes Christian, and F. 
Smith, detection and estimation of 
arsenic acid in presence of arsenious 
acid by means of magnesia mixture, 
A., ii, 1109. 

Brugach, Theodor. See Peter Bergell. 
Brun, Albert , volcanic gases, A,, ii, 135. 
Brunei, Leon, cyclohexaDetriols and 
their derivatives, A., i, 476. 
conversion of hydroaromatic alcohols 
into the corresponding phenols, A., 
i, 479. 

Brunei, Foyer Frederick , and Solomon 
Farley Acree, urazoles. XVI. Salts 
of tautomeric compounds : reactions 
of nrazole salts with alkyl halides, A., 
i, 520. 

Brunei, Roger Frederick , and Eugene G. 
Probeck, additive power of 2-pcntenc 
[Afl-amylene], A., i, 805. 

Bruner, Ludtcik, [with A. Galecki], 
conductivity of the halogens in nitro- 
benzene, A., ii, 382. 

Bruner, Ludtcik, and J. Zaw&dski, 
equilibria in the precipitation of metals 
by hydrogen sulphide, A., ii, 944, 945. 
Bruni, Giuscpye, f reezing of mixtures of 
isomeric benzene derivatives, A., i, 467. 
Bruni, Giuseppe, and Mario Amadori, 
the molecular weight of water in 
different solvents, A., ii, 948. 

Bruni, Giuseppe, and E. Quercigh, tlie 
equilibrium diagram of the silver- 
cadmium alloys, A., ii, 953. 



ii. 1144 


INDEX OF AUTHORS, 


Bruni, Giuseppe , and G. Sandonnini, 
formation of salts from the physico- 
chemical standpoint, A., ii, 333. 

Bruni, Giuseppe, C. Sandonnini, and 
E. Quercigh, the ternary alloys of 
magnesium, zinc, and cadmium. I., 

A., ii, 954. 

Brunn. Julius , employment of the 
guaiacol method for the quantitative 
estimation of peroxydase, A., ii, 168. 

Bruno, Albert , estimation of the total 
soluble fatty acids in fats, A. , ii, 757. 

Bruylants, Pierre, rapid electrolytic 
estimation of cobalt, A., ii, 77. 
electrolytic separation of nickel ami 
cobalt, A., ii, 1114. 

Bubanovic. F. See Harlog Jakob Ham- 
burger. 

Bube, Kurt, magnesium ammonium 
phosphate, A., ii, 804. 

Buch, Kart, hydrolysis of ammonium 
salts of volatile acids, A., ii, 291. 

Bucher, John Emery , constitution of , 
retene and its derivatives, A. , i, 239. i 
acids of the phenylpropiolic series and | 
their condensation to naphthalene 
derivatives, A., i, 258. 

Bucher, John Emery, and IF. Clifton j 
Slade, anhydrides of isophthalic and . 
tereplithalic acids. A., i, 38. | 

Bucherer, Hons Theodor , and E)~nsl < 
F. Sonnenhurg, action of sulphites on i 
aromatic amino- and hydroxyl com- 
pounds. VIII. Delia viour of hydr- 
azines, especially of plienylhydrazine, 
in the sulphite reaction, A., i, 144. 

Buchner, Eduard, and Hugo Haehn, the 
anti-protease of yeast juice, A., i, 
648. 

amount of phosphorus ill yeast and lu 
some yeast preparations, A., ii, 989. 

Buchner, Eduard, and Jakob MeiBen- 
heimer, chemical reactions occurring 
during alcoholic fermentation. IV., 
A., ii, 737. 

Buchwitz, J See Hermann Staudinger. 

Backmaster, George Alfred, and John 
Ad.dymon Gardner, supposed presence 
of carbon monoxide in norma! blood 
and in the blood of animals ames- 
thetised with chlorofonn, A., ii, 50. 
a new form of blood-gas pump, A., ii, 
727. 


the gases of cat’s blood, A., ii, 909. 
composition of tlio blood-gases in 
chloroform anesthesia, A., ii, 1080. 

Buckminster, Irving II., and Edgar 
Fahs Smith, electrolytic separations, 
A., ii, 1112. 

Buchner, Ernst Hendrik, investigations 
on the radium content of rocks. 1., 
A., ii, 1025. 


Biihler, L. See Albert, Edinser 
Biilow, [Theodor] Oarl[Htoiri<da I ,< 
condensed, heterocyclic iUL! 1 ' 1 * 10 ’ 
with two Inuclei : substituted^??* 
azotopyrimidines,” A,, i ( §] u ' tr * 
Bulow, Carl, and Carl , 

malonyldihydrazonos Z 
decomposition products. A i if? 
formation and decoiripositioii’ of 
metrical bisazo -com pounds of 

arylhydrazoneme9oxalylbisb v .!rv' V: 

oneacetoacetates #ud 0 f <q],y] 

ony 1 bishyd razoiieaectoacctuti- ' 

i, 205. 

preparation and decomposition ( ,f ,\„ 
oximino-derivativc of etlivl inalorx* 
bishy drazoneacetoaectute* i 
233. ’ A, ‘ : 


A.. 


Bulow, Carl, and Karl Haas, synthetic 
experiments on the preparation'!,? 
derivatives of lietero-wmdeii^ 
heterocyclic “lrS-triazo-bO’.i.vr 
itnidine ” [1:3:7 :9-benztetra;4) 

A., l, 80. 

synthesis of hctero-condenscd hetero- 
cyclic compounds with two nuewi- 
derivatives of 

7:0'-pyrimidine [2-metliyl-l : 3 ; ; : p. 
benztetmole] from ' 5 -amiuo- 2 - 
methyl- 1 :3:4 -triazolc, A. , i, *203. 
j betcrohydroxvlic acids, A., i, 555 . 

1 Biilow, Carl, jturl Haas, and, in part, 
with Hermann 8 chmachtenberg. de- 
composition of azopyimoloihs hv 
means of concentrated nitric acid, A. 
i. 902. 

Btinz, R. See Alexander Gutbier. 
Biirgin, J. See Hons Rupe. 
Biittner, E. Sec Rudolf Fried? At Vein- 

land. 

BugarBzky, Stefan, influence «f tin 
medium on the reaction velocity an-: 
the chemical equilibrium, A., ii, 

281. 

Buglia, Giuseppe , the influence of bib 
salts on the pancreatic digestion 0 ! 
starch, A., ii, 627. 
investigation on smooth muscle ('.logs 
oesophagus). HI- Replacement oj 
calcium in so-called physiologic 
fluids, A. , ii, 630. 

Buglia, Giuseppe, and LdrJd Karczag. 
influence of , stereochemical con- 
figuration cm certain pliysico-eiiena- 
cal properties of organic cohoi'l?. A. 
ii, 52, 139. 

Buguet, Abel, crvoscopy ol organ:-.' in-* 
tores and additive compounds. A-. 

crvoscopy of tlie naphthvluim'i^ aw* 
their additive compounds, A., * 

826 . 



INDEX OF AUTHORS. 


ii. 114-5 


B II Henrik, and Leif Saether, a simple 
\ ii*i aratus for brominatioD, A., ii, 758. 

, I Friedrich. See Moritz Kohn. 

Bunzel, Herbert Horace, mechanism of 
° t l K . oxidation of dextrose by bromiue, 

\ , i. 222. 

Bunzeb Herbert Horace. See also 

L-w Woodruff. 

Buraczewski, J6ztf, and Micc.islas 

Dziurzynski, action of acetone on di- 
iodostrychnino and on the brominated 
j.i-odnct3 of strychnine and of some 
utlier alkaloids, A., i, 873. 

Buraczewski, Jdzcf, and T. Nowoaielski. 
oxidation products of brominated 
strychnines. I., A., i, 874. 

Buraczewski, Jozcf and Z. Zbijewski, 
brominated and iodinated products \ 
of curare alkaloids, A. , i, 872. 
aetiou of chlorine on strychnine, 
brucine, cinchonine, quinine, and 
other alkaloids. A., i, 873. 

Burck, Arthur. See Karl Bernhard 
Lehmann. 

Burgess, Laurie Lome. Sec Theodore 

William Richards. 

Burgess, Maurice John , and Rickard 
Vernon Wheeler, the volatile con- 
stituents of coal, T., 1917 ; P., | 
210. 

Burgstaller, A. See Victor Rothmund. 
3urian, Richard, and Karl Drucker, 
freezing-point measurements on small 
quantities of liquids, A., ii, 484. 

Burke, 0. E. See John Bishop Tingle. 
Burkhardt, Ludwig, a chemically char- 
acterised haemolysis of bacterial origin, 
hydroxy thioldimethylerucic acid, the 
hemolysin of Bacterium p-utidum 
(Lehmann and Neumann), A., ii, 799. 
larmann, James, accurate method for 
the estimation of caffeine in tea and 
green or roasted coffee, A., ii, 468. 
estimation of digitoxiu in foxglove 
leaves and their preparations, A., ii, 
1010. 

Burnley, M. Cloyd. See Elmer Peter 

Kohler. 

lurow, Robert, the preseuce of iron- 
rontaining lipoids in the spleen, A., 

ii, 630. 

lurschanadze, L. See Iicau von 
Ostromisalensky. 

lurt, Frank Playfair, a new sulphide 
of nitrogen, T., 1171; F., 127; 
discussion, P., 127. 

compressibilities of helium and neon, 

A., ii, 823. 

*u8ch, Max [Gustav Rcinhohl], function 
of the nitrogen atoms in primary 
hydrazines. A., i, 75. 
homochromoisomerism, A., i, 617. 


Busch, Max, and Ferdinand Falco, keto- 
anils, A., i, 747. 

Busch, Mar, and Martin Fleiachmann, 
magnesium alkyl haloids and 
uldazines, A., i, 282. 
action of magnesium alkyl halides on 
anilides and their chlorides A i 
728. 

Busch, Mar, and Walter Kogel, salts of 
aromatic poly nitre- compounds, A. i 
472. ’ ’ 

Busch, Max, nrnl Johannes Reinhardt, 
addition of tliiocarbimides to ring- 
substituted arylhydrazines, A., i, 
75. 

BuBch, Max, Johannes Reinhardt, and 

0. Limpach, isomeric tliiourazoles, A., 

1, 142. 

Buschueff, L. V., new method of pre- 
paring cllagie acid, A., i, 117. 
action of piperidine ond-pinene chloro- 
oxime, A., i, 122. 

Busignies, some cyclic ethylenii* 
ethers and their bromo-derivatives, A. , 

i, 668. 

Buytendyk, F. J. J., ultra-filtration, A., 

ii, 601. 

Byers, Horace Creel nj, and Mure Darrin, 
influence of the magnetic field on the 
passive state of iron,' A., ii, 579. 

Byk, Alfred, and H. Borck, photo- 
electric experiments with anthracene, 
A., ii, 814. 

Byk, Alfred, and H. Jaffe, relations 
between constitution and absorption 
towards the violet end of the spectrum 
for solutions of certain chromium and 
iron salts, A,, ii, 3. 

Byk, Heinrich. See Chemische Werke 

vorm. Dr. Heinrich Byk, 

Bysoff, B. B., cold vulcanisation of 
caoutchouc, A., i, 865. 

By waters, Hubert William, and Aiuju stus 
DesiH Waller, poisons and enzymes 
A., ii, 736. 

BywaterB, Hubert William. See also 
Frederick William. Pavy. 


C. 

Oaken, Edward , Pozzi-Eseot’s and 

Devarda’s methods for the estimation 
of nitrates, A., ii, 752. 

Cahen, Edward. See also Harry Frank 
Victor little. 

Cain, John Gannett, and Percy May, 
studies in the diphenyl series. Part I. 
Acetylation of benzidine derivatives, 
T., 720; P., 71. 

Cain, John Connell. See also Victor 
Herbert Yeley. 



ii. 1146 


INDEX OF AUTHORS. 


Calafat y Leon, Juan, assay of aluminium 
ores, A., ii, 1113. 

Calcagni, G., glucinum lactate, A., l, 
708. 

the ability of alcoholic hydroxyl groups 
to form complexes, A., i, 811. 

Calcagni, £.,and G. Mancini, anhydrous 
sulphates, A., ii, 1064. 

Callan, Thomas. See Theodor Curtius. 
Callendar, Hugh Longbourne, and Her- 
bert Moss, boiling-point of sulphur 
corrected by reference to new observa- 
tions on the absolute expansion of 
mercury, A., ii, 28. 

Calugareanu, D., the action .of chloro- 
form on lipoid suspensions, A., ii, 
1049. 

Calxolari, double thiocyanates of 
bivalent copper and of cobalt with 
organic bases, A., i, 614. 

Calzolari, J. See also Giuseppe. A. 

Barbieri. 

Cambi, Lino, silicon monosulphide, A., 
ii, 952. 

Cambier, 11. See Eugene Tassilly. 
Camboulives, Pierre, action of carbon 
tetrachloride vapour on minerals, 
A., ii, 202. 

action of carbon tetrachloride vapour 
on anhydrides and oxides, A., ii, 
202 . 

Cameron, Alexander Thomas, and Basil. 
Charles McEwan, the determination 
of malonic acid by potassium per- 
manganate, P., 144. 

Cameron, Frank Kenneth , soil solution, 
A., ii, 646. 

Cameron, Frank Kenneth, and James J /. 
Bell, the phosphates of calcium. IV., 
A., ii, 711. 

Cameron, Frank Kenneth, and IV ilham 
O. Robinson, condensation of water 
by electrolytes. A., ii, 188, 692. 
Campbell, A rihur Fred, and Jwelyn Field 
Thorpe, the formation and reactions 
of imino-com pounds. Part XIII. 
The constitution of ethyl imino- 
a-cyanoglutarate and of its alkyl 
derivatives, T., 1299 ; P., 176. 
an instance illustrating the stability 
of the four-carbon ring, T., 2418; 
P M 296. 

Campbell, Edward de Milk , and Charles 
E. Griffin, the volumetric estimation 
of uranium and vanadium, A., ii, 
550. 

Campo y Cerdan, Angel del, stereo- 
chemistry of l: 4 -dimethyltetra- 
hydrofuran and l: 4 :dimethylfuran, 

A., i, 868. 

colour teat for salts of zinc. U<> A., 
ii, 1111, 


Canfield, Frederick A., Wdlinu r, 

Hillebrand, and JValdmk/ 
Schaller, mosesite, a new 
mineral from Ter lingua Texas 
ii, 965. * 

CardoBO, Ettorc, aud Georges Ban 
critical constants of acetvierw j 
cyanogen, A., i, 605. 


Carles, P., inertia of crystallisation 
tartrate mother liming * 
360. ’ ^ 


conventional method for rhe f„ ul ] vS 
of materials (tartrates), adopted’ W 
the seventh International Cm 
gress of applied chemistry \ ;; 
758. " ! Ul 


harmlessness of sulphurous acid % 
wines, A., ii, 1104. 

Carlinfanti, Emilio, and A. Oennain 
the xylenol from dehydraeetie acid’ 
A., i, 732. 

Carlinfanti, Emilio, and Mario Levi- 
Malvano, melting and solidif\i n ,» 
points of fatty substances. I. Riharv 
mixtures of stearic, palmitic, and 
oleic acids, A., i, 5. 
melting and solidifying points of fatty 
substances. II. Ternary mixtures 
of palmitic, stearic, and oleic acids. 
A., i, 6. 

Carlson, Anton J., and A. L. Crittenden, 
the relation of ptyalin concentration to 
the diet and to the rate of secretion of 
saliva, A., ii, 516. 

Carlson, Anton J., and Clara Jacobson, 
the depression of the ammonia-destroy- 
ing power of the liver after complete 
thyroidectomy, A., ii, 324. 
Carlson, Anton , and A, Woelfel. the 
internal secretion of the thyroid. A,, 
ii, 525. 

Carlson, C. E., easy detection of arsenic; 
rapid separation of arsenic and sow 
other metals from liquids, A,, ii 


yyo. . , 

amevali, F. Sec Federico Giohtti- 
arpenter, Thorne M. Sec Join E, 
Murlin, , . 

arpiaux, Em. See A eh. Gregoire, 
arr, Emma P. See W ddeumf 
arr, Francis Howard , and IjdW 
Colehrook Reynolds, the specific rota- 
tory power of hyoscyamme am lh 
relation between that of alkaloi * 
their salts, T., 1328 ; P.,180. 

larracido. See Rodriguez Carrand . 

S, Paul, fixation of trioxymethyb 
by magne-sium derivatives ^ 
homologues of benzyl hroini , 

pripSiou of gW 1,1 
V di-bromohyitas, A., i, «- 



INDEX OF AUTHORS. 


ii. 1147 


farrel A., Oadaxe M. Meyer, and 
Pkebu.s A. Levene, influence of 
the removal of fragments of the 
intestinaj tract on the character 
of nitrogen metabolism. II. The 
removal of the small intestine, A., 
ii, $23. 

influence of the removal of fragments 
of the gastro-inteatinal tract on the 
character of nitrogen metabolism, 
jlf. The excision of the stomach, 
A., ii, 974. 

art er Taylor 8., absorption and fluor- 
iscdu'c of rubidinm vapour, A., ii, 

arv&llo, electrical purification and 
conductivity of liquid sulphur dioxide, 
A., ii, 1026. 

asarcs Gil, Josd, Weszelszky’s method 
for estimating bromine and iodine, A. , 
ii, 1107. 

asaretto, Hevnann , the band spectrum 
obtained by iutroduction of manganous 
chloride into the oxygen coal-gas blow- 
pipe flame, A., ii, 671. 
asolari, Angelo , the quantitative analysis 
of some inorganic sulphur acids, A., ii, 
997. 

aspari, Wilhelm, and Adolf Loewy, 
influence of a rise of body temperature 
on tho blood gases, A., ii, 969. 
aBpari, William A chemistry of sub- 
marine glauconite, A., ii, 722. 
aiB&l, Noel C., estimation of salicylic 
acid by distillation of its dilute aqueous 
solutions, A., ii, 760. 
aasal, Noel C., and B. Henry Gerrana, 
estimation of cocoanut oil in admixture 
with butter fat, A., ii, 1008. 
aasella ft Co,, Leopold, preparation of 
bromoindigotin sulphide, A., i, 438. 
[preparation of Aralkyl- and of A r -aryl- 
l arbazoles and their indophenol 
derivatives], A., i, 775. 
issirer, Erwin. See Fritz Ullmann. 
istellani, S. See Mario Giacomo Levi, 
istuer, L. See Otto Fischer, 
istoro, Nicola, preparation of colloidal 
mr-tals by means of acraldehyde, A., ii, 
620. 

1 the art, Edward Provan, and M. Ross 
Taylor, the influence of carbohydrate 
and fat on protein metabolism. 11. 
The effect of phloridzin glycosuria. A. , 
ii, 1084. 

iton, Frederick William. See Frank 
Tutin. 

ittini, Giuseppe, methods for the de- 
tection and volumetric and gravimetric 
estimation of salicylic acid in wines, 
and its detection in cases of poisoning, 
A., u, 1007. 


Cavalier, Jacques, and E. Cornec, pre- 
paration of hypophosphorie acid, A., 
ii, 81. 

Cavazza, Luigi Ermamw , microchemical 
and physiological studies on tannin 
A., ii, 233. 

microchemical detection of tannins, A. , 
ii, 244. 

estimation of potassium. I., A , ii 
453. 

Caven, Robert Martin,, separation of 
metals of the tin group, P, , 176. 

Cazenave, P., estimation of free and 
combined sulphurous acid in wines 
A., ii, 544. 

Ceccarelli, O. See Federico Giolitti. 

Centnerszwer, Mieezyslaw. use of phos- 
phorus solutions in gas analysis, A. 
ii, 541. 

solubility of potassium iodide in methyl 
alcohol, A., ii, 500. • 

Cerasoli, T, See Luigi Mascarelli. 

Cermack, Paid . See Heinrich W. 

Schmidt. 

Cernovodeann, {Mile.) P., and Vidor 
Henri, comparison of photochemical 
and abiotic action of ultra-violet light, 
A., ii, 332. 

Cervello, Carlo, sodium phosphotung- 
state ag a reagent for uric acid and 
other reducing substances. A., ii, 82. 
the influence of antipyretics on the 
proteins of blood-serum, A., ii, 
515. 

Cesaro, Giuseppe , crystalline form and 
composition of the hydrated magesium 
carbonate prepared by Moressee ; its 
relation to landsfordite, A., ii, 613. 

Challenger, Frederick , and Frederic 
Stanley Kipping, organic derivatives 
of silicon. Part XII. Dibenzyl- 
ethylpropylsilicane and sulphonic 
acids derived from it, T., 142; 
P., 3. 

organic derivatives of silicon. Part 
XIII. Optically active compounds 
containing one asymmetric silicon 
group, T., 755 ; T., 65. 

Chambers. Vidor J. See Marston 
Taylor Bogert. 

Chamot, Emil M., and D. S. Pratt, 
phenolsulphonic acid method for the 
estimation of nitrates in water. II. 
Composition of the yellow compound, 
A., ii, 545. 

Chaney, Newcomb Kinney. See Frederick 
Daniel Chattaway. 

Chapin, William H halide bases of 
tantalum, A., ii, 303, 

Chapman, Alfred Ghaston, colorimetric 
estimation of hydrogen cyanide, A., 
ii, 1119. 



i. 1148 


INDEX OF AUTHORS. 


Chapman, David Leonard, and Herbert 
Edwin Jones, the homogeneous decom- 
position of ozone in the presence of 
oxygen and other gases, T., 2463 ; P., 
294. 

Chapman, David Leonard , and Patrick 
Sarsfield MacMahon, the interaction 
of hydrogen and chlorine. The 

nature of photochemical inhibition, 
T., 845 ; P., 93. 

the interaction of hydrogen and 
chlorine. The inhibitory effect of 
ozone and chlorine dioxide ; pre- 
liminary note, P., 68. 

Chapman, H. 0., and J. M. Petrie, the 
hexone bases from white of egg, A.,i, 82. 

Chapman, H. G. See also D. A. Welsh. 

Chapman, J. C. t and S. H. Piper, on 
secondary homogeneous .X-radiation, 
A., ii, 567. 

Charatlx, Charles, occurrence and detec- 
tion of chlorogenic acid in planter 
extraction and yield of caffeic acid 
from plants, A., ii, 991. 

Chardet, Gaston, the nitrogenous sub- 
stances present in bone superphos- 
phate, A., ii, 652. 

Charitschkoff, K. IV., presence of 
ethyleue linkings in benzene and its 
homologues, A., i, 104. 1 

structure of naphthenic acids, A., i, 110. ! 
new reagent for hydrogen peroxide, 
A., ii, 233. 

detection of copper and cobalt by 
mean 3 of naphthenic acid, A., ii, 549. 
formation of hydrogen peroxide, A., 
ii, 1054. 

Charitachkoff, K. IV., and Ambardanoff, 

formation of hydrogen peroxide in the 
combustion of' detonating gas, A. , ii, 
1055. r . . 

CharnaBB, D. , the estimation of iron in 
blood, A., ii, 657. 

Charnass, IK See also Otto von Fiirth. 

Charpy, Georges, and 5. Bonnerot, 
cementation of iron by solid carbon, 
A., ii. 215. 

reduction of ferric oxide by solid 
carbon, A., ii, 1072. 

Charrier, G., action of heat on o-amino- 
azo-com pounds, A., i, 287. 

Chattaway, Frederick Daniel , a simple 
metlnxi of preparing tetranitro- 
methane, T., 2099; P., 164; discus- 
sion, P., 164. 

Chattaway, Frederick Daniel , and 
Movta-jue Aldridge, the auto-reduction 
of hydrazines, P. , 325. 

Chattaway, Fnderick Daniel, and New- 
comb Kinney Chaney, the action of 
chlorine un phenylcarbauiide, T., 292 ; 

P., 22. 


Chattaway, Frederick 


DanUl 


ami 


'enet, 

CiXV- 


Frederick Alfred Mason 
derivatives of malouanili’de 
malonanilate, and malonanili, „ T 
T., 339; P., 22. * c ac ' !( l 

Chattaway, Frederick Daniel 
James Montrose Duncan owl- a f® 
action of aromatic amines 
malonate, T., 938 ; P., C9 
Chaudier, J., and Fdoudni Chauv, 
railioactivity of halogen and 
halogen compound* of tlioiin,,, i 
ii, 174. A - 

Chanveau, Auguste, and Ch. Conteiean 
elimination of nitrogenous i i 
during renal excretion in the staivhm 
subject : relation of this climinaiioS 
to that of water, the vehicle fa 
urinary excreta : i. dependence of tl> 
two phenomena, A. , ii, 7§o. 
Chauvenet, Fdouard, compounds of 
thorium chloride with ammonia \ 
ii, 872. 

Chauvenet, A'douard. See. also J. 

Chaudier, 

Chemische Fabrik auf Aktien vorm l 
Schering, preparation of aryhlhi- 
p-aminophenols, A., i, 28. 
preparation of cerium plienoxides. \ 
i, 164. 

preparation of terpene alcohols from 
pinene hydrochloride, A., i, 3(-9. 
ChemiBche Fabrik von Friv/r, leydra, 
pre|>aration of o- «- trichl oroa cet oxy- 
benzoic acid, A., i, 37. 
preparation of aromatic halogen-alkyl- 
oxy carboxylic acids, A., i, 37. 
i preparation of nitrogen derivatives of 
formaldehydesulphoxylic acid, A., 
; i, 229. 

preparation of nitrogen derivatives of 
aldehyde bisulphites. A,, i, 229. 
preparation of nitrugen derivatives of 
fonnaldehydesulphoxylates, A., i, 
229. 

preparation of tribromocateehol, A., i, 

247. 

preparation of iodoacvlsalicylm \o-m- 
1 ac.yloxy benzoic) adds, A., i, 45;'. 

preparation of alkyl- ami aryl-oxy- 
■ acylsalicylic [o-ary loiracyloiy 

benzoic] acids, A., i, 4S6. 
Chemische Werke vorm. Ur. mm* 

Byk, preparation ot choUstem 
o-bromoisovalerate, A., i, 31. 
>aration of a soluble double coo* 
ound of theophylline and pu- 
rine, A., i, 81. . , : 

oration of amino-aldehydes, A.,*. 

mration of 

xanthine bases, ■ 



INDEX OF AUTHORS. 


il. 1 149 


Chemische Werke Schuster & Wil- 
hemy. preparation oi calcium anti- 
mony lactate, A., i, 217. 

Cheneveaii, f., specific refractive powers 
oi optical constants of substances in 
wry dilute solutions, A. , ii. 365. 

Chercheffaky. N., determination of the 
source of naphtha or its derivatives, 
A., ii> fiM. 

Chertier, Georges. See Paul N icolar dot. 

Chesneau, Gabriel, analysis of columbites 
ami tantalites, k., ii, 161. 

Chevalier, Jacques, influence of cultiva- 
tion on the alkaloid-content of 
certain Solanaccae , A., ii, 235. 
variation in the amount of sparteine in 
common broom, A., ii, 534. 

Chiari, Richard, laxatives and the 
calcium of the intestines, A., ii, 1088. 

Chiarulli, G. See Luigi Bernard ini. 

Chick, (Miss) Frances, and Norman 
Thomas Mortimer WilBtnore, the poly- 
merisation of keten : cyclobutan-l:3- 
dione (“acetylketen”), T., 1978 ; P., 
•J17. 

Chick, ffarriette, disinfection by chemi- 
c»l agencies and hot water, A., i, 990. 

Chick, llarrieUc , and Charles James 
Martin, heat coagulation of proteins, 
A., i, 597. 

Chieffi, G. See Emanuale Paterno. 

Chisolm, R., A. See Arthur Edwin 
Boycott. 

Choay, Eugene., action of heat on dry 
pancreatic extract, A., ii, 141. 
gastric proteolysis, A., ii, 516. 
gastric and peptic digestion of fibrin ; 
variations of the ratio fibrin : hydro- 
chloric acid solution, A., ii, 728. 

Choudhuri, Kumud Nath. See Ilaridas 
Saha. 

Christensen, Harold R., influence of 
humus on the decomposition of urea, 
A., ii, 738. 

ChrUtiaens, A Aimc Gerard, and C. 
Thomas, on. the so-called therino- 
^h*hle protein of Bence-Jones, A., ii, 

Chrzaszcz, T. , amylase of ungerminated 
cereals and malt, A., ii, 994. 

Chuard, Ernest, new method for com- 
wting mildew by means of copper 
oxychloride, A., ii, 448. 

Ciamician, Giacomo Luigi , and Ciro 
Ravenna, formation of glucosities by 
means of plants, A., ii, 234. 

Ciamician, Giacomo Luigi , and Paul 
Silber. chemical action of light. XVI., 
AMI. and XVIII., A., i, 299, 489, 

Cibnlka, estimation of combustible 
sulphur in graphite, A., ii, 749. 


Ciusa, . R'jberto, and A. Bernardi, action 
oi hydroxylamine on ketones of t.hc 
typeCHR:CH-CH:CH-00, A., i, 684. 

Ciuaa, Roberto, and Maurice Padoa, 
limiting cases between polymorphism 
and isomerism, A., i, 196. 

Cinsa, Roberto, and G. Scagliarini, 
strychnine and brucine, A., i, 583. 

Clacher, William, fat extraction appara- 
tus, A., ii, 908. 

Clarens, estimation of nitrates, A ii 
752. ’ ’ 


Clark, Alfred , the clinical application of 
ergotamine (tyramine), A., ii, 985. 
Clark, E. D., properties of Lintner’s 
soluble starch, A., i, 544. 

Clark, E. D. See also Carl Luca 
Alflberg and Henry Clapp Sherman. 
Clarke, George, fun., and Shriek 
Chandra Banerjee, a glu coside from 
Tephrosia purpurea, T., 1833 : P. 

01 Q 5 


Clarke, Hans Thacker , the relation 
between reactivity and chemical con- 
stitution ol certain halogen compounds 
T., 416; P., 26. 

Clarke, Herbert Edmund. See Herbert 

L. Bowman. 

Clarke, Reginald William Lane , the 
action of phosphorus pentachloride on 
some unsaturated compounds, T. 
890; P., 96. 

Clarke, Reginald William Lane, and 
Arthur Lapworth, cyanocarone, T., 


Claude, Georges, preparation of argon, 
A., ii, 1061. 

Clausmann, Paul, action of ozone 011 
carbon monoxide, A., ii, 608. 
Clansmann, Paul. See also Armand 

Gautier. 

Clayton, Arthur, the colour and con- 
stitution of aminocoumarins, T 
1350; P., 169. 

the action of alkalis on ccrtaiii deriva 
fives of coumarin, T., 1388 ; P.. 
166. 

the constitution of coumarinic acid 
T., 2102; P., 230. 

Clayton, Arthur. See alsu Gilber 

Thomas Morgan. 

Clement, Louis . See Paul Nicolardot. 

Clewer, Hubert William Bentley. See 
Frank Tutin. 

Clough, George William. See. Alexander 

McKenzie. 

Clover, Alphonso Morton, and Harry 
Clary Jones , conductivities, dissocia- 
tions, and temperature -coefficients of 
conductivity between 35° and 80° of 
solutions of a number of salts and 
organic acids, A., ii, 256. 



ii. 1150 


INDEX OF AUTHORS. 


Cobb, Philip H. See Arthur Michael 

Cobliner, S., antitrypsin, A., ii, 623. 

Cochin, G. See G4za Austerweil. 

Coehn, Alfred, photochemical equilibria. 
IV. Photochemical equilibrium of 
water vapour, A., ii, 373. 

Coehn, Alfred, and Hans Becker, photo- 
chemical equilibria. III. Photo- 
chemical equilibrium of carbonyl 
chloride, A., ii, 178. 
photochemistry of sulphuric acid, A., 
ii, 248. 

Cohen, Ernst [Julius], and Katwji 
Inouye, zinc amalgams, A., ii, 37. 
behaviour of white phosphorus at low 
temperatures, A., ii, 406. 
a supposed allotrope of lead, A., ii, 
614. 

piezochemical studies. VI. A., ii, 
1029. 

Cohen, Ernst, Katsuji Inouye, and C. 
Euwen, piezochemical studies. V. 
The transition element and its appli- 
cations, A., ii, 1029, 

Cohen, Ernst, and J. F. Kroner, allo- 
tropy of tellurium, A. , ii, 199. 

Cohen, Ernst , and Hu-go R. Kruyt, 
thermodynamics of standard cells, 
A., ii, 178. 

improved form of the cadmium normal 
cell, A., ii, 259. 

Cohen, Ernst , and J. Olie, jun., atomic 
volume of allotropic modifications at 
very low temperatures, A., ii, 102. 

Cohen, Julius Bcrend, Harry Mcdforth 
Dawson, John Reginald Blockey, and 
Arnold Woodmansey, the chlorination 
of toluene, T., 1623 ; P., 205. 

Cohen, Julius Bcrend , and Harold Ward 
Dudley, the relation of position iso- 
merism to optical activity. Part VIII. 
The rotation of the menthyl esters of 
the alkyloxy- and alkylaraino-dcriva- 
tives of benzoic acid, T., 1 732 ; P., 209. 

Cohen, Julius Bcrend, and Joseph Mar- 
shall, the constitution of the amidines ; 
a new method for determining mole- 
cular symmetry, T., 328 ; P., 24. 

Cohen, L. See Frederick Bicktll Guthrie. 

Cohn, Michael. See H. Liefiaann. 

Cohnheim, Otto , a respiration apparatus 
for isolated organs and small animals, 
A., ii, 1079. 

Cohnheim, Otto, C. Kreglinger, and O. 
Kreglinger, physiology of water and 
sodium chlonde, A., ii, 138. 

Cohnheim, Otto , and Dimitri Pletneff, 
the gaseous metabolism of the mus- 
culature of the small intestine, A. , 
ii, 1079. 

the gaseous metabolism of the stomach 
musculature, A., ii, 1079. 


Cohnheim, OUo , and Dimitri pu,„ * 
the gaseous metabolism 0 f 
culature of stomach and S 
during insufficient 0I y„ e !??' 
and under the inRuence „r 
chloride, A., ii, 1079 . “ nui,J 
the amount of erepsiu in blood-f,-.. 
organsj A., u, 1087. e - 

Cohnheim, OUo. See also Ms a n 
stark. 

Colgate, Reginald. Thor, us and r, 
Uarry Eodd, morpHologial stmfe'n 
benzene derivatives, P a: -. [j 7 , 
phonic derivatives of the 1 : 4 -di'jtri?. 
lives of benzene containing | w |o« e „,' 
T„ 1585 ; P., 139. ° gins ’ 

Colin, H„ and /. * Raft, ,w, , 
barium by plants, A., ii, 533 , 

Collin, Euyhm, analysis of sulphur used 
for agricultural purposes, A,, ii, 543 
Collingwood, Bertram James, reversed 
activity of tissue extract made at hi<-h 
temperatures, A., ii, 139. 

Colman, Harold Gocctt , analysis of fero. 

cyanides, A., ii, 761. 

Colomba, Luigi, minerals from Kuwt-n- 
zori, A., ii, 967. 

a garnet containing iron and chromium 
from Praborna, St. Marcel, A ii 
968. 


Colson, [Jules] Albert, reduction of 
sodium sulphate by carbon, A,, ii. 
34. 

Colver-Glauert, Edward. See Sieofrt/i 

Hilpert- 

Colwell, Hector A., catalytic oxidation 
of guaiacura resin by copper, A., i. 
54. 

Comanducci, Ezio, action of chlorine ami 
ammonia on quinine, A., i, 581. 
constitution of cinchonieine (cincho- 
toxine). II. Derivatives and salts 
of ethyl-, phenyl-, and a-uaphthyl- 
cinchotoxol, A., i, 582.. 
constitution of cinchonieine (eineho- 
toxine). Ill- Chloroethyh and 
chlorophenyl-cinchotoxile, A., i, 

583. 

estimation of the alkali carbonates and 
of the metals of the alkaline earths 
in potable and mineral waters. L 


Comanducci, Ezio, and Onofrio D’Onglui. 
HofmaDu’s iodomethyhtion of «« 
toxine. I. Constitution of p™» 
and Rosenstein's dimethyl™* 1 * 


rdseph, action of amcnates on* 
I A. See AlUn Haller- 



INDEX OF AUTHORS. 


ii. 1151 


cosortiom fiir EleJrtrochemi.ohs la- 

J us trie, preparation of chloroacetyl 
ohlcnde from dichloro vinyl ether, A., 

i 650. 

Consortium far Elektrochemische In- 
dustrie- See also Georges Imbert. 
Contardi, Angelo, synthesis of the 
phospho-organic acid of the seeds 
of plants (Posternak’s an hydroxy - 
methy Itne-diphosphoric acid), A., i, 

i.jiLpliorie ester*, of some polyhydric 
alcohols and carbohydrates, A. , i, 609. 
Contejean, Vh. See Auguste Chauveau. 
Cook. Alfred N phenyl ether and some 
i.f its derivatives, A., i, 731. 

Cook. /'• See Arthur F. Hertz. 

Cooper. Herman C. See Arthur Amos 
Noyes. 

Cooper, Leonard H. See William J. 
Dibdin. 

Coops, 0. H., formula: of aluraiuiam 
ialts and of the corresponding com- 
jiounds of other metals, A., ii, 506. 
Copaux, Hippolyte, dissimilarity in pro- 
jierties of dextro- and lsevorotatory 
forms of potasainm silicotungstate, 
and, in general, of optically active 
crystals, A., ii, 301. 

"oppadoro, Angelo, utilisation of electro- 
lytic chlorine for the simultaneous 
production of hydrochloric and sul- 
phuric acids, A., ii, 197. 

Coppola, A. See E. Oliveri-Mandaia. 
Corliss, H. P. See Charles Lo.throp 
Parsons. 

'ormimbeeuf, H . , analysis of amblygonite, 
A., ii, 897. 

Jornec, E., formula of hypophosphoric 
arid. 1. and II., A., ii, 121. 
lomec, E. See also Jacques Cavalier, 
forson, H. P, See Charles Lot hr op 
Parsons. 

'estachescu, N,, fluorine salts of vanad- 
ium, A., ii, 618. 

otton, A., and Henri Monton, mag- 
netic and electrical double refraction 
of aromatic liquids and the theory of 
molecular orientation, A., ii, 368. 
ourmont, Jules, Th. Nogier, and A. 
Bochaix, does water sterilised by 
ultra-violet light contain hydrogen 
peroxide ? Sterilising power of hydro- 
g(n peroxide, A., ii, 641. 

Durtman, Harold Reuben. See James 
Charles Philip. 

»usin, Henri, and Henri H^rissey. de- 
nydrodiearvacrol. A., i, 476. 
luturier, Francois, stability of j9-ke- 
tome aldehydes, A., i, 299. 
condensation of pinacolin with enters, 
A., i, 362. 


Couvert, H. See Jacob Boeseken. 

CoazenB, Edward Gordon, See Gilbert 
Thomas Morgan. 

Covelli, Ercole, reaction distinguishing 
between the organic derivatives of 
arsenious acid and those of arsenic 
acid, A., ii, 1012. 

Cowap, Mat.tlwnnan Dalian. See Lud- 
wig Mond. 

Coward. Hubert Frank. See William 
Arthur Bone. 

Cowper, Alfred Dennys, and Gustav 
Tammann, alteration of compressibility 
with the softening of an amorphous 
substance, A., ii, 20. 

Cramer, Wilhelm , a comparison between 
the properties of protagon and the 
properties of a mixture of phosphatides 
and cerebrosiiles, A., i, 296. 

Cramer, Wilhelm, and Harold Pringle, 
biochemistry of growth. 1. The 
total nitrogen metabolism of rata 
bearing malignant new growths, 
A., ii, 635. 

biochemistry of growth. II. Distribu- 
tion of nitrogenous substances in 
tumourandsomatictissues,A.,ii,635. 

Cramer, Wilhelm. See also R. A. 

Krause. 

Crane, Jasper E., and Clarence M. 
Joyce, new cellulose derivatives of low 
nitrogen contents, A., i, 364. 

Creighton, Henry Jermain Maude. See 
Alexander Findlay. 

Crenshaw, J . L., reduction of zinc by 
mercury and the electromotive force of 
zinc amalgams, A., ii, 25S. 

CrM, L. See >/, Goria. 

Crittenden, A. L. See Anton J. Carlaon. 

Crochetelle. See Eloi de Stoecklin. 

Crommelin, C. A., isotherms of mon- 
atomic gases and of their binary 
mixtures. IV. Preparation of argon. 
V. Vapour pressures above - 140°, 
critical temperature, and critical 
pressure of argon, A., ii, 709. 

Crompton, Holland, and (Miss) Muriel 
Kale Harrison, iodoacenaplithene, I*., 
226. 

Cronheim, Walter, the detection oi 
hydrofluoric acid in presence of fluor- 
ides, A., ii, 154. 

Crook, Thomas, and George S. Blake, 
carnotitfi and an associated mineral 
complex from South Australia, A., ii, 
308. 

Crookes, (Sir) William, scandium. II., 
A., ii, 714. 

Cross, Charles Frederick, Edtcard John 
Bevan, and William Bacon, cliloro- 
amine reactions ; metbylenechloro- 
amine, T., 2404 ; P., 248. 



ii. 1152 


INDEX OF AUTHORS. 


Cross, William E., formation of acetic 
and formic acids by the hydrolysis of 
substances containing lignin, A., i, 
457. 

Crossley, Arthur William, and Charles 
Gilling, action of ethyl cyanoacetate 
on 5-chloro-l :l-dimethyl-A 4 -cyclo- 
hexen-3-one, T., 518 ; P., 53. 
synthesis of l:l:3-trimethylcyclo- 
hexene (cyclogeraniolene), T., 2218 ; 
P., 252. 

Crosaley. Arthur William, and (Miss) 
Gertrude Holland Wren, 3:5-dichloro- 
o-phthalic acid, T., 98 ; P., 8. 

Crothers, David . See Henry Edward 

Armstrong. 

Crowther, J. Arnold, the transmission of 
0-rays, A., ii, 672. 

the scattering of homogeneous 0-rays 
and the number of electrons in au 
atom, A., ii, 918. 

Croze, F., extension of band spectrum of 
nitrogen in extreme red and infra- 
red, A., ii, 368. 

extreme red and infra-red band spectra 
of carbonated gases, A., ii, 670. 

Crness, W. See Walter Charles Blasdale. 

Cruickshank, J. See Carl Hamilton 

Browning. 

Crymble, Cecil Reginald, Alfred Walter 
Stewart, and Robert Wright, absorp- 
tion spectra. I. Saturated iodine 
compounds, A., ii, 470. 
absorption spectra. II. The colour 
of azobenzene, A., ii, 470. 
absorption spectra. III. Spectra of 
motoisoinerides, A., ii, 470. 

Cullis, Winifred C. See Thomas G rigor 
Brodie. 

Camming, A lemnder Charles, the isola- 
tion of stable salt hydrates, with 
special reference to the stable hydr- 
ates of sodium carbonate, T., 593; 
P., 57. 

gas washing bottles with very slight 
resistance to the passage of a ga9, 
A., ii, 841. 

Cunningham, (Miss) Mary, and Frede- 
rick Mollwo Perkin, note on the co- 
baltinitrites, P., 142. 

Curie, (Mine.) Marie, -the measurement 
of the constant of the radium emana- 
tion, A., ii, 374. 

estimation of radium by measurement 
of the disengaged emanation, A., ii, 
476. 

Curie, (Mine.) Marie, and Andrt De- 
bierne, polonium. A., ii, 251. 
metallic radium, A., ii, 816. 

Curtiut, Theodor, and August Boek- 
mtthl, 5*hydroxy-l:2:3-triazole, A., i, 
786. 


Curtins, Theodor, ami Tho -? 

transformation of diazol, , dra „. , . 
monohalogen hydradfe Zf'"'" 
lnudes, A., i, 7g^. J UlJ - 

Cnrtius, Theodor, and JhinriA u 
bach [and, in part, 

of aikal^on aromatic add ^ 

Cartins, Theodor, »,„] K 
diazoacetylglvcineSj-Jinzi,],, , 
hydroxy- 1 :2:3 . triazole . i. a( J Jjf 
azide, A., i, 786, “"W'- 

Cnrtman, Louis J., some „ , 

arsenates, A., ii, 508. f ^ 

Caahing, Harvey, „„i Emil Goetsei 
the secretion of the iniundibSt 
of the pituitary body and « 
in cerebrospinal fluid, A., ii 1055 
Cnshny, Arthur R., irregularities of the 

rTSr heait under 

exhalation of drags by the hi MS 1 
ii, 525. h ' 

[physiological] action of atropine 
pilocarpine, and physostigmine A 
11 , 1095. 

Cushny, Arthur R. See also M,, I 

Thomson. 


Cusmano, Guido, stereo- and structural 
isomerides obtained by the into! 
duction of acyl radicles into 0 -hvdr- 
oxylamines. I„ A., i, 50. 

behaviour of alicyclic hydroyxkmines 
and hydroxylamineoximcs towarls 
nitrous acid. I., A., i, 182. 

«-pineneisonitroaimneoxime and its 
decomposition products, A., i. 
574. 

action of hydroxylamine on nitres- 
chlorides and nitrosates. I. d-Lim- 
onene-o-hydroxylamineosirae, A., i, 
685. _ 

mechanism of the opening of the cyclo- 
butane ring in derivatives of pinery 
A., i, 6SG. 

action of hydroxylamine on liitrosv 
cl ii or ides and nitrosates. II, a- 
pinene-o-hydroxylamineoximc, A, 

i, 863. 

Cuamano, Guido. See also Lingi Fran- 

WBConi. 

Cuthbertson, Clive, and {.1/rs.; ■«# >( 
CuthbertBon, refraction and 
sion of air, oxygen, nitrogen, w 
hydrogen and their relations, A., 
85. , . 

refraction and dispersion ot suip- 
dioxide and hydrogen sulphide^ 
their relation to those of their w 
stituents, A., ii, &>. 



INDEX OF AUTHORS. 


iL 1153 


Cuthbertson. Clive, and [Mrs.) Maud 
Cuthbertson, refraction and dis- 
persion of neon, A., ii, 85. 
the refraction aDd dispersion of argon 
and ^determinations of the disper- 
sion of helium, neon, krypton, 
and xenon, A., ii, 561. 

Juthbertson, {Mrs.) Maud. See Clive 
Cuthbertson. 

S. 

Oafert, Franz Wilhelm, and R. Miklauz, 
antique glass mirror, A., ii, 955. 

5ahm. Karl, the importance of the 
mechanical part of the work of diges- 
tion in relation to metabolism in the 
ox, A., ii, 1083. 

Daimer, J. See Robert Kremann. 

)akia, Hninj Drysdale , catalytic action 
of amino-acids, peptones, and pro- 
teins in effecting certain syntheses, 
A., i, 101. 

general reaction tor the conversion of 
saturated fatty acids, CH 2 R*CH 2 
•COjII, into ketones, R'CO'CH,, 
A., i, 557. 

catalytic racemisation of optically 
active hydantoin derivatives and of 
related substances as the result of 
tautomeric change, A. , i, 590. 
the uroroscin reactiou, A., ii, 145. 
fate of sodium benzoate in the human 
organism, A., ii, 228. 
a new mode of formation of 0-hydr- 
oxybutyric acid in the animal 
organism, A., ii, 632. 
inode of oxidation of phenyl deriva- 
tives of fatty acids in the animal 
organism : a correction, A., ii, 795. 
fate of inactive tyrosine in the animal 
body, together with some observa- 
tions on the detection of tyrosine 
and its derivatives in the urine: 
the synthesis and probable inode of 
formation of Blendermann’s /j-hydr- 
oxybenzylhydautoin, A., ii, 796. 
mode of decomposition of tyrosine and 
™ related substances in the animal 
body, A. , ii, 796. 

the formation in the animal body of 
'-8- hydroxy butyric acid by the 

reduction of acetoacetic acid. A., ii, 
976. ’ ’ ’ 

akin, Heary Drysdale. See also 
f layette Benedict Mendel, and Alfred 

J - Wakeman. 

tif Hennj Hallctt , and Patrick Play - 
•l 1 *!' .baidlaw, action of an active 
principle from Apocyneum, A., ii, 529. 

> enry Halldt. Sec also George 
Barger. 3 


!f r - am , the question of the 
290 ^ ° f pe!isil1 an< ^ rennet . A., i, 

Dambergis, Amsktx, See Tdemadm 

Komnenos. 

Danaila, NcgoUa, synthesis of 5:7:5':7'- 
tetrabromojndigotin and 5:7:5':7'- 
tetrachloioinLligotin, A., i, 137. 
synthesis of <»-bromobenzoic anhy- 
dride, A., i, 381. 

oxidation products of Ci thioindigotiu, ” 
A., i, 411. h ’ 

Dan6, Aristide , rapid methods for the 
analysis of water, A., ii, 1004. 

Daniek, M. See Simon Zeisel. 

D’AnB, Joh., acid sulphates. V., A., ii, 
125. 

do clays and cements absorb CO," 
ions? A., ii, 213. 

D Ans, Joh., and IF. Friederich, syn- 
thesis of Caro’s acid and of persul- 
phurie acid, A., ii, 706. 

D'Ans, Joh,, and 0. Fritsche, acid sul- 
phates. VI., A., ii, 127. 

D’Ans, Jo//., and O. Schreiner, the solu- 
bility of alkali sulphates in alkaline 
solutious, and of calcium sulphate 
in solutions of alkali sulphate and 
free alkali, A., ii, 819. 
the ternary systems alkali— phosphoric 
acid— water, A., ii. 1050. 

Darapsky, August, so-called unsytn- 
metric methyl azinsucoiuate, A., i. 
435. 

so-called symmetrical methyl aziu- 
succinate, A., i, 436. 

Dar Juan, T., behaviour of triethylamine 
towards oxidising agents, A., i, 

Darmois, Eugene, composition of oil or 
turpentine, A., i, 52. 
artificial camphor, A., i, 398, 

Darrin, Marc. Sec Horace Greeley 

Byers. 

Darzens, Georges, catalytic hydrogena- 
tion of aromatic and quinoliue bases. 
A., i, 63. 

new method for synthesis’bf unsatur- 
ated ketoues, A., i, 322. 
action of halogen acids on glycidic 
esters, A., i, 460. 

Darzens, Geoi'ge.s, and H. Rost, synthesis 
of ketones in the tetrahydroaromatic 
series, A., i, 856. 

Das, Tarak Nath, indirect estimation of 
copper, 1\, 130. 

properties of precipitated silver, A..ii, 
209. 

estimation of chlorates in the presence 
of nitrates and chlorides, A., ii, 238, 
448. 

Daumas, A. See Henri Stassano. 



ii. 1154 


INDEX OF AUTHORS. 


Dautriche, II., action of safety explo- 
sives containing ammonium nitrate in 
the presence of caibon, paper, and 
paraffin. A., ii, 34. _ 

Davenport, A. T. t estimation of small 
quantities of nitrogen by Pelouzes 
reaction, A., ii, 998. 

David, /•, method for the analysis of lats 
by the separation of the solid fatty 
acids from the liquid acids, A. , ii, 1123. 

Davidsohn, Heinrich . See Leonor 

Michaelis. 

Davis, Erie Gordon, and Samuel 
Smiles, new syntheses of tliiox- 
anthone and its derivatives, T., 
1290 ; P., 174. 

. new synthesis of thioxanthone and 
its derivatives; preliminary note, 

P 93. 

Davis, Frank M. , new normal solution 
and reagent bottle. A., ii, H05. 

Davis, Oliver Charles Minty , preparation 
of the acyl derivatives of the aldehyde- 
cyanohydrins. Part II., T., 949; j 
P., 89. 

Dawson, Harry Med/orth, changes m | 
volume in the formation oi dilute 
solutions, T., 1041 ; P., 116. 
changes in volume in the formation of 
dilute solutions. Part II. Rela- 
tionship between change in volume 
and constitution, T., 1896 ; P., 202. 
the activity of acids as catalysts in 
relation to the nature of the solvent 
medium, P., 326. 

Dawson, Harry Med/orth, and A ohert 
Wheatley, the reactivity of ketones 
towards iodine and the relative rates 
of tautomeric change, T., 2048 ; P., 
233. 

Dawson, Harry Med/orth. See also 
Julius Berend Cohen. 

Day, Arthur Louis, Robert li. So a man, 
and Eugene Thomas Allen, the nitro- 
gen thermometer from zinc to palla- 
dium, A., ii, 261. 

Deakin, {Mm) Stella, and A orman 
Thomas Mortimer Wilsmore, some 
reactions of keten : combination with 
hydrocyanic acid, T., 1968 ; P., 216. 
Debierne, Andre, the atomic weight of 
the radium emanation. A., ii, 67:>. 
Debierne, Andre. See also (Mine. ) Marie 
Curie. 

Dechend, Hermann wo, spectral analyti- 
cal investigation of the glow light at 
points, A., ii, 2. 

Deetjen, II, the disintegration and hie 
of blood-platelets, A., ii, 51 . 

Dehn, William Maurit'C, analysis of 
mixtures of halogen acids. II., A., U, 
67. 


Deiss, Eugen, formation and n™, •• 
of colloidal manganese 
213. ' 

estimation of manganese la- t-i 
hard- "Wolff process, A., ii S'* 
UBO of bodium carbonate ’for oxi,]; ; 
purposes, A., ii, 802 . ' ,lrj ^ 

Delacre, Maurice , the pvro"eiieii, i 
c ™P“ sit ™ ° f 0) Aemori,,,,*; 
and (2) cc-beiizopmacolin, A. i '].» 
true constitution of a and r.\ 
pinaeolin, A., i, 323. ,vt ' z ' : ' 

new isomerisation of henyroTiin.Wiii 
and Le Chatelier’s law, A. ( j ” 
Delehaye, H. t estimation of formic arid »■ 
the presence of acetic acid, A., ii ion-' 
Del6pine, [SUpUm\ Maud, iim'i 
cular polymeride of crotonaldehole 
and the corresponding acid, A..i 
constitution of the bimolecular u£. 

merideof crotonaldehyde, A., i, 21*9 
organic compounds spoiitarieou-lv 
oxidisablc with phosphorescent 
A., i, 295. 

oil of samphire, A., i, 401. 
new. case of spontaneous oxidation 
with phosphorescence, A., i, 545 . 
nitrogen and sulphur derivatives of 
carbon disulphide. XIV. Phos- 
phorescence of organic sulphur 
compounds by spontaneous oxida- 
tion, A., i, 612. 

nitrogen and sulphur derivatives of 
carbon disulphide. XV. Imino- 
thiocarbonio esters of the alipli-itir 
series : RN:0(0R)(SR,), A., i, 
silver and thallium iridichlorkiu aid 
iridochlorides, A., ii, 34. 
metallic iridium disulpliates, A., ii.4J. 
solution of platinum in sulphuric acid 
and the products of reaction, A., ii 
135. 

Del Spine, Marcel, and Pan! Schving. 
nitrogen and sulphur derivatiws oi 
carbon disulphide. XVI. Action of 
ammonia and amines on thiocaroOD- 
ates, A., i, 720. 

Delmarcel. G. See Arthur Fischer. 
Delay. Mar. See Ernst Berl 

Ddmicbel, A., the contraction <*cumj 
when sucrose is dissolved in ^ 
and the density of sucrose, A., i,--> 
contraction occurring dunog 
and the lawofGuentscM 

D’Emilio, V. Sec Armldo . 
Demjanoff, Nicolaus ^ 
binol («-bydroxynieth)k}CJo 

a „d its 

iluence of acids into 1 
tives, A., i, 338. „ 

DemousBy, Bm. w " 

Denet,/- Sec F. Mahler. 



IKDEX OF AUTHORS. 


ii- 1155 


Dengler, Olio. See Friedrich Kehrmann. 
Deniam, Henry George , catalysis in he- 
terogenous systems ; the equilibrium 
Ti l,I ’+ H' <= > Ti lv + H, and the re- 
action HCN 4- 2H g = CHg’NHg, A., 


u, 

Deniges- Georges , detection of traces of 
formaldehyde in presence of acet- 
aldehyde by SchifFs reagent, A., 
ii, 357. 

detection of methyl alcohol in general, 
and especially in presence of ethyl 
alcohol. A., ii, 461. 
presence of tartaric residues from wine 
ju an antique vase, A,, ii, 646. 
detection of ethyl alcohol in presence 
of methyl alcohol, A., ii, 1116. 
Denison, Robert Beckett, relative rates of 
migration of ions in aqueous solution. 
I., A., ii, 15. 

Dennstedt, Max [Eugen Hermann], and 
/. Hassler, lead peroxide in organic 
combustions, A., ii, 647. 

Dennstedt, Max., and Th. Kliinder, esti- 
mation of carbon in iron, graphite, and 
, tungsten by combustion, A., ii, 647. 
tenfich, Alfred , estimation of nitrogen 
in soil extracts, A., ii, 70. 
lerick, C. G., molecular rearrangements 
of carbon compounds, A., i, 805. 
lerick, C. G. See also William Albert 
Noyes. 

leraoscheck, A. Sec Wolfgang Ostwald. 
t’Errico, G., action of bile and bile-salts 
on tlie tonus of automatic movements 
of tire intestine, A., ii, 729. 
each, Cecil Henry. See Thomas Marlin 
lowry. 

essoulavy, Ed. See Eugene Grand- 
ffionfin. 

levignei, Paul, estimation of caffeine in 
sola, A., ii 763. 


. v > »ju<m,iuu oi ainmoiu 

hydrogen fluoride, A., ii, 749. 
detection of small quantities of s 
piuir in inorganic and organic cc 
i-ounds, A., ii, 750. 
rassen, Ents^mA Alfred Hahn, mo: 
tcipcnes, limonenes, and careon 
A., ], 272. 

Ml of copaiba, A., i, 687. 

W«en, Ernst, with Hms Phi]!, 
sesquiterpenes. IV,, A., i 575. 
fur.tmi oil (so-called East Indi 
copailn ail), A., i, 637. 

S 8 n? P !? 0ld * ? ®^her-Soheide-Ansta 

^ration of sodium arylimides, 1 

renter, Charles Marius van, and a 
La “mei, correction for t 
0 v,i: determining galvanic e 

!“““« metals, A., ii, 179. 


Dewar, (Sir) James, long-period deter- 
mination of the rate of production of 
helium from radium, A., ii, 378. 
Dewar, {Sir) James, and Humphrey Owen 
Jones, the interaction of nickel carb- 
ooyj an d carbon disulphide, T. 
138^’ **'* ’ discussion, P.’ 


carbon monosulphide, A., ii, 408. 
change of carbon disulphide into a 
gaseous product condensible and 
explosive near tlie temperature of 
liquid air, A., ii, 408. 

Dewey, Frederick P. t solubility of gold 

m nitric acid. A., ii, 304. 

Dezani, Serafim, pepsin, A., i, 449. 

Dh5r6, Charles, and .1/. Gorgolewaki, 
preparation and physicochemical 
properties of demineralised gelatin. 
A., i, 448. 

preparation by electrical dialysis of a 
serum almost free from electrolytes 
A., ii, 515. 

Diamare, Viweuzo, composition of the 
^88 m relation to biological questions. 
I. Dextrose in the egg: its condition 
m the white and iu the yolk, A. ii 
320. 


I Dibdin, William J., and Leonard H. 
Cooper, colorimetric estimation of 
small quantities of bromine in the 
presence of large quantities of chlorine 
and small quantities of iodine. A ii 
448. 

Dickhauser, F. See Robert Pschorr. 

Dieekmann. Walter, phenylgly ceric acid 
and phenylpynivic acid, A., i, 383. 
phenylglycidic arid, A., i, 384. 
action of ethyl diazoacetate on benz- 
aluehyde, A., i, 385. 

Diefenthaler, Otto. See Erich Muller. 

Diehl, Carl. See Adolf von Baeyer, 

Diels, Otto, and Milan Farkas, liydroxy- 
diacetyl, A., i, 535. 

Diels, Otto, and Martin Reinbeck, dibro- 
momaleic anhydride. I., A., i, 359. 

Diepolder, Emil, collection of small 
precipitates, A., ii, 343. 

Diesselhorst, G., estimation of fat in 
flesh, A., ii, 1008. 

Dieterle, Hedwig. See Judins Schmidt. 

Diethelm, Bernardo. See Erich Mtliler. 

Dietrich, M., the easeinogen-peptones 
containing phosphorus, A., i, 82. 

Dimitz, Ludwig. See Sigmund Frankel. 

Dimroth, Otto, spontaneous decomposi- 
tion of phenylnitromethanc, A., i, 831. 

Dimroth, Otto, [and, in part, [fans 
Aickelin, B. Brahn, Gustav Fester, 
and Elsa Merekle], intramolecular 
transformations. IV. Hydroxy tri- 
azoles and diazoamides, A., i, 518. 



ii. 1156 


INDEX OF AUTHORS. 


Dimroth, Otto, and Gustav Fester, tri- 
azole and tetrazole from azoimide, A. , 

i> 6 45 - , „ 

Dimroth, Otlo, [with Alexander Ham- 
burger], dye of kerroes, A., i, 487. 
Dimroth, Otto, and Siegfried Merz- 
bacher, synthesis of tetrazoles from 
arylazoimides, A., i, 897. 

Dimroth, Otto, and Guillaume de Mont- 
mollin, diazohydrazide.fi, A., i, 898. 
Dimroth, Otto, and Karl Pfister, mono- 
substituted triazens and attempts to 
prepare triazen, A., i, 904. 

Dinsmore, S. C. See C. A. Jacobson. 
Dionneau, K, synthesis of the dipnmary 

glycols, HO(CH 2 ) )1+2 'OH l by nieansof 

the dihaloid compounds, X(CHo),»‘a, 
A., i, 353. > i 

synthesis of ethers of hexanc-aC-«nol : 
production of hexylenic ethers, 
OAfOR, A., i, 353. « 

Dittrich, [George Paul] Max , and J. 
Leonhard, estimation of ferrous oxides 
in silicates, A., ii, 1002. 

Dixon, Augustus Edward, and John 
Taylor, apparatus for demonstrating 
the electrolysis of hydrochloric acid, 
T., 374; P.,25. 

the molecular retraction of thiocyan- 
ates and other salts, T.. 927 ; P., 90. 
Dixon, Harold Baity, presidential ad- 
dress, T., 661. 

Dixon, Henry 11 . , and Wilham Rmg- 
rose Gclslcm Atkins, osmotic pressure 
in plants ; thermo-electric method of 
determining freezing-points, A., ii, 


Dixon, l Valter Ernest, and Jl'oham 
Dobinsoii Halliburton, action of the 
choroid plexuses on the secretion of 
cerebrospinal fluid, A., ii, 522. 

Dmitriew, IV. See E. S. London. 

. DmitrowBky, G. See E. Venulet. 

DmochowBki, Roman, and Bernhard 
Tollens. constituents of cauliflower, 
A., ii, 534. . 

new method for estimating cellulose, 


A., II, UO*. 

employment of the new method ot 
estimating cellulose in. wood and 
the material* employed iu the paper 

industry, A., ii, 555. 

Bobbie, James Johnston, and Aleramer 
Lauder, hvdroxycodeine : a new alka- 
loid from opium, P., 339. 

Dobroterdoff, Dimitri K., dielectric pro- 
perties of the elements, A., ii, 93. 
quantitative relations between the di- 
electric constants and other pro- 
perties of substances, A., ii, 94. 
Dobrowolikaja, A’. A. See h. 
London. 


[d" gar* 
amorphous into 


Doelter [y Cisterich], Ci 

transformation of 
crystalline substances' A « 

834. ’’ ’ ^ 

conduction of electricity in ervsta 1 ' 
high temperatures, A., ii 581 
Doelter, Conielio, and Hdnri,}, Sirk 
radioactivity of minerals I i t 
569. ’’ ’ 


Doerinckel, Friedrich, the heat of , 0 
agnlation of colloidal solution, i ‘ 
ii, 269. * ,A ' 

calorimetric observations ,,f 
reciprocal coagulation r,f 
hydroxide and silver hvtkJiC 
A., ii, 589. ‘ 

Boring, Theodor , the estimation „f 

alkalis in silicates by the Law mi- 
Smith method, A. , ii, 348. 

Doecher, H. See David Holde f,w| 
Julius MarcuBSon. 

Dolezalek, Friedrich, binary mixtorefi 
and concentrated solutions. II. \ 
ii, 184. 

Dollinger, Josef, additive compouuh of 
aromatic amines with phenols, \ i 
700. 

Domin, K. See Vladimir Stanek. 

Donath, Eduard , volumetric cstimati- n 
of manganese with potassium per- 
manganate, A., ii, 550. 

Donau, Julius. See Friedrich Enrich, 

DOnghia, Onofrio. See Erin Comas- 
ducci. 

Donini, G. See F. Ageno. 

Donnan, Frederick George, ami 
D. Hope, calorimetrical analysis oi 
hydrated salts. A,, ii, 302. 

Donnan, Frederick George , ami ii 
Eduard Potts, kinetics of tie it- 
actiou between silver salts and ali- 
phatic iodides, T., 1882; P.. 212. 
the physico-chemical theory of soap 
emulsions : emulsification of bpltu- 
carbon oils by aqueous solution# 
of salts of the fatty acids, 


933. , , r v j 

anan, Frederick George, and A »; A 
Jhaw, solubility of oxygen iu mta 
iilver, .A., ii, 844. , 

ny-Henault, Octave, electrolysis 
jupric solutions, A., iii 
rfauller, <?. Sce(.'*^aiW«- 
m, Ernst, optics of li'l" 11 * " 

A., ii, 809. ] i 

sarsjft &•+ 

nlatZrtT. Antmy 

Poljansky, , of B ,«ei 

mg-pomts of inixtme 
alcohols with water, A., u, -•> 



INDEX OF AUTHORS. 


ii. 1 157 


Doroschewsky, Antony G., and Michael 
S. Roschdestvensky, specific gravity 
of solutions of alcohols : mixtures 
of propyl alcohol with water, A., i, 
85. 

van Tatar’s theory of the contraction in 
water-alcohol solutions, A., ii, 
931. 

Dorp. 0. 0. A. van, equilibrium in the 
system ; sulphuric acid-ammonium 
sulphate-water at 30°, A., ii, 698. 
equilibria in tl.e system ; sulphuric 
arid-lithium sulphate-water at 30°, 
A,, ii, 698. 

Dorp, G. C. A. van , and J. Rodenburg, 
solubility of cadmium sulphide in 
light petroleum containing oil, A., 
ii, 126. 

estimation of tannin [in catechu], A., 
ii, 167. 

Dorta, (l See S. Fachini. 

Doryland, Charles J. T. See Walter E. 
King. 

Douglas, C. Gordon , the oxygen capacity 
of the blood after hemorrhage, A., i 
ii, 816. 

periodic breathing at high altitudes. 
The estimation of total oxygen 
capacity and blood-volume at dif- 
ferent altitudes by the carbon mon- 
oxide method, A., ii, 784. 

Jouglas, C. Gordon, and John Scott 
Haldane, the causes of absorption of 
oxygen by the lungs, A., ii, 511. 
longlas, 0. Gordon. See also Arthur 
fibrin Boycott. 

lover, (Miss) Mary V. See [Miss) Mary 

E. HolmeB. 

lowzard, Edwin , modified drying tube, 

A., ii, 1053. 

ox, Arthur Way land, behaviour of 
moulds towards the stereoisonieridcs 
of unsaturated dibasic acids. A., ii, 
994, 


catalase of moulds, A., ii, 1099. 
oyoa, Maurice, normal secretion by 
the liver of an anticoagulating 
substance, A., ii, 427. 
rapier, Paul, magnetism of solutions, 
A., ii, 99. 

:ecq. See Antoine de Gramont. 

■iot, oxychlorides of zinc, A., ii, 614. 
■onginine, G. See Philippe Auguste 


ucser, A an, general equation of si 
A., n.llO. 

elevation of boiling point ui 
reduced pressure, A., ii, 929. 

t KaH ’ and G ‘ tfllmf 
eet of the glass surface in vai 
™y determinations, A., ii, 931 
ncker > Karl Sec also Richard Bur 
XCVITT. ii. 


Drushel, W. A., and J. W. Hill 
hydrolysis of esters of halogen-sub- 
stituted acids, A., ii, 702. 

Duane, William, a photographic method 
of recording a-particles, A., ii 765 
the energy of the ravs of radium, a' 
ii, 815. * 


the disengagement of heat in a mixture 
of radium and of a phosphorescent 
salt, A., ii, 816. 

Duane, William , an ft A. labor de, the 
quantitative measurement of the 
radium emanation, A., ii, 676. 
Dubitzki, L. O., influence of gases on 
the organism. XV. Hydrogen arsen- 
ide, A., ii, 983. 

Du Scis, Henri E. J. G., and Kotaro 
j Honda, thermo-magnetic properties of 
j elements, A., ii, 483. 

! Duboux, Mated. See Paul Dutoit. 
DubreuiL Louis, true atomic weights. 
Stas’ determinations. III.. A. ii 34 
290. ' 

Ducelliez, F., electromotive forces of 
cobalt alloys, A., ii, 131. 
alloys of cobalt and silver, A., ii, 716. 
Duchemin, lieni P., production of alde- 
hyde resins by the carbonisation of 
wood in closed vessels, A. , i, 462. 
Duclaux, Jacques, theory of colloids, A. . 
ii, 108. 

freezing mixtures, A., ii, 1034. 

Dudley, Harold Ward. See Julius 
Berend Cohen. 

Duffonr, Alexis, complex derivatives of 
iridium : iridiochlorodinitro-oxalic acid 
and salts, A., i, 541. 

Duffour, Alexis. See also Maurice 

V§zes. 


Dugagt, presence of boron in Alger- 
ian wines, A., ii, 443. 

Dumanaki, A. F., influence of centri- 
fugal force on the equilibrium of 
chemical systems, A., ii, 112. 
solutions of blue molybdenum oxide, 
A., ii, 716. 

Dumitrescou, G., and (Mllc.)E. Nicolau, 
detection of small quantities of man- 
ganese in foods, A., ii, 1001. 
detection and estimation of manganese 
in wine, A., ii, 1114. 

Dumitrescou, (?., ami D. M. Popescu, 
the refraction of the insoluble fatly 
acid3 of butter fat , A., ii, 556. 

Dumont, H., and Josef Tambor, l:3-di- 
methoxycoumaranone, A., i, 579. 

Duncan, Jay, the fruit of Cornarm 
sfalonifera , A., ii, 534. 

Dunham, Edward Kellogg, and C. A. 
Jacobson, carnaubon, a glycerol-free 
phosphatide containing galactose, A., 
i, 215. 


78 



ii. 1158 


INDEX. OF AUTHORS. 


Dunn, Frederick Percy, Deuigers carbon 
mouostilphide, P., 116. 

Dunoyer, Louis , emission of electric 
charges by the alkali metals, A., ii, 
253. 

a new circumstance in the formation 
of cathode-ray3, A., ii, 475. 

Dunstan, Albert Ernest, the application 
of viscometry to the me.asure,ment of 
the rate of reaction ; preliminary note, 

P., 226. 

DunBtan, Albert Ernest, and Albert 
George Mussell, the viscosity of cer- 
tain amides, T., 1935 ; P., 201. 

DunBtan, Albert Ernest, ami Ferdinand 
Bernard Thole, the existence of race- 
mic compounds in solution, T., 1249 ; 
P„ 46. 

Dunstan, Albert Ernest. See also 
Thomas Percy Hilditch. 

Duparc, Louis, B. Sabot, and JL Wun- 
der, minerals from the pegmatites | 
of Madagascar, A., ii, 221. 
beryl from the pegmatites of Mada- 
gascar, A., ii, 312. 

Dupont, Georges, stereochemical isomer ; 
ides of AY-heximme-Bf-diol, A. , i, S.">. | 
isomerism of some AV-acetylenic gly- : 
cols, A., i, 379. 

oxidation of AY-acetylenic glycols : i 
synthesis of a-hydroxy-acids, A., i, ; 
456. ^ ; 

Dupont, Georges. See also IVladimir ; 

Luginin. 

Dupont, Justin. See Roure-Bertrand ' 
Fils. 

Dupuis, Pierre , action of phosphorus tri- i 
chloride on guaiacol, A., i, 247. 
diguftiacylphosphovic acid, A., i, 
667. 

Dutilh, H., partial racemism, A., i, 188. 

Dutoit, Paul, [physico-chemical volu- i 
metric analysis : precipitation, and 
measurement of electrical conduc- 
tivity], A., ii, 342. 

Dutoit, Paul, and Marcel Duboux, 
physico-chemical estimation of the 
ash of wine, A., ii, 552. 

Dutoit, Paul , and Pierre, Hojo'iu, 
physico-chemical volumetric analysis, i 
II. Estimation and separation of the j 
alkaline -earth metals, A., ii, 343. ; 

Duval, Henri, researches in benzidine I 
formation, A., i, 559, 588, 646. 
displacement of alkyl groups under the 
influence of aluminium chloride : 
acetyldiphenylmethanes and their 
derivatives, A., i, 684. 
constitution of some derivatives of 
diphenylinethane, A., i, 684. 
endobiaazo-derivatives of diphenyl- 
methane, A., i, 703. 


Duval, Henri, action of $n]i,h ar - 
hydrochloric acids on emir/- * 
derivatives. I., A., i, 7S1, M| ' a: 

Dyer, Brainerd. See £ hwooi 

Spear. 

Dzierzbicki, Adam, Boil baclerv* 
A., ii, 532. ,0 - 

Dziurzynski, Miecisfas. 

Buraczewski. 


E* 


Earl, John C., new space rei.rescr t-r 
of the benzene molecule, A. j jdj 
Easley, V. IV., atomic wJi.»i lt ! . r . 

cury. II., A, ii, 957. K 
Easter field, Thomas Ifitl f and r 
Bee, the resin acids of the 
Part II. Matairesiuol. T jS' 

P 7. ' ! l ''-- 

Eastman, G. IV. See Arthur 
Noyes. 

Eaves, Elizabeth C., changes in ft t t. 
of the hen's eggs during 

Eherlmrd, 0., (lie wide rfistrilmti™ ,< 
scandium in the earth. A., jj jqi, ' l 
Ebler, Erich, attempts ’to’ 
metallic radium, A., ii, uru 1 
Ebler, Erich, and K. L Kratss 
Iiydwule and a general ])«W ( : 
the. preparation of metal lining 
A., ii, 614. 


Ebler, Erick, and E. Schott, liv.lra^ 
silicofluoride and hydrazine" marl 
fluoride, A., ii, 605. 

Eck, P. N. van, the reaction ofscs^ 
oil with furfuraldehyde, A., ii, 55 j, 

Eder, Josef, ami Eduard Valenta, wave 
length measurements in the visiib 
region of the arc spectrum of \\& 
bach’s elements, fthlctiarauiiun xA 
cassiopeium, A., ii, 561. 

Edgar, Graham. See Jlatyh ( l . Van 
Name. 

Edinger, Albert [Paul], and A. Biihler. 
i?z-sulphoquiuolinecarboxylie acids. 
A., i, 64. 

Edlefgen, H. Sec Heinrich Biltz. 

Edminson, Sydney Itohai, and T/mi< 
Percy Hilditch, the effect of »a- 
tiguous unsaturated groups on optical 
activity. Part IV. Conjugated sy^ri 
containing mere than two nusnturate-l 
groups, T., 223 ; P. , 10. 

Egorova, {Mile.) V. /., action of mag- 
nesium tert. -butyl chloride on ethyl 


oxalate, A., i, 90. 

Ehrenberg, Paul, actions of zinc in \f 
experiments. Contribution to ti* 
ammonia question. II. , A., ih 



INDEX OF AUTHORS. 


ii. 1159 


OirenfeUi Kiduird, and W ilhclm Kulka, 
th,. detection of jihosplioms and hypo- 
pbM'howtB acids in organs after 
pIi«l>honis poisoning. II., A., ii, 

Ehrlich, Paul, Alfred Bertheim, and E. 
Schmitz, redaction products of arsan- 
ilic acid and its derivatives. I. 
M-Aminoplienylarsinic oxide. A., i, 

•Ifd . 

Therein, R- See Timnthie Xlobb. 
Eichler, Th. See Hartwig Franzen. 
Jinheck, ffuns. See Emil Abder- 
haldea. __ . . 

Einhcrn, A If red, new drugs, v . , A . , 1 , 
170. 

preparation of acylsalieylic [o-acyloxy- 
bpnzoicj anhydrides, A., i, 741. 
preparation of 5:5-dialkylbarbituric 
acids, A., i, 780. 

Einhorn, Alfred , and Alexander von 
Bagh, some derivatives of salicylic 
acid, A., i, 259. 

Einhorn, Alfred , Richard Feibelmann, 
and Maximilian Got tier, quinoline 
derivatives, A., i, 134. 

Einhorn, Alfred , Karl Fiedler, Carl 
Ladisch, and Emil Uhlfelder, alkyl - 
aminoalkyl p-aininobenzoates, A., i, 

: 171. 

Einhorn, Alfred , and Maximilian 
: Gottler, benzylamiuoacrylic acids 

(w-aminoniethylcinuamic acids), A., 
i, 111. 

additive products of halogen acetamide 
with atropine, A., i, 131. 
action of formaldehyde and secondary 
bases on isatin, A., i, 137. 
inhorn, Alfred , and Emil Uhlfelder, 
diethylaminoethyl and piperidino- 
ethyl ^ anrinobenzoates, A., i, 170. 
esters and alkylamino-esters of 3:4-di- 
aminohenzoic acid, A., i, 172. 
iaenbrey, Arthur B. See Richard M. 
Pearce. 

isenkolbe, F. See Oskar Kellner. 
iBenlohr, fritz. See Karl Auwers. 
isenBtein, Alfred , and Friedrich Zififer. 
apparatus for filtering at a constant 
temperature, A., ii, 153. 
iBsler, Franz. See Samuel Bondi, 
kecrantz, Thor, and Alfr. Ahlqvist, 
existence of 2:2'-dinitrobenzoin, A., 
i, 859. 

kecrantz, Thor, and E. Lundltrom, 
wax oil, A., i, 805. 

Ifer, Aladcir. See Sigt/innd Frankel. 
(gar, Franz. See Eugen Bamberger, 
lias, Herbert. See Sigmund Frankel. 
[ueeff, G.G., and W . A. Kurba- 
itoff, association of glycerol, A., ii, 


Eliseeflf. G. G. See also W. A. Knrba* 
toff. 

Ellenbeck, Hans, the pancreas reaction 
of Cammulge, A., ii, 358. 

Ellingen, K. See Paul Goerens. 

Ellinger, Alexander, production of 
putrefaction bases, A., i, 447. 

Ellinger, Alexander, and Yashiro 
Kotake, synthesis of p- hydro xy man - 
delic acid and its occurrence in the 
urine in cases of acute yellow atrophy 
of the liver. A., i, 384. 

Elliott, A, H., analysis of illuminating 
gas, A., ii, 353. 

Ellis, George William, and John Addy- 
man Gardner, the origin ami destiny 
of cholesterol in the animal organism. 
VI. The excretion of cholesterol by 
the cat, A., ii, 58. 

Ellis, Henry Russell, detection of nitro- 
gen in organic substances, A., ii, 997. 

Elsden, Alfred Vincent, note on the 
supposed permeability of glass, P., 7. 

Elster, Julius, and Hans Geitel, the 
radioactivity of potassium, A., ii, 
378. 

coloured hydrides of the alkali metals 
and their photo-electric sensitive- 
ness, A., ii, 379. 

the. nature of the coloured films formed 
on the alkali metals by electric dis- 
charges, A., ii, 1031. 

Elvert, Heinrich. See Wilhelm Wisli- 
cenus. 

Elvove, Elias, application of the Volhard 
method to the estimation of 
alkaloids, A., ii, 361. 
assay of the halogen compounds of 
the United States Pharmacopoeia 
with special reference to thymol 
iodide, A., ii, 905. 

Elze, Fritz, dihydroeuminyl alcohol, 
nerol, and terpincol in bergamot 
oil, A., i, 495. 
oil of savin, A., i, 628. 
new components of oil of jasmine 
flower, A., i, 687. 

[essential] oil of Robinia pseudacacia , 
A., i, 688. 

nerol and famesol in Java Canang oil, 
A., i, 688 

nerol and thymol in French lavender 
oil, A., i, 753. 
spearmint oil, A., i, 865. 

Embden, Gustav , and Hermann Tachau, 
occurrence of serine in human pers- 
piration, A., ii, 681. 

Embden, Gustav, and Joseph Wirth, 
the inhibition of acetoaeetic acid 
formation in the liver, A., ii, 789. 

Embley, E- H., the action of ether on 
the circulation, A,, ii, 228. 



ii. 1160 


INDEX OF AUTHORS. 


Emde, Hermann, extraction of large 
quantities of heavy liquids with small 
quantities of light solvents, A., iii 
286. 

Emde, Hermann, and Ernst Runne, 
aminoaryl alcohols. II. Formation 
of a phenylglycol from the ammonium 
base of a-amino-a-phenylisopropyl 
alcohol, A., i, 479. 

Emich, Friedrich,, micro-clicmistry with 
special reference to Behrens’ work, 

A., ii, 237. 

the boiling point of sodium chloride, 

A., ii, 846. 

Emich, Friedrich , and JvXius Donau, 
manipulation of small precipitates •. 
qualitative and quantitative micro- 
chemical analysis, A., ii, 152. 

Emmes, L. E. See Fmmis Gano 
Benedict. 

Ende, Carl L. vm. See Gilbert Newton 

Lewis. 

Ende, 1L See Georg Lockemann. 

Endell, Kurd, acid content of mom- 
water, A., ii, 1005. . 

Enfield, Ralph Roscoe, the reduction of 
chloric acid, T., 2441 ; P., 231. 
Engeland, R carnitine; synthesis ol 

'y-tiimcthylamhio- 0 -hydroxybutync 

acid, A., i, 824. 

complete inethylation of some ammo- 
acids, A., i, 843. 

the betaines present in plants and 
stachydrine, A., ii, 885. 

Engeland* R., and Friedrich Kutacher, 

synthesis of 'y-guanidinobutyneacid, 

A.,i, 825. „ . . 

a methylated aporrhegraa from animal 
tissues, A.,ii, 1090. 

Engelhardt, K. von. See Haunch 

Engelhardt, Theodor. See Ludwig 

Engels, Otto, estimation of nitrogen in 
foods with dilfcrcnt amounts of sub- 
stance, A., ii, 448. 

Engels, IV- See Lothar Wohler. 

Engler, Carl , formation of naphthenes 
in mineral oil, A., i, 2. 
naphthene formation. VI. Possible 
formation of hydrocarbons in nature, 
and the origin of the optical activity 
of petroleum, A., i, 160. 

Engler, Curl, and B. Halmai, naphthene 
formation. V. The products of heat- 
ing cylinder oil under pressure, A., i, 
160 . , , 
Engler, Curl, and O. Routala, naph- 
thene formation. II. Action of 
aluminium chloride on amylene at 
low and moderately high tempera- 
tures, A., i, 2. 


Engler, Carl, and 0. Routala, 
formation. III. Product 
by heating amylene an,] j 
under pressure, A., i, 2. ‘ ,;,lt 

naphthene formation. iy_ ^ 
tion of naphthene from 
from artificial lubricatiui; * oji 
the synthesis of the latter a ■ 
160. ’ 1 
Enklaar, C. J., the essential nil i,f u 
cinths, A., i, 122. 

Enklaar, Johannes Alto, actim, of W 
on chloral hydrates, A., i, 295 * ' 
abnormal action of the gas electro]* ' 
the determination of 'the coucenti 
tion of hydrogen ions by 
measurement, A., ii, 819/ 
Ephraim, Fritz, and Max Brand, lithimn 
phosphomolybdates, A., ii, 207 . ' 
Ephraim, Fritz, and Hermann Feidel 
arsenosomolybdates, A., ii, .301 ’ 

Ephraim, Fritz, and M. Gurewitgch 
amides of sulphuric acid. \ / 

198. 

Ephraim, Fritz, and Heinrich Hersch 
finkel, rubidium ami ctesinm phosph... 
and arseno- molybdates, A., ii, 208. 
Ephraim, Fritz, and Leonid Heymann 
double fluorides of univalent thallium. 
A., ii, 37. 

Ephraim, Frits, and Etta Majler, seleno- 
phosphates, A., ii, 206. 
some thiophoaphates, A., ii, 206. 
Ephraim, Fritz, and Samuel Model 
double chlorides and iodides of /.iw. 
A., ii, 850. 

double bromides of manganese. A., ii 
854. 

Epbraim, Fritz, and S. Weinberg 
double halogenides of ter., quadri- 
aud quinqne-valeut antimony, A., ii 
41. 

Eppinger. Hans , mdanuria, A., ii, 109- 
Epstein, Albert A., the theory of ure 
formation, A., ii, 143. 

Epstein, Felix, condensation of yi-bpli 
oxybeuzoic acid with formaldehyd- 
A.,i, 117. 

Epstein, Friedrich , and P. Krassa, coi 
ductivity of the inner cone of divide 
flames : the explosibility of giiffl 
mixtures, A., ii, 202. 

Erdmann, C. C. t the alleged occuirem 
of trimethylamine in urine, A,i 
792. 

alky lam ines as products of the Kji 
dahl digestion, A., ii, 1008. 
Erdmann, Ernst, ai-liydroxymetaulr 
furaldehyde andjts relationship 
cellulose, A., i, 762. 
gases containing helium from the " 
man salt-beds, A., ii, 3/6- 



INDEX. OF AUTHORS. 


ii. 1161 


Ernst, and Fred Bedford, 

JS, Ernst, and C. Schaefer, de- 
E Smctive distillation of cellulose, A., i, 

tvdmann, Ernst, and 11. Btoltwiberg, 
4 - a minis bv condensation, A,, ii. 


6-19. 

Trios Oi-M- See Josef Herzig. 

Erlandsen, A., pliloridzin diabetes, A., 
ii 146, 329. 

Erlenmeyer, [Friedrich Gustav Carl] 
jun., mechanism of the trans- 
formation of a-hydroxy- 07 -unsatur- 
atocl acids into the isomcric- 7 -keto- 
acids, A-, i» 1^5. 

identity of the solid distyrene, m. p. 
124°, with stilbene, A., i, 309. 

Erlenmeyer, Emil, and G. Hilgendorff, 
cinnamic acids, A., i, 320. 
transformation of synthetical and 
lietero-cinnaniic acids into storax 
acid, A., i, 383. 

Erp, Henri van, products of the bromiu- 
at'ion of o- and jwiitrojdienol, A., i, 618. 

Erthal, Br. See Josef Herzig. 

Escher, Heinrich H. See Richard 

WillBtatter, 

Escher, Robert von. See Julius Schmid - 


lin. 

Espil, R. L., velocity of reactions in a 
lid erogeneous system, A., ii, 402. 

Etard, Alexandra, and Antony Vila, 
analysis of proteins, A., i, 598. 

Eucken, Arnold, calculation of reaction 
velocities from current potential 
curves. A., ii, 279. 

Euler, Hans von, and Ivan Bolin, chemi- 
cal composition and biological func- 
tion of an oxydase, A., i, 84. 

Euler, Hans von , E. Lindberg, and K. 
Melander, invertase, A., i, 907. 

Euler, Hans ron, and Beth a.f Ugglas, 
chemical composition and formation 
of enzymes, A., i, 345, 796. 
hydrolysis and reaction velocity in mix- 
tures of alcohol and water, A., ii, 
25. 


Euwen, C. Sec Ernst Cohen. 

Evans, E. J. See Walter Makower. 

Evans, Percy A’., and Jennie lilt, benzo- 
phnsphide, A., i, 908. 

Evans, William Charles, the distillation 
of mixtures of enantiomorphously 
related substances, T.,2233 ; P. ,251, 
the tertiary acidic and alkyl deriva- 
tives of d-camphorimide, T.. 2237 ; 
P., 251. 

Evans, W. W. See Charles Lathrop 

Parsons. 

Eve, A. S., the effect of dust and smoke 
on the ionisation of air, A., ii, 479. 


Everest, A. E., optical activity of the 
asymmetric atom, A., ii, 6 . 

Eversheim, P. , measurement of normal 
lines in the helium spectrum, A., ii. 
369. 

Ewins, Arthur James, narcissine ; an 
alkaloid from the bulb of the com- 
mon daffodil (Narcissus psmdonar- 
cissus), T., 2406 ; P., 296. 
colour reactions of adrenaline and 
allied bases, A., ii, 557. 

Ewins, Arthur James, and Patrick Play- 
fair Laidlaw, the synthesis of 8 - 0 - 
aminoethylindolc and its formation 
from tryptophan ; preliminary note, 
P., 343. 

the alleged formation of adrenaline 
from tyrosine, A., i, 411. 
the fate ofp-hydroxyphenylethylaiiiine 
in the organism, A., ii, 985. 

Ewins, Arthur James. See also George 
Barger. 

Eyre, John Varyas. See Hen ry Edward 

Armstrong. 


F. 

Fabinyi, Rudolf, and Tibor 8 z 6 ki, an 
easy transformation of asarylaldehyde 
into a triphenylmethaiie derivative, 
A., i, 837. 

Fachini, S., aud G. Dorta, the fatty 
acids, A., i, 707. 

Fages Virgili, Juan, analysis of refined 
nitres, gunpowders, and explosives 
containing chlorates, A., ii, 347. 
catalytic action of silver salts [on 
chlorates in presence of aniline 
hydrochloride], A., ii, 1107. 

Fajans, Kaximir, specific stereochemical 
behaviour of catalysts, A., ii, 599, 
1052. 

Falckenstein, Kurt Vogel ron, dissocia- 
tion of hydrogen bromide and hydro- 
gen iodide at high temperatures, A., 
ii, 27, 396. 

Falco, Ferdinand, separation of man- 
ganese and chromium, A., ii, 76. 

Falco, Ferdinand. See also Max Busch, 
and Alexander Gutbier. 

Falk. Kaufman George. See Arthur 
Amos Noyes. 

Falk, Leopold, basic lead carbonates, 
A., ii, 1067. 

Faltm, Franz, constitution and deriva- 
tives of berberine, A., i, 698. 

Fanto, Richard, and Milan Josef Stritar, 
clearing of emulsions, A., ii, 600. 

Farbenfabriken vorm. Friedrich Bayer 
& Co., preparation of halogenated 
nitroantliraquinones, A., i, 49. 



ii. 1162 


INDEX OF AUTHORS. 


Farbenfabriken vorm. Friedrich Bayer 
& Co., [preparation of thioglycine 
derivatives of anthraquinone], A., i, 

49. 

preparation of xanthine and guanine 
derivatives containing substituents 
in position 8, A., i, 78. 
preparation of sails of dibromobehenic 
acid, A., i, 215. 

preparation of diauthraquinonyl- 
phenylenediamiiie, A., i, 281. 
preparation of B-methyltetramethyl- 
enediamine, A., i, 303. 
preparation of halogen and amino- 
derivatives of aromatic others. A., i, 
312. 

preparation of aminoaeylcatechols, A., 
i, 313. 

[preparation of aldehyde derivative of 
hydroxy-aromatic acids], A., i, 321. 
preparation of sulphur derivatives of 
anthraquinone, A., i, 325. 
preparation of sulphur and nitrogen 
derivatives of anthraquinone, A., i, 
338. 

[preparation of amino-derivativea of | 
aromatic ethers], A., i, 373. 
preparation of isobutyl ^-aminobenzo- ; 
ate, A., i, 381. 

preparation of salts of /n-aminobenz- ^ 
aldehyde in the presence of anbvdro- ; 
o-aminobenzaldehyde, A.; i, 390. 
preparation of nitrogen derivatives of | 
authraquinones, A., i, 396. < j 

[preparation of anthraquinone deriva- | 
tives], A., i, 396. 1 

preparation of halogen anthraquinone- | 
sulphouic acids, A., i, 396. ; 

[preparation of aldehyde condensation | 
products], A., i, 428. \ 

preparation of substituted halogen ; 

iminodialkylpyrimidines, A., i, 144. 
preparation of anthrapyrimidines and 
of anthrapyrimidoues. A., i, 415. 
preparation of /3-methyladipic acid, 
A., i, 650. 

preparation of methylene ketones, A., 
i, 652. 

[preparation of diuitronaphthyl- 
pyridinium derivatives], A., i, 696. 
preparation of keto alcohols, A. , i, 706. 
preparation ofderivativesot 00-dialkyl- 
propionic acids, A., i, 707. 
preparation of aromatic alkyl ethers, 
A., i, 726. 

[preparation of aininoanthraqmnone 
thio-ethers], A., i, 750. 

[[•reparation of benzoylaiuinoanthra- 
quinones], A., i, 751. 
preparation of phenoxozone, A., i, 764. 
preparation of formyl derivatives of 
morphine alkaloids, A., i, 76;>. 


Farbenfabriken vorm. Fnedn^ * 

& Co., preparation of ;i dih v *J yer 

carbazoledisul phonic arid ‘ < fJ *-' 
774. 1 >, 

preparation of pyrimidine dfriv.v' -■ 
containing mercury, A., i ( gviq Vc> 
preparation of a double salt of ; 
liyposulphite with sodium sum!;”' 
A., ii, 411. 

Farbwerke vorm. Meister, Lucius * 
Br lining, preparation of pi. * 

aminophenyl-2:4^imetliyl3.}ivd,' 

oxymethyl- 5-pyrazoloiie/, \ 

preparation of derivatives of iiImu-' 
arsenious oxide and of aronmk;*' 
ene, A., i, 84. " fcliZ ’ 

preparation of liydroxyarylaiTiet.iov- 
oxides, A., i, 148. ' ■” 

preparation of carbamide and of \],l 
carbamide derivatives of p.; lUl j,) 0 ! 
phenylarsinic acids, A., i, 14 ?. 
preparation ofl-naphthylauiine-4:7-di. 
sulphonic acid and of -2:4;7-tri. 
sulphonic acid from 1 :8-di? ( i:ro! 
naphthalene, A,, i, 240. 
preparation of o- and peri-tlriophr-noj- 
carboxylic acids, A., i, 262. 
preparation of dianthraqninone oxide 
A., i, 271. 

preparation of carbuxyarylsulphoxklo- 
acetic acids, A., i, 320, 
preparation of 0-nnphthmdoxvl, A. i 
337. 

preparation of 1-p-dialkylani imiplteny!- 
2 - alk y 1 - 3 -hydroxymethyl- 5-pyrazol- 
ones, A., i, 340. 

preparation of optically inactive y-di- 
hydroxyplienylalkylaiiiines, A., i, 
372. 

preparation of arylsulphoxidoacetic 
acids, A., i, 379. 

[preparation of halogen 4i tliioindigo- 
tins "J, A., i, 410. 
preparation of arsenoaryl-glvcollic and 
-thioglyeollic acids. [Arecnwvl- 
oxy- or -tliio-acetic acids], A., i ; 
452. 

preparation of homologiu* of /*• amino- 
phenylarsinie acid, A., i, 531 
[preparation of 5-uitro-«(-auisidiue;, 
A., i, 664. 

preparation of optically active oui- 
hydroxyphenylalkylamines, A., i, 

664. ' . . 

[preparation of halogen derivatives ol 

6 - amino-3-keto-(l}-thionapmh(U 

aud nitroisatins], A., i, 693 . _ 

preparation of a c e ty lclilmoa nu no- 
authraqui nones, A., i, 7w. 
preparation of 5 -anthraquiiuuijl^ 
imide from j 3 -amiuoaiitliraHiun<W 
A., i, 750. 



INDEX OK AUTHORS. 


ii. 1163 


rke vorm. Meister, Lucius, & Fellenberg, Theodore mu Komarowsky’s 
par we nitration of diazoniuin colour reaction, A., ii, 805. 

ipouuds, A., i, 791. estimation of salicylic acid in jams, 

.^ration of amino-derivatives of etc.., A., ii, 906. 

Imx varylarsinic acids and their Fellmann, Martin. See Augustin 
‘-'{notion products, A., i, 803. Bistrzycki. 

c ' j modification of the Grandval Fellner, Brum. See Fmnz Miiller. 
^ arC 'U]d Lajoux process for the estima- Fenby, Alaric, Vincent Colpoys, ap- 
tion of nitrates in waters charged paratus for demonstrating the volu- 

vith chlorides, A., ii, 71. metric compositions of gases, T., 1200 ; 

■ Jut-nce of nitrites on the estimation P., 134. 

"of nitrates by Cramlval and Lajouxs Fendler, Georg, the estimation of 
process, A., ii, 72. caoutchouc as tetrabromide, A., ii, 

nllueiice of chlorides on the estimation 552. 

,f nitrates, A., ii, 72. Fenner, Clarence N., crystallisation of 

v kas Milan. See Olio Diels. a basaltic magma from the standpoint 

Frmer Robert Civsbie, a graphic method of physical chemistry, A., ii, 313. 
f„r the correction of gas volumes, A., Fenton, Henry John Horsf.man, w-hydr- 
l'j oxy-s-methylfurfuraldehyde, A., i, 

Farrar, JSt beard K., assay of perborates, 869. 

^ j’i 5 452. reaction of titanium, A., ii, 244. 

Farrington, Oliver C\, a new Pennsyl- Ferguson, George E. See Irving W. 

vania meteorite, A., ii, 420. Fay. 

Faure. O. Sec Enrico Pantanelli. Fernandez, Enrique, the pancreas of the 

Faust 0. y ami Gustav Tammann, tor- elephant, A., ii, 427. 

sional elasticity and its connexion Fernandez, Obdufio, Spanish oil of tur- 
wiili viscosity, A., ii, 1S9. pentinc, A., i, 399. 

method for determining the lower and a reaction of nopie acid, A., ii, 1119. 
upper limits of elasticity. The Fernbach, Auguste, and A. Lanzenberg, 
hardening of metals, A., ii, 1039. action of nitrates in alcoholic fenneuta- 

Fawssett, T, molecular compounds of tion, A., ii, 1097. 

alcohol and water, A., i, 533. Ferrario, Enos, mixed anhydrides, A., i, 

Fay. Irving IV., Albert F. Seeker, ' 707. 

Frederick H. Lane, and George K Ferrario, Enos, and M. Neumann, 3:6- 
Ferguson, initial temperatures at dimethyinuoran, A., i, 59. 

, which oxidea of metal give up oxygen Ferrario, Enos, and II. Vinay, action 
to reducing gases, A., ii, 711. of haloid derivatives of sulphur on 

Feibelmann, Richard. See Alfred organo-magnesium compounds, A., 

Einhorn. i. 604. 

Feidel, Hermann. See Fritz Ephraim. Fersen, G. G. von, action of magnesium 
Feilitzen, Hjahrnr row, mauurial ex- on a mixture of allyl bromide and 

periments on peat soil with “ Palmaer : pnlegone (synthesis ot 1 methyl-3- 

phosphate,” a new manure prepared allyl -4-i.sopropylidenecyclohexan-3-ol), 

by an electrolytic process, A., ii, 538. A., i, 863. 

Feilitzen, Hjahiiarvon,iMi\IvarLugner, Fester, Guslar. Sec Otto Dimroth. 
amount of nitrogen in rain-water col- Fichtenholz, (Mile.) A., glucoside ot 

lected at Flahult, Sweden, A., ii, Pyrola rotund i folia, A., ii, 889. 

444. Fichtenholz, (Mile.) A. Hoc also Lnulc. 

Feist, Franz , stereochemistry of the Bourquelot. 

glutaronic acid group, A., i, 7. Fichter, [Carl] Frit:; [Rudolf], anu 

Feist, Franz, and G. Pomme, stereo- Walter Bernoulli, electrolytic reduc- 
isomeric a-methylghitaconio. acids, tion of 2-nitrotolueiie-4 -sulphonyl 
A., i, 9. chloride, A., i, 20. 

£-plienylglutaconic acid, A., i, 39. Fichter, Fritz, and Erwin Gisiger, $- 
Feist, Franz, and R. Reuter, cvy-di- methyl pen tenoic acids, A., i, 88. 

methylglutacome acids, A., i, 9. Fichter, Fritz, and Ham Kappeler, elec- 

Feist, Karl , decomposition of amygdalin, j truly tic oxidation of ammonium carbo- 
A., i, 123. nate, A., ii, 98. _ 

resolution of racemic cyanohydrins by Fichter, Fritz , Albert Kiefer, and niter 

einulsin, A., i, 402. Bernoulli, remarkable transformation 

Felix, A., and Paul Friedlander, indi- of 0-dialkylated acrylic acid* '^ u ‘ n 
goid dyes. VI., A., i, 278. boiled with sulphuric acid A., l, 8>. 



ii. 1164 


INDEX OF AUTHORS. 


Fichter, Fritz, and Theodor Kuhnel, 8- 
ammo-l-naphthol. II., A., i, 107. 

Fichter, Fritz, and Hans P. Labhardt, 
decomposition of cTotouic acid by 
heating with ammonia, A., i, 89. 

Fichter, Fritz, and Hans Obladen, a - 
ethylpentenoic acids and xeronic 
anhydride, A., i, 87. 

Fichter, Fritz, and Hans Probst, con- 
ductivity measurements with dibasic 
unsaturated structure-isomeric acids, 
A., i, 217. 

Fichter, Fritz, and Walter Tamm, elec- 
trolytic reduction of aromatic sul- 
phonyl chlorides, A., i, 885. 

Fichter, Fritz, and Otto Walter, 2:5- 
diphenylpheuol, A., i, 29. 

Fiebig, Paul, the long-waved portion of 
the spectrum of titanium, A., ii, 170. 

Fiedler, Albert. See Emil Fischer, 

Fiedler, Karl. See Alfred Einhorn. 

Field, Samuel, conditions which deter- 
mine the composition of electro- 
deposited alloys. Part I. Copper- 
zinc alloys, A., ii, 38. 
conditions which determine the com- 
position of electro -deposited alloys. 
II. Silver- copper, A., ii, 851. 

Fielding, William , formation of silicon 
sulphide in the desulphurisation of 
iron, A., ii, 32. 

Fienga, G., investigations on smooth 
muscle (dog’s oesophagus). II. Action 
of cations, A., ii, 630. 

Filippi, Eduardo, conjugation of sul- 
phonyl derivatives, A., ii, 786. 

Filippo, Hendrik, some derivatives of 
mesoxalic acid, A., i, 298. 

Findlay, Alexander, an d Henry Jermain 
Maude Creighton, the influence of 
colloids and fine suspensions on the 
solubility of gases in water. Parti. 
Solubility of carbon dioxide and 
nitrous oxide, T., 536 ; P., 44. 

Findlay, Leonard, haemolysis in the 
liver, A., ii, 788. 

Finger, Heennann, alkylation of ethyl 
cyanoanilidc-o-carboxykte, A., i, 383. 

Finger, Hermann, and W. Zeh, new 
synthesis of bcnzoylenecaibamide, 
A.,i, 382. 

two isomeric benzylglyoxalidones, A., 
i, 591. 

Finke, Wilhelm, magnetic measurements 
of platinum metals and of monoclinic 
crystals, in particular of iron, cobalt, 
and niolcel salts, A., ii, 179. 

Finkel stein, Hems, preparation of organic 
iodides from the corresponding brom- 
ides and chlorides, A., i, 453. 
s-dichlorotetraplienyle thane. A., i, 
469. 


Finlay boh, Alexander Monerisff r 
mite and apatite from p , 

Cumberland], A., ii, 3Q3. " 

Finnemore, Horace, chemical esar • 
tion of the rhizome of Ci/i yy l1 *' 
racemose t, A., ii, 801. 
chemical examination of the bark 
species of Prunus, A., ii pinn 0 :1 

Fiori, Quinto, characteristic ’wn-tL 

atoxyl, A., ii, 1012. ,S(J ^ 

Firket, Pierre, tonometry of tl,<> , 

the blood, A,, ii, 612. 

Fischer, Arthur, and U. Delmarc 
electrolytic oxidation of suli.huc i ’ 
acid in aqueous soltttiou, A., ii, 
Fischer, Emil, some derivatives of phbl 
glucinoi and a new syntliU 
benzoresorcinol [2:4 diliyilroxv 
benzophenoue], A. , i, 248. J * 

conversion of guanine into xanUiinebv 
meaus of hydrochloric arid, A. , i 335 
Fischer, Emil, and Reginald Bo’ehntr 
formation of proline by the hydrolysis 
of gelatin with barium hydroxide A 
i, 345. 

Fischer, Emil, and Albert Fiedler 
synthesis of polypeptide?. XXXIL 
(I.) Derivatives of aspartic acid A i’ 

656. 


Fischer, Emil, Hans Fischer, and b. 
Helferich, derivatives of lactose and 
of maltose and two new clucosides 
A.,i, 716. 

Fischer, Emil, aud Karl Freudenherg, 
methylcar bon ato-derivatives of phenol, 
carboxylic acids and their use for 
synthetic operations. IV., A., i, 265. 

Fischer, Emil, aud Andreas Luniak, 
synthesis of polypeptides. XX.XII, 
Derivatives of J-proline and of phenyl- 
alanine, A., i, 136. 

Fischer, Emil, and Karl Easke, com- 
pound of acetylbromoglucose and 
pyridine, A., i, 503. 

Fischer, Emil, and Ham Ressner, 
synthesis of polypeptides. XXXII. 
(II.) Dipeptides of serine, A., i, 657. 

FiBCher, Emil, Hehnuth Scheibler. and 
Reinhart Groh, the Walden inversion, 
j V. Optically active A-amino-fl-plwiiyl- 
propionic acid, A., i, 622. 

Fischer, Emil, and Hans Schrader, 
compounds of quinones with esters 01 
amino-acids, A., i, 270. 

Fischer, Emil, and Gtza Zemplen, new 
synthesis of aminohydroxy-acii^ 
aud of piperidone derivatives, A., 1, 
10 °. , 
behaviour of ccllose towards certain 
enzymes, A., i, 302. . 

e-amino-a-guamdinohexoic acid. A - ’■ 

305 . 



INDEX OF AUTHORS. 


ii. 1165 


Viscber Emily- and G£m Zempldn, 
additions to the papers on e-araino- 
a .i/uamdii>ohexoic acid and new 
synthesis of aminohydroxy-acids and 
of piperidone derivatives, A., i, 
612 . 

derivatives of cellobiose, A., i, 718. 

Fischer, Franz, process of rapidly form- 
; n „ lead-accumulator plates by means i 
if’jdmsphoric acid and phosphates, A., I 

' ii. 5/ b. 

Fischer, Franz, and Otto Hahnel, pre- J 
para tf on of pure argon and nitrogen, j 
A., ii, 608. 

Fischer, Franz , and Fritz Schroter, new 
compounds of nitrogen with metals 
and their stability in the light of 
the periodic system, A., ii, 605. 
new experiments on the combining 
capacity of argon, A., ii, 608. 
modifications of metals resulting from 
electrical disintegration in liquid 
argon, A., ii, 609. 

Fischer, Franz, and Karl Thiele, the 
loud coulombmeter, A., ii, 681. 

Fischer, Franz, Karl Thiele, and 
Edward B. Maxted, the lead coulomb- 
metcr. II., A., ii, 682. 

Fischer, Georg, hremolysis: is there a 
cocaine haemolysis ? A. , ii, 97 0. 

Fischer, Hans, rf-leucyl-7-tryptophan, 
A., i, 22. 

behaviour of d-leucyl-Z-tryptophan to- 
wards autolytic ferments, A., i, 599. 

Fischer, Hans. See also Emil Fischer, 
and Otto Neubauer. 

Fischer, Hermann JValdemar, freezing i 
mixtures of isomeric xylenes, nitro- I 
toluenes, and toluidines, A., i, 309. j 
positive ferric hydroxide, A., ii, 299. 
negative ferric hydroxide. I. The 
preparation and properties of nega- 
tive ferric hydroxide, A., ii, 856. 
negative ferric hydroxide. II. Ferric 
hydroxide and scrum, A., ii, 856. 

Fischer, Hermann JValdemar, and E. 
Brieger, ultra-microscopic observations 
of the hydrolysis of mercuric chloride, 
A., ii, 957. 

Fischer, Hermann JValdemar, and Eric 
KuznitzBky, negative ferric hydroxide. 
111. Arsenic and iron, A., ii, 882. 

Fischer, Karl, and O. Gruenert, detec- 
tion of benzoic acid in meats and fats, 
A., ii, 1121. 

Fischer, Max. See J Vi! helm Wislicenus. 

Fischer, [Philipp] Olio , and L. CaBtner, 
ditolvlethane and ditolykthylene from . 
paraldehyde and toluene, A., i, 662. | 

Fischer, Olio , and Hans Gross, the i 
ditolylrnclhane from formaldehyde 

and toluene, A., i, 661 . 


Fischer, Otto, and Edg. Schmidt, tetra- 
methylnhrysaniline, A., i, 702. 

Fischer, Thcophile, and J. Hoppe, the 
behaviour of organic arsenic prepara- 
tions in the human body, A., ii, 432. 

Fischer, Waldcmar M., estimation of 
manganese by Volhard and Wolff’s 
method, A., ii, 76. 

Fisher, Martin H. , ct-dema as a colloido- 
ch end cal problem, and observations 
on the nature of water-fixation in the 
organism, A., ii, 329. 

Fiske, Augustus Henry. See Charles 
Loring Jackson. 

Fitzgerald, Malel Punfoy, the alveolar 
carbon dioxide pressure in disease, A,, 
ii, 316. 

Fjeldstad, C. A., the effect of thyro- 
idectomy on the development of active 
immunity in rabbits, A., ii, 526. 
j Flack, M drtin. See Leonard Erskine Hill, 
j Flade, R. See A rthur Hantzach. 
i Flaschner, Otto, and Irvine Giles Rankin, 

; melting point and saturation curves of 
j binary systems ; substituted benzoic 
acids and water, A., i, 255. 

Flatow, Leopold, the katabolism of 
amino- acids in the organism, A., ii, 321. 

! Flawitsky, Flavian M., application of 
i the laws of eutectics to fused silicates, 
i A., ii, 510. 

Flebbe, li. See Oskar Kellner. 

Fleck, Alexander. See Thomas Stewart 

Patterson. 

Fleischer, Karl. See Martin Freund. 

Fleischmann, Friedrich Noel Ashcroft , 
gyrolite from Co. Antrim, A., ii, 310. 

Fleischmann, Martin. See Max Busch. . 

Fleischmann, Wilhelm, and G. Wiegner, 
lactose and its behaviour in aqueous 
solutions, A., i, 362. 

Fletcher, Arnold L., the radioactivity of 
j the rocks of the Transalpine tunnel, 
A., ii, 677. 

Fieury, i\, detection of inositol as a 
means of identifying wine vinegar, 
A., ii, 1006. 

Fieury, P. See also G. Meillere. 

Flimm, Wilhelm. See. Emanuel Merck, 
j Flint, H. A. See Charles Loring JackBon, 

! Flint, William R., complexity of tellur- 
ium, A., ii, 845. 

Florence, Albert, clinical reagent for 
urobilin, urobilinogen, and blood, 
A., ii, 911. 

estimation of lnemapheic pigments, 
A., ii, 911. 

Flurscheim, Bernhard, the relation be- 
tween the strengths of acids and 
bases, and the quantitative distribu- 
tion of affinity in the molecule. Part 
II.. T., 84. 



iL 1166 


INDEX OF AUTHORS. 


Flurscheim, Bernhard, and Theodor i 
Simon, tetranitroaniline, P., 81; dis- 
cussion, P., 81. 

Fluteaux, G. Sec A. Goria. 

Foa, Ida, new selenium compound, A., 
i, 187. 

Foa, Ida. See also Arnaldo Piutti. 

Fock, Andreas [Ludwig], isomerism ami ! 
polymorpliism, A., ii, 23. 
distinction between and knowledge of 
the different kinds of isomerism, A., 
ii, 493. 

Foerster, Fritz, and J. Blich, the be- 
haviour of nitrous gases towards water 
and aqueous alkalis, A., ii, 1059. 

Foerster, Fritz, and Viktor Herold, 
reactions in the iron-nickel peroxide 
accumulator. III. Behaviour of the 
iron electrode. A., ii, 770. 

Foerster, Fritz, and E. Schwabe, electro- J 
lytic refining of bismuth, A., ii, 619. i 

Foerster, Fritz, and J. Yamasaki, electro- j 
tysis of alkali bromides and retardation 
of the anodic separation of the halogcus, : 
A., ii, 576. 

Forster, Paul. See Gustav Frerichs. 

Forster, Rudolf. See Wilhelm Voltz. 

Foizik, A. See Willy Marckwald. 

Folin, Otto, preparation of evstioe, A., i, 
606. 

Folin, Otto, and A. H. Wentworth, a 
new method for estimating fat and 
fatty acids in fiuces, A., ii, 757. 

Fomin, W. See Leo Tschugaeff. 

Fontein, F., equilibria in ternary and 
quaternary systems in which two 
liquid layers occur. A., ii, 596. 

Fonzea-Diacon, Henri, use of urotropin j 
for “desulphurising ” wines and musts, 
A., ii, 662. 

Foote, Harry Ward, formation of double 
salts, A., ii, 505. 

Forbes, Alcxa ndcr. See La irrence Joseph 

Henderson. 

Forcrand fde Coiselet],[/fy>/wJi//e] Robert 
(/'•, alkali hydrogen carbonates, A., 
ii, 121. 

hydrates of rubidium and csesium 1 
hydroxides, A., ii, 121. 
heat of formation of c:esium peroxide, 
A., ii, 581. 

Ford, William Ebciwzvr, effect of the j 
presence of alkalis in beryl on its 1 
optical characters, A., ii, 873. 

Ford, William Ehrnrzer, and W. M. 
Bradley, chemical and optical study 
of a labradorite, A., ii, 874. 

Foresti, G. See M. Raffo. 

Forli-Forti, G. Sec Guido Bargellini. 

Formanek, J« rosier, and Franz Pec, 
aluminium dishes and otlicr appliances j 
in quantitative analysis, A., ii, 67. 


Forrest, Laurence R, gee i f 


txtrrti,. 


GUI. 

Foresner, Gumiar, the 

of the food ingested on the 
of acetone substances, A jj r 
the influence of muscular 
excretion of acetone substance 01 ' 
diets poor in carbolivdi-an. • V' n ‘ l 
1092. ii. 

Forster, Aquila. See John A ■ ■> 
Smythe. ‘ 

Forster, Martin Onshw, aiJ< j 
Hilda Mary Judd, the „ 
Part XII. Derivatives ol iM 1 
beuzahlebyde, T,, 254 ; p llil/ 
Forster, Martin Unshic, a^f , 
Mnller, the triaio.«n, 1M , ‘’j," 

XI. Substituted triazomalimic 5 
phcnyltnazoacctic acids r ?.>« 
P., 4. 1 ‘ ,J > 

the triazo-group. Tart XIII. Tlil „ 
mcthylcarbimide (triazoiiH-tbvl i 
cyanatc), T., 1056 ; T., lj-> v 
Forster, Martin Onslow, and 
Herbert ■Sowkw, the 
Part XIV. Azoumdcs of the 
acetic series, T., 1360 ; p 
the triazo-group, Part XV. Tp w 
ethylene (viuylazoimide) andV.- 
triazoethyl halides, T., 2570 • p 
322 ; discussion, 323 . ' : 

Forster, Martin Onslow, and 
Zimmerli, studies in i), e ij„np)ia,v 
Series. Tart XXVIII. Stcrc-oisomciic 
hydrazones and seiuicarbazones ,,f 
camphorquinone, T., 2156; I’, 245 - 
discussion, P., 246. 

Fosse, Robert, transformation of aromatic 
alcohols into phospliinnus acid- by 
hypophosphorous acid, A., i, 292. 
action of hyjMtpliosphorous acid on 
tfijdieiiylcarbinol and on MiriJ-rb 
hydrol. II,, A., i, 451. 
action of hypophosphovous add on 
dinaphthapyranol ; flinajditl.ajiyryh 
phoapliiuons acid, A., i. 531, 
Foster, Bernard, and Henry AVe,> Ikp 
dale Neville, solubility of calcium 
phosphate in saturated solutions 
carbon dioxide containing ammonia. 
l\, 236. 

Foster, AW/ is B., inlluenre of dietan 
conditions on physiological resistance, 
A., ii, 640. 

Foster, William, composition of sutw 
Greek vases, A., ii, 1069. 

Fouard, Engine, fixation of bases nv 
soluble starch, 'A., i. 225. 

Fouchet, A. See G as'orc Perrier, 
Fouquet, G., the. contraction orcumia' 
when sucrose is dissolved in water. 
A., i, 96. 



INDEX OF AUTHORS. 


ii. 1167 


v u qoet, G., spontaneous crystallisation 
° of sugar, A., u, 193. 

■ontrol of the quantity of sulphurous 
^ L aci*l utilised in sulphitation pro- 
cesses, A., ii* 344. 

4mpk relationships between the 
5 density and the index of refraction 
of a solution and its volume con- 
centration, A., ii, 393. 

Fourueau, Enml, amino-alcohols: de- 
rivatives of glycerol and phenyl 
ethers, A., i, *146. 

t|.c’ alkaloid of Pseud 'ocinchom 
oh icirm : hydrolysis by alkalis, 
A., i, 501. 

derivatives of amino-alcohols, A., i, 
822. 

Fourueau, Ernest . See also Les Etab- 
lissements Poulenc Freres. 

Fournier, IP, catalytic hydrogenation 
of iinsaturated organic compounds, 



homolognes ou organo-magnesium 
compounds, A., i, 652. 

Fournier, L. See Adolphe Besson. 

Fowler. C. C., and Philip Bouvier 
Hawk, the metabolic influence of 
copious water drinking with meals, 
A., ii, 625. 

Fox, Charles James John , coefficients of 
absorption of nitrogen and oxygen in 
distilled water and sea- water, and of 
atmospheric carbon dioxide in sea- 
water, A. , ii, 29. 

Fox, John Jacob, the salts of 8-hydroxy- 
quinoline, T., 1119 ; P., 134. 
p-hydroxyazo-derivatives of quinoline. 
Parti., T., 1387; P., 177. 

Fox, John Jacob , and Arthur Josinh 
Hofmeisler Gauge, the solubility of 
potassium sulphate in concentrated 
aqueous solutions of non-electrolytes. 
T., 377 ; P., 27. 

Frantz. See Werner. 

Frabot, 0., estimation of nitric nitrogen 
as ammonia, A., ii, 652. 

Frankel, Sigmund, and Ludwig Dimitz. 
lipoids. XIII. Composition of the. 
spinal cord, A., ii, 1086. 

Frank el, Sigmund, and Alad.ar Elfer, 
a method for drying serum, A., ii, 
1081. 

Frankel, Sigmund, and Herbert Elias, 
lipoids. XIV. Leucopnliin, A., i, 900. 

Frankel, Sigmund, and Kurt Linnert, 
lipoids. IX. Sahidin from human 
brain, A., i, 295. 

lipoids. X. The detection of galactose 
in lipoids, A., i, 600. 
lipoids. XI. Comparati ve chemistry 
°f the brain, A., ii, 729. 


Frankel, Sigmund, and Theodor It . 
Offer, lipoids. XII. The phosphatides 
of horse pancreas, A., i, 600. 

Frailong, Robert, automatic filling burette, 
A., ii, 66. 

colorimetric met hod of estimatingsmall 
quantities of sugar by means of the 
a-naphthol test, A., ii, 757. 

Francesconi, Luigi, and Guido Cus- 
mano, action of free hydroxy Iamine 
on couinarin, A., i, 38. 

Franchimont, Antoine Paul Nicolas, 
sodium alkyl carbonates, A., i, 4. 
monalkyl nitroamines, A., i, 616. 
tiiiijtroidienyfalkylnitroaniincs. A., i. 
617. 

Franchimont, Antoine Paul Nicolas, and 
E. Kramer, derivatives of piperazine, 
A.,i, 139. 

Francis, Arthur (Jordon. See (Sir) 
Edu-ard Thorpe. 

Francis, C. K. , and Perry F. Trowbridge, 
phosphorus in beef, A., ii, 731, 792. 

Franck, J., the ionic mobility in argon 
and the influence of .small quantities 
of oxygen on this magnitude, A., ii, 
479. 

occurrence of free electrons in chemi- 
cally inert gases at atmospheric 
pressure, A., ii, 817. 

Franck, IFulthcr. Sec Cad Dietrich 

Harries. 

Frank, E. See K. Moeckel. 

Frank, Franz, and Alfred Schittenhelm, 

the fate of nucleic acid contained in 
the. food of normal men, A., ii, 52. 

Frank, Fritz, and Karl Birkner, estima- 
tion of cinnabar and sulphur auratum 
in rubber wares, A., ii, 244. 

Frank, George Herbert , the sulphide 
dye-stuffs. Part I., T., 2044 ; 1\, 
218. 

Frank, Max, crystallographic properties 
of some compounds of etliylenedi- 
amine, A., i, 302. 

Frank, Oskar. See Emil Abderhalden. 

Frank, Philipp, the relative principle 
and the representation of physical 
phenomena in space of four dimen- 
sions, A., ii, 480. 

Franke, Adolf, and Oswald Hankam. 
action of ethyl sodiomalonate on a«-di- 
bromodccaue, A., i, 460. 

Frankforter, George. Bell, V. II. Eoeh- 
rich, and E. V. Manuel, reaction 
between ammonium chloride and 
potassium dichromate when heated, 
A., ii, 292. 

Fraukl, Theodor , the antagonism between 
adrenaline and the chlorides of the 
alkaline earths and of potassium, A., 
ii, 59. 



ii. 1168 


INDEX OF AUTHORS. 


Frankland, Edward Percy, a synthesis 
of tetrahydrouric acid, T., 1316 ; 

Pm 171. . . . . 

afl-dibenzylaminopropionic acid ana 
1 :7-dibenzyltetrahydrouric acid, T., 
1686; P., 202. 

Frankland, Percy Faraday, and Douglas 
Frank TwIsb, the influence of various 
substituents on the optical activity of 
taitramide. Part III. Halogen-sub- 
stituted anilides, T., 151 ; P., 5. 

Frantz, Friedrich. See Gustav Heller. 
Franz, Shepherd Ivory, and William C. 
Ruediger. changes in the skin following 
the application of local anaesthetics. 

I. Ethyl chloride, A., ii, 1088. 

Franzen, ffartwig, and Th. Eichler, 
benzylidenehydrazines, A., i, 700. 
Franzen, Hartwig, and G. Grove, bio- 
chemistry of micro-organisms. II. 
The fermentation of formic acid with 
Bacillus prodigiosw, A., ii, 333. 
biochemistry of micro-organisms. III. 
The fermentation of formic acid by 
Bacillus plymmi/hiensis, A., ii, 799. 
Fraser, Mary T., and John Addyman 
Gardner, origin and destiny of chol- 
esterol in the animal organism. VII. 
The quantity of cholesterol and chol- 
esterol esters in the blood of rabbits fed 
on diets containing varying amounts 
of cholesterol, A., ii, 970. 

Fraser, (Sir) Thomas 11, and Alister 
Thomas MacKenzie, Strophanthus 
sarmcntosus-, its pharmacological action 
and its use as an arrow poison, A., i, 
639. „ , 

Freedericksz, V. See Charles Eugene 
Guye. 

Frehn, A, , the partition of nitrogen in 
human milk, A., ii, 429. 

Frei, Walter, diminution of conductivity 
by colloids and observations relating 
to the conductivity of serum, A., ii, 

177. , . 

refractive index of colloids, A., it, 36»>. 
Frenkel, Bronislaw , the behaviour of 
morphine in the frog, A., ii, 1095. 
Frerichs, Gustav, berberine. 1. llerber- 
rubine, A., i, 500. 

Frerichs, Gustav, and Paul Forster, 
action of hydrazines on thiocyanoacetic 
acid and its ethyl ester, A., i, 190. 
Frerichs, Heinrich, estimation of mor- 
phine in opium ; extract of opium and 
tincture of opium, A., ii, 82. 
Freudenberg, Karl. See Emil Fischer. 
Freudenberg, Wilhelm, anophorite, a 
new hornblende from the lvatzen- 
huckel, A., ii, 721. 

Freund, Martin , formation of pyrene 
from thebaine, A., i, 631. 


Freund, Martin, and Karl Fleiachp 
synthesis of the higher mdaudion!!’ 
A., i, 490. nrS ' 

Freund, Martin, and Frit H a y er ac , ; 
ofGrignard'saolutioiisoii)J. c i llc i ) „ 0 ' i ™ 
and ,8- quinine- eth iodides, A., i 130 
Freund, Robert. See Josrf “ 


xiTjuMu., v. — """v ■‘ivuoea 

Freundler, Paul [Theodore], 1 -hydroxy. 

indazyl derivatives, A., i, 13 ^ 
chloroanthranilic esters and their eou 

deusation with nitrosohenzene \ 

i, 445. * 

Freundlich, Herbert., importance of 
adsorption for the precipitation of 
1 suspension colloids, A, ii. 692 . 

! diminution of velocity of crystallisa- 
| tion by addition of foreign 
stances, A., ii, 1045. 

; Freundlich, Herbert , _ and W. Novikow 
electrolytic formation of films of h rj J 
on the surface of liquids, A ii 
! 577. 

Frey, Walther, and Alfred Gigoa, the 
quantitative estimation of amino-acids 
' in urine by means of formaldehyde 
titration, A., ii, 164. 

; Freylon, [Mile.) Germaine, compounds 
with a branched chain, A., i, 29C, 'i ! A 
Frey tag, Curt. See Karl Loftier. 
Frezoula, Jules. See Mam I Godchot. 
Friedel, Georges, and F. Grandjean, 
Lehmann’s anisotropic liquids, A., 
ii, 809. 

liquids with conical focal lines, A., ii. 
1018 . 

Friederich, ll'. See Joh. D'Ans 
Friedl, Franz, 2-naphthol-3-carlioxyii- 
acid and its condensation with bpiw- 
aldehyde, A., i, 741, 

Friedlander, Paul, p-methoxysaliryl- 
aldehyde, A., i, 176. 

Friedlander, Paul, and Enc. Schwenk. 
decomposition of imligotin ami of 
indirubiu by alkalis. A., i, 592. 
Friedlander, Paul. Sec also ^.Bezdzik, 
and A. Felix. 

Friedmann, B. See Paul Pfeiffer. 
Friedmann, Ernst, _ the degradation of 
carboxylic acids in the animal buoy 
XI. The behaviour of benzoykctic 
acid in the animal body, A., if 
795. 

Friedmann, Ernst , and S. GutmaM, tie 
A T -metliyl derivatives of I'lienyliliiim 
anil tyrosine. A., i, 741. 
Friedmann, Ernst, ami C. Haaie, « 
degradation of carboxylic node ™* 
animal body. IX. ‘j.' 

of ^.chlorojilH-nylalannie, JHibVm 

phenylpymvie acid . ““'li./ anina' 
jilienyl-Iactic acid in tie "" 

| body, A., ii, 794. 



INDEX OF AUTHORS. 


ii. 116!) 


Friedmann, Hr, id, and C. Manse the 
(Wradatinn of carboxylic acids m 
tli? animal body. X. The behaviour ^ 
0 f ^-tiibydi-oxy-acidB in the animal" 
body, A., ii, 795. . 

the delation of carboxylic acids in 
the "animal body. XII. A new 
method of formation of ^-hydroxy- 
butyric acid in the animal body, 

A., ii, 877. 

Friedmann, M. See OUo von Fiirth. 

Friedrich, K., the* mal analysis in metal - 
lar'ical processes, A., ii, 267. 

Friend, John Albert Newton , the influence 
of’persulphates on the estimation of 
hydrogen peroxide with perman- 
ganate, P.» 88. 

the action of pure air and water oil iron j 
ami steel ; preliminary note, P., 179. j 
the corrosion of iron, A. , ii, 39. 
the action of air and steam on pure ! 
iron, A., ii, 39. 

action of steam on iron, A., ii, 414. \ 

Tries, /• August, electric combustion 
furnace for methane estimation, A., ; 


ii, 901. 

Fries, Karl, and Paul Moskopp, o-ij/- 
bromides from o-hydroxystyrene, their 
transformation products, and conver- 
sion into conmarau derivatives, A., 
i, 331. 

Fries, Karl, Paul Moskopp, and 
IV. Volk, o-^-hromidcs of thymol 
and 4 hydroxy-l-methyl- 3 -isopropyl- 
benzene ( 4 -hydroxy-vn-cymeue), their 
transformation products, anil conver- 
sion into coumaran aud coumaranone 
derivatives, A., i, 333. 

Fries, Karl, and W. Pfaffendorff, a con- 
densation product of coumaranone and 
its conversion into oxiudirubiii, A., i, 
180. 

Friske, Kurt, deposition of nitrogen in 
full-grown animals with abundant 
food, A., ii, 64. 

Fritsch, Rodolfo, detection of biliary 
acids [and acetone], A., ii, 165. 

Fritsche, 0. See Joh. D’Ans. 

Fritz, Immanuel. See Hugo Kauffmann. 

Fritzsche & Co., Franz , preparation of 
/{■propyl p-aminobenzoates, A., i, 32. 

Fritzsche, Hermann. See Pickard 
Willstatter. 

Frohlich, Alfred, and Otto Loewi, the 
increase of susceptibility to adrenaline 
produced by cocaine, A. , ii, 228. 

Frohneberg, IV. See Theodor Zincke. 

Fromm, Emil, duplobenzylidenethio- 
acetone ; a correction, A., i, 490. 

Fromm, Emil, and G. Raiziss, basic 
properties of sulphoxides and their 
tautomerism, A., i, 554. 


Frorame, Johannes, minerals from the 
Radanthal, Harz, A., ii, 314. 
titrimetric estimation of ferrous oxide 
and boric acid in silicates, A., ii, 351. 

Frumina, (Mile.) Chile, dimethyldi- 
ethyldicarhiuol [y 8 -dimethylhexane- 
78 -diol], A., i, 150. 

Fiihner, Hermann, toxicological detec- 
tion of colchicine, A., ii, 1011. 
the supposed immunity of toads to 
their own poison (secretion of skin 
glands). A., ii, 1096. 

FurBtenberg, J. See Alfred Werner. 

Fiirth, Otto ton, and D. Charnass, the 
estimation of lactic acid hy the deter- 
mination of the amount of acetaldehyde 
obtainable by scission therefrom, A., 
ii, 807. 

Fiirth, Otto von, and M. Friedmann, the 
distribution in the organs of ferments 
capable of spitting asparagine, A., ii, 
788. 

Fiirth, Otto von, and Emil Lenk, de- 
gradation of cholic acid. II. The 
distillation products of cholic and 
bilianie acids, A., i, 606. 

Funk, Casimir, the reducing substances 
of urine, A., ii, 1117. 

Funk, Casimir, and Albert Niemann, 
filtration of rennet and pepsin, A., 
i, 801. 

Funk, Casimir. See also Emil Abder- 
halden. 

Furlong, J. P. See Wilhelm Manchot. 

G. 

Gabriel, Siagmund, synthesis of oxazoles 
and thiazoles. I. and II., A., i, 190, 
431. 

£-amino-ketonps. II., A., i, 229. 

Gadamer. Johannes [Georg'), corydalia 
alkaloids, A., i, 418. 

Gadamer, Johannes. See also Arthur 

Voss. 

Gadaskin, D. D., and A. E. Makovetzki, 

preparation of a mixture of constant 
boiling point and miximuin vapour 
pressure by distillation, A., ii, 101. 

Gaebel, Gustav Otto, cory ravine, A. , i, 501 . 

Gage, George E . , biology and chemistry 
of nitroso-bacteria, A., ii, 531. 

Gaillard, Gaston, difference in the speed 
of dissolution of sucrose crystals at 
their different faces, A., ii, 193. 

Galecki, Ant. See Ludwik Bruner. 

Galkin, Xenia, hornblende and augite 
from the Rhdn basalts, A., ii, 721. 

Galle, Ernst, spontaneous ignition of coal, 
A., ii, 1097. 

Galleh, Wilhelm E. See Gustav Heller. 

Galliot. See Antoine Guntz. 



ii. 1170 


INDKX OF AUTHORS. 


Gallo, G'iao, laboratory apparatus for 
the preparation of fluorine. I., A., 
ii, 405. 

attempt to prepare oxygenated com- 
pounds of fluorine. 11., A., ii, 405. 
oxygenated compounds of fluorine, 
A., ii, 705. 

Galloway, T. See H. Otten. 

Gama, Alfons. See Ami Pictet. 
Ganghofer, August. See Carl Paal. 
Gardiner, J. A ., the conductivity of 
mixtures of dilute solutions, A., ii, 
95. 

Gardner, Henry Deni, William Henry 
Perkin, yun., and Hubert Watson, car- 
boxylic acids of cyclohexanone and 
some of its derivatives, T., 1756 ; P., 
136, 215. 

Gardner, John Addyman. See also George 
Alfred Buckmaster, George William 
Ellis, and Mary T. Fraser. 

Garfunkel, Abraham. See Arthur 

Rosenheim- 

Gamier, Jules. See Timothfo Klobb. 
Garrett, A. E., positive electrification 
due to heating aluminium phosphate, 
A., ii, 923. 

Garrett. Charles Scott. See James 
Colquhoun Irvine. 

Garrigou, Felix, detection of metalloids 
and metals in quantity in mineral 
waters, A., ii, 549. 

presence of metals and metalloids in 
drinking waters : practical conse- 
quences, A.,ii, 705. 

Garrod-Thomas, R. X. See Theodore 
William Richards. 

Garver, Madison J/., kinetic interpreta- 
tion of osmotic pressure, A., ii, 22. 
energy relations of solute and solvent, 
A., ii, 398. 

relation of osmotic pressure to the 
intrinsic pressure of liquids, A., ii, 
935. 

Gassmann, Tit., chemical investigation 
of teeth. II., A., ii, 57. 

Gasteff , A. See Leo Tschugaeff. 
Gatin-Gruzewska, (J/«i«.) oxidation 
and hydrolysis of glycogen under the 
action of hydrogen peroxide, A., i, 
610. 

Gatz, E., and 11. Inaba, the theory of 
the Wassermann reaction, A., ii, 1093. 
Gauhert, Paul, a new higldy fluorescent 
substance derived from pliysos- 
tigmine [eserine], A., i, 62. 
polychroism of artificially coloured 
crystals, A., ii, 4. 

Gandechon, Henri, dimercurammonium 
bromides, A., ii, 296. 

Gaudechon, Henri. See also Daniel Ber- 
thelot. 


Gauge, Arthur Josiah Ho§ nelsier s, 
John Jacob Fox. 

^Gault, Henri, condensation 0 f . 
oxalate with ethyl tricarballvl,. 

A. i, 487. }late * 

acidity of derivatives of etlivl ,»■ i 
acetate, A., i, 542. ” " aJ ‘ 

Gault, Henri, and G. Thirode, eond-nw 
tion of secondary amines with et f j 

7-bromo-ao-diraethylacetoacetalc \ 

i, 356. r 

Gautier, [Emile Justin j Armand, d t . C0111 . 
position of formaldehyde at « 
heat, A., i, 542. e ' 

action of heat on carbon monoxide 
from a geological and ehemiJ 
standpoint, A., ii, 607. 
action of hydrogen on carbon mor,. 
oxide ; formation of water and meth- 
ane : action of water at a red beat on 
carbon monoxide: applications to 
volcanic phenomena, A., ii, J(j$, 
Gautier, Armand, and P. Clansmana 
action of iron and its oxides on 
carbon monoxide at a red heat • 
application to geological data, A ’ 
ii, 709. 

action of mixtures of carbon monoxide 
or carbon dioxide with hydrogen mi 
oxides of iron, A., ii, Son. 
Gautrelet, Emile, partial transformation 
of alimentary fatty matter into man- 
nitols by peptic and pancreatic diges- 
tion in vitro, A., ii, 140. 

Gautrelet, Jean, physiological action of 
the sulphurous acid contained in white 
wines, A ., ii, 734. 

Gauvry, E . , detention of boric acid in 
butter and milk, A., ii, 156. 
Gauvry, E. See also Bertainchand, 
i Gawalowski, A., three laboratory in- 
struments, A., ii, 446. 
micro-distilling apparatus. A., ii, 103S. 
Gay, L., osmotic equilibrium between 
two fluid phases, A., ii, 935, 1013. 
Gay, L. See also Emile Baud. 

Gayda, Tullio, calorimetric investiga- 
tion of the precipitation of proteins 
by salts of heavy metals, A., i, 527. 
Gazdar, {Miss) Maud, and Smm! 
Smiles, aromatic hydroxy-sulphoxiles, 
T., 2248 ; i\, 253. 

Geba, J. See Robert Kremann. 
Gebhard, Kurt, action of light on dyes, 
A., 1,405. 

photochemical phenomena in con- 
nexion with solutions of dye?, A , 
ii, 248. „ f . , 

Gehlhoff, Georg, cathode fall [of poten- 
tial] in argon at a potassium electee 
and its diminution by the photoelectn-. 
elfect, A., ii, 571- 



INDEX OF AUTHORS. 


ii. 1171 


Oelilhoff, i-W'V. auJ Kad Rottgardt, 
electrical and optical measurements in 
tlie glow discharge in sodium and 
potassium vapour, A., ii, 679. 

reiser Hans, the scattering of a-par- 
B ticles by matter, A., ii, 472. 
the ionisation produced by an a-par- 
tide if- Connexion between ion- 
j ?i ,tion and absorption, A., ii, 473. 

Geiffer. Hons, and E. Marsden, the 

* number of a-particles expelled from 
the actinium and thorium emanations, 
A., ii, 92. 

Geiger, Hans, and Ernest Rutherford, 
tlie number of a-particlcs emitted by 
uranium and thorium and by uranium 
minerals, A., ii, 91/. 

Geiger, Hans. See also Ernest Rutherford. 

Geis. Theodor. See Ernst Mohr. 

Geitel. Hons. See Julius Slater. 

Gemmell, Alexander , improved method 
fur the estimation of titanium, A., ii, 
550. 

Gentsch, Curt, cateeholmonosulphonic 
acid, A., i, 619. 

Gerard, Arne. See A. Christiaans. 

Gerber, C., localisation of proteolytic 
ferments in Vusconcellcu querdfolia. 
The rennet and spontaneously 
coagulable latex, A., ii, 64. 
coagulation of fresh milk by the fer- 
ments of boiled milk, A., ii, 527. 
comparison between the mode of action 
ot certain retarding salts and the 
proteins of milk coagulable by heat- ! 
on the coagulation by rennets of 
boiled milk, A., ii, 633. 

Gerhart,. Hilda, influence of substances 
in solution on the crystal-habit of 
double sulphates, A., ii, 276. 

Germain, A. See Emilio Carlinfanti. 

Gernez, Desire, restoration of phosphor- 
escence to sulphides of the alkaline 
earths, A., ii, 173. 

natnre of the product described as 
black phosphorus, A., ii, 707. 
colour suddenly assumed by colourless 
solutions of coloured substances at 
the moment of solidification of the 
colourl ass solvent, A., ii, 853. 

Gerrans, B. Henry. Sec Noel C. Cassal. 

iGeseilschaft fur Chemische Industrie in 

I Basel, [preparation of p-amino- 
phenyl-2-azimino-5-naphthol-7-sul- 
phonic-acid], A. , i, 208. 
preparation of isomeric nitrobenzoyl 
derivatives of nitroanilines, nitro- 
toluidines, and their reduction pro- 
duets], A., i, 481. 

’reparation of oxyarviuretliane carb- 
amiilo- and thiocarbamido-cinnamic 
acid esters, A., i, 739. 


Gessard, C . , fibrin-ferment. A., i, 
599. 

Getman, Frederick Hutton , surface ten- 
sions of some unsaturated organic 
compounds, A., ii, 832. 

Ghiglieno, Mario, new trim ethylene- 
pyrrole derivatives. I. and II., A., i, 
427, 505. 

Ghosh, Atul Chandra. See Prafulla 
Chandra Ray. 

Giaja, Jam, isolation of a biose derived 
from amygdalin, A., i, 300. 

Gibbs, Harry Drake, compounds which 
cause the reil coloration of aniline. 
I. Effect of oxygen and ozone, and 
the influence ol light in the presence 
of oxygen, A., i, 550. 

Gibson, Charles Stanley. See IVilliam 
Jackson Pope. 

GibBon, (7. E. See John Gibson. 

Gibson, John, and G. E. Gibson, electric- 
ally controlled thermostat and other 
apparatus for the accurate determina- 
tion of the electrolytic conductivity of 
highly conducting solutions, A., ii, 
260. 

Gies, William John, a reagent for tlie 
biuret test, A., ii, 763. 

Giesel, Friedrich ■ [Oscar], polarisation 
phenomena in liquid crystals of chol- 
esterol ester, A., ii, 371. 

Giffen, II. J. van, Vortmann's nitro- 
pnisside reaction for hydrogen cyan- 
ide, A., ii, 1009. 

! Giglioli, Halo , and Giulio Masoni, tlie 
biological absorption of methane, and 
the distribution of Kaserer and Sohn- 
gen’s organism in soils, manure, etc,, 
A., ii, 435. 

Gigon, Alfred. See Walt her Prey. 

Gildemeister, Eduard , and Hugo Kohler, 
occurrence of /3-piuene and i-pinocam- 
phone in hyssop oil, and some observa- 
tions on isomendes in the pinene series, 
A., i, 180. 

Gildemeister, Eduard, and Wilhelm 
Muller, constituents of oil of lemon, 
A., i, 185. 

Gill, Augustus II., and Laurence R. 
Forrest, hydrocarbons of the wool 
grease oleins. 1., A., 705. 

Gill, F. W., F. G. Allison, and Harry 
Sands Grindley, estimation of urea in 
urine, A., ii, 82. 

Gillet, Camille, nature of electricity and 
its connexion with chemical reactions, 
A., ii, 381. 

Gilling, Charles. See Arthur William 

Crossley. 

Gilpin, J- Elliott , and Oscar E. Bran sky, 
diffusion of crude petroleum through 
Fuller’s earth , A., ii, 963. 



ii. 1172 


INDEX OF AUTHORS. 


Giolitti, Federico, aud L. Astorri, manu- 
facture of cementation steel. IV- 
Specific functions of gaseous and solid 
cementation agents, A., ii, 507. 

Qiolitti, Federico, and F. Carnevali, 
manufacture of cementation steel. 

V. Cementation with strongly com- 
pressed gases A., ii, 50/. 
manufacture of cementation steel. VI. , 

A., ii, 616. 

Glolitti, Federico, and 0. Ceccarellx, 
corrosion of bronzes in solutions of 
electrolytes, A., ii, 217. 

Giolitti, Federico , and M. Marantonio, 
special bronzes. I. Lead bronzes, A. , 

ii, 504. 

Giolitti, Federico , and G. Tavanti, manu- 1 
future of cementation steel. VII. i 
Cementation based on the specific 1 
action of carbon monoxide, A., n, j 
780. . | 

Giovetti, R . See Giacomo Ponzio. 

Girard, J. See Volcy-Boucher. 

Girdwood, Gilbert P., apparatus foi | 
evaporating ethereal solutions, A., n, ; 
117. . . v 

GiBiger, Erwin. See Fritz Fichter [ 
Giuganino, L. See Francesco Marino- 
Zuco. 

Giumelli, D. See Giuseppe Plancher. 1 
Gjaldbak, J. K. See Vahhmar , 

Henriques. 

Gla.es a ner, Karl , and Ernst Peter Pick, 
the behaviour of phloridzin after | 
extirpation of the kidneys, A., it, 
639, 1094. 

Glaessner, Karl , and Alice Stauber, the 
. real relation of trypsin to eiepsin, A , 
ii, 627. 

Glamser, Fidel. See Emil Abdernalden. 

Glascock, Ben Leon, metallic strontium, 
A., ii, 954. 

Glaser, Erhard, thermometers as thermo- 
regulators, A., ii, 101. 

Glaser, Fritz , and A. Isenburg, detec- 
tion of mercury in urii.e, A., ii, 

75- 

Glasson, J- l., secondary Rontgen rays 
from metallic salts, A., ii, 674. 

Glauser, R. Th thallous selenate, 
Tl 2 SeC 4 , A., ii, 504. 

Glikin, IK. , the biological significance ot 
lecithin. IV. The blool-coufcnt of 
phosphorus and iron in lipoid form in 
cases of Polycythaemia rubra megalo- 
splenica, A., ii, 58. 

Glimin, E. See Alfred Wohl. 

Glover, Walter Ea.niis , studies of the 
processes operative in solutions. 
Part XIV. The determinations of 
apparent hydration values by means 
of raffinose, P., 298. 


Giover, Walter Han us, studies of p 
proccsses operative in solutions p. ‘ 
XV. The changes effected b Y tT 
reciprocal interference of su„ ar ' f 
glncosides) and Balts in aqneo is 
tions, P. f 298. w ‘ u ' 

Glover, Walter Harais, and 
Martin Lowry, studies of dm!!':* 
isomerism. Part XU I. Cahnd/, 1 ^ 
carboxy amide and camphorcarbuy 
piperidide, P., Ifi2 ; discussion, mV 
Glover, Walter Emus. s'.« * ! a j s ‘ 
Frederick Pallise.r' Worley. 

Gmelin, Erwin, See Heinrich Wielay 
Godchot, Marcel , . derivatives of 
dicyclohexylinethaiie, A., i, ]qV ‘ 
Godchot, Marcel , and Juk?, Frezouls 
cyclohexylglycollic acid, A. , i, 4*0 1 
Godden, William. See Gilbert' Themt 
Morgan. 

Godfrin, bismuth benzoates, A., i, S 12 . 
Goebel, J. B , relations between flu* 
freezing-point depression, ionic con- 
j centration and conductivity of electro- 
lytes, A., ii, 268. 

Goerens, Paul, and K. Ellingen, the 
i influence of antimony and tin on the 
' iron-carbon system, A., ii, 298. 

I Gorgey, R., occurrence of salts at Hall 
| Tyrol, A., ii, 309. 

! mesolite, A., ii, 312 

j Gorner, P. Sec Leopold Rosenthaler. 
j Goetech, Emile. See Harvey Cushing. 

| Gottler, Maximilian. See Alfred Ein- 
! horn, ami Rudolf Pununerer. 

Golblum, //., and G. Stoffella, chemlnl 
1 affinity. The system PliC0 3 -f Ltr0 4 
1 =l’bCi0 1 + Iv./’0 3 , A., ii, 693. ' 

Goldbaum, Jacob S., and Edfmr Fak 
Smith, electrolytic estimation of 
chlorine in hydrochloric acid with the 
u*>e of a silver anode and a raeicnij 
cathode, A., ii, 1107. 

Goldhammer, Dmitri A., theory of 
corresponding states, A., ii, 210. 
Golding, John, and Sydney G. Paine, 
composition of milk yielded by cows 
fed on pasture manured with phos- 
phates and potash, A., ii, 646, 
Goldschmidt, Heinrich, and HaljM 
Laraen, catalysis: reduction of tlm 
nit 10 - group by hydrogen sulphide, A., 
ii 2S2. 

Goldschmidt, Heinrich, and Ofo/Wty 
ester formation with weak aen.s 
catalysts, A., ii, 283. 

Goldschmidt, Srm, detection ot 
in presence of bromides, lod'dcB,*^ 
ammonium compounds, A., u. 
Goldschmidt, Th., pre^.ratma ol I. 
anhydrides of fatty awls fa® ““ 

salts, A., i, 650. 



INDEX OF AUTHORS. 


ii. 1173 


Coldsclimidt, Victor Moritz. See C. N. 

/JKniedt, Guido, new reaction for 
glyraromc acid, A., ii, 555. 
detection of glycuronic acid in nrine, 
A.. ii» 759. 

Goldschmiedt, Guido, and Ernst Zerner, 
scnteliarin, A., i, 576. 

Goldsobel, G. L.> structure of the acids 
of drying oils. A., i, 216. 

Goldstein, Eugen, special type of discon- 
tinuous cmis.ion spectra of solid 
substances, A., ii, 469. 
three fold emission spectra of solid 
aromatic compounds, A., ii, 671. 
production of the fundamental spectra 
V of pot.'ssium, rubidium, and caesium, 
A., ii, 669. 

Goldth waite, Nellie E., effects of carbo- 
hydrates oil the artificial digestion of 
casein, A., ii, 224. 

(Jolmberg, 0. J< See E. S. London. 

Golodetz, L. , the action of fats on osmium 
peroxide, A., ii, 464. 

Golodets, L. See also P. G. Unna. 

Gomberg, Moses, and Lee Holt Cone, 
tri phenyl methyl.. XIX. Quinoearb- 
oiiiuin salts, A., i, 809. 

Gomberg, Moses, Lee Holt Cone, and 

0. B. Winter, triphenylmethyl. 
XVIII. Quinocarbonium salts, A., i, 
55. 

Gomolka, Franz. See Alfred Stock. 

Gonnard, Ferdinand. See Pkilijtpc 
Barbier. 

Gooch, Frank Austin, and II. L. Read, 
electrolytic estimation of chlorine in 
hydrochloric acid with the use of a 
silver anode, A. , ii, 67. 

Goodall, Edwin. See 11. L. Mackenzie- 
Wallis. 

Gorboff, Alex , invariant systems and the 
regularity of composition of certain 
eutectics, A., ii, 111. 

Gorce, P. de la. See F. Laporte. 

Gordin, Harry Mann, crystalline alkaloid 
of Cahjcantkus glaucus. III. isocaly 
eanthine, isomeric with ealyeanthine, 
A., i, 62. 

GorgolewBki, M. See Charles DhfrA 

-Gorham, A. JF., and A. IF. Morrison, 
the action of the proteins of the blood 
on the isolated mammalian heart; A., 
ii, 324. 

Goria, A., and L. Cret£, nupharine, A., 

1, 419. 

Goria, A., and G. Plateaux, composition 
<*[ natural scammony, A., i, 402. 

.Goria, A., axid M. MascrS, existence of 
t"'o new glucosides, decomposable by 
a ferment, in Primula, officinalis. A., 
ii, 63, 

XCVIII. ii. 


Gorter, K., coffee. III., A., ii, 440. 

Gortner, Catherine V., au<l Boss Aiken 
Gortner, stereomeric azobenzenes, A., 

i, 790. 

Gortner, Ross Aiken, a contribution to 
the study of the oxydases, T., 110. 
effect of alkali on melanin, A., i. 
760. 

origin of the brown pigment in the 
integument of the larva of Tenebrio 
m alitor, A., ii, 632. 

Gortner, Ross Aiken. See also Mars ton 
Taylor Bogert, and Oath- rise V. 

Gortner. 

Gottlieb, Rudolf, estimation of morphine, 
A., ii, f.58. 

Goujon. See Rouillard. 

Goutal, E., carbon monoxide in steels, 
A., ii, 129. 

estimation of carbon monoxide in air, 
A., ii, 157. 

Gowing Scopes, L., the uses of trichloro- 
ethylene, in analytical chemistry, A., 

ii, 647.’ 

Grafe, IF, See Heinrich Ley. 

Grafe, E., a respiration apparatus : meta- 
bolism in protracted inanition, A., 
ii, 422. 

the technique of carbon diuxide estima- 
tion by means of the Herthelot 
bomb, A., ii, 4 GO. 

Grafe, Viktor, [the enzymes of gum-acacia 
and certain other gums], A. , i, 1 48. 

Grafe, Viktor, and Leopold Ritter von 
Portheim, the. action of gaseous form- 
aldehyde oil green plants, A., ii, 335. 

Graffenried, A. von, and Stanislaus von 
XoBtanecki, the eomnarone group, 
A., i, 630. 

Graham, J. Icon, absorption spectra of 
sulphur vapour at different tempera- 
tures and pressures, and their relation 
to the molecular complexity of this 
element, A., ii, 1015. 

Graham, Richard P. D.. dawsonite, a 
sodium-aluminium carbonate, A., ii, 
136. 

Gramont, Antoine [Arnand] [Comte) de, 
distribution of the ultimate rays in 
the spectrum of different regions of 
the sun, A., ii, 85. 

position of ultimate rays in special 
series, A., ii, 811. 

Gramont, Antoine de, and Drecq, con- 
dition under which the band spectrum 
attributed to cyanogen may appear, 
A., ii, 671. 

Grandjean, F., solution of heavy vapours 
in zeolites, A., ii, 311. 
secondary felspar in non -metamor- 
phosed sedimentary rocks, A., ii, 
419. 

79 



ii. 1174 


INDEX OF AUTHORS. 


Grandjean, P. See also Georges Erie del. 
Grandmougin, Engine , indigotin. III. 
5:7:5':7'*tetrabroraoindigotm, A., i, 
74. 

indigotin. IV. Brominated indigo- 
tins, A., i, 339. 

action of primary amines on indigotin, 
A., i, 438. 

Grandmougin, Engine, and Ed. Dessoul- 
avy, indigotin. II. Indigotindiaryl- 
imides, A., i, 73. 

Grasser, Georg R., and Karl Purkert, 
preparation of aqueous soluble com- 
pounds from the leaves of white birch 
trees ( Betula alba), A., ii, 440. 

Grassi. Ugo , formation of hydrazones, 
A., i, 890. 

[lecture] experiments in physical 
chemistry, A., ii, 196. 

Gray, James. See James Moir. 

Gray, J. A., and IF. Wilson, the hetero- 
geneity of A-rays from a thick layer of 
radium-^, A., ii, 1022. 

Gray, Robert JVhytlaw, and (Sir) 
William Ramsay, the half-life period 
of radium ; a correction, T., 185 ; P., 
25. 

Gray, Robert JVhytlaw. See also (Sir) 
William Ramsay. 

Grayson, Sydney A ., case-hardening, 
A., ii, 1070. 

Grazia, Sante de , the co-operation of 
micro-organisms in the utilisation of 
• the insoluble phosphates of the soil 
(II) by higher plants, A., ii, 436. 
Graziani, Albert, prophylaxis in malaria : 
action of small continuous doses of 
quinine on the development of the 
animal organism and its application in 
infectious disease, A., ii, 982. 

Graziani, F., influence of the halogens 
on phototropy in hydrazones, A., i, 

777. 

Graziani, F. See also Maurice Padoa. 
Greaves, J. E., effects of soluble salts 
on insoluble phosphates, A., ii, 444. 
Greaves, J. E. See also llobert Stewart. 
Green, Arthur George, and Rajendra 
Nath Sen, azornethineazo-dyes, T., 
2242; P., 243 ; discussion, P., 244. 
Green, Arthur George, and Arthur 
Edmund Woodhead, aniline-black and 
allied compounds, T., 2388 ; P., 223. 
Green, (Miss) Leila , and David Orme 
Masson, the dynamics of the decom- 
position of persulphuric acid and its 
salts in aqueous solution, T., 2083; 
P., 231. 

Greene, Charles Wilson, a new form of 
r extraction apparatus, A., ii, 747. 

•enlee, A. D. See (Miss) Mary Engle 




‘mtington. 


pressure on the boiling points of ^ 
A., ii, 390. nri H 

Greer, J. R., and F. C. Becht, C0I) , 
tration of anti-substance* in A. l 
fluids of normal and iminuuu -, ni J f 
A., ii, 141. 

Gr^goire, Ach, automatic wadi* 
paratus, A., ii, 601. '“S *P- 

action of some hydroly sable salt 
the higher plants, A,, ii, 544 ‘ s fl!1 
estimation of mtn%m ' 

A., ii, 651. ,J ' 

Grfeoire, Ach, and A',,,. Carpiaur 
paratus for the estimation ol'ccliul-. 
A., ii, 661. 1 

Gregory, John Walter , the lireclav Tand 
sideroplesite] ofGIenboig, Lanartshi^ 

Greinacher, Heinrich , table of radio 
active elements, A., ii, 569 . 
Greisenegger, Igna; K., the ideation 
superphosphate in soils, A,, ii, 55 ; 
Greoet, Louis, cementation of’ d]!,,. 

steels, A., ii, 508. 

Grethe, Th. See Arthur Kdtz. 

Greve, G. See Ha rt wig Frauzea. 
Griehel, Constant, chemical composition 
of cranberries, whortleberries. elr. 
A. , ii, 440. 

Grieabach, Walter, acetoacetic acid for- 
mation in the liver of a diabetic d»" 
II., A., ii, 789. 

Griffin, Charles E. See Edward de )lilk 

Campbell. 

Griffiths, Edward , pucherite from \V r ?r 
Australia, A., ii, 17. 
chemical examination of the oil fmm 
the seeds of Bursar in spinrn .'blart 
thorn), A., ii, 800, 

Grignard, Victor, application of magnes 
ium in organic chemistry, A., i. 
4C6. 

scission of phenolic ethers by organo- 
mag cesium compounds, A., i. 

669. 

Grignard, Victor, and L. Zorn, act™ of 
thionyl chloride on organo-magnesium 
compounds, A., i, 532. 

Grignard, Victor. Sec also Pl'dift* 
Barbier. , 

Grigorieff, (Frl.) Marie. See Aljm 

Grimaldi, Carlo, occurrence of cant phew 
in rosin spirit, A., i, 273. 

Grimbert, Lion [Louis], and A. Bernier, 
Cammidge’s reaction, A., ii, 163. 
Grimbert, Leon, and E- Turpaa , 
presence of glycuronic derivatives in 
beef bouillon, A., ii, 979- 
Grimmer, W. , the enzymes of the mw- 
mary gland, A., ii, 325. 



INDEX OF AUTHORS. 


ii. 1175 


. : mme r. W., and Arthur Scheunert, 
b t ) iC digestion of cellulose in domesti- 
t tfl | animals* IV. Simon and Loh- 
riscU’s method for the estimation of 
cellulose, A., ii, 554. 

Grindloy, Harry Sands. See F. IF. 

(Jill* 

Gri sbkewi t£ ch- Trochimo wsky , A, com - 
ounds of hexamethylenetetramine 
with multivalent alcohols, A., i, 
103. 

tertiary alcohols of the tolylallyl 
levies, A., i, 108. 

Groger, Ate*-’, readily soluble poly- 
fhromates of the heavy metals, A., ii, 
299. 

Gtoppel, Karl, the separation of silicon 
from silicates and the possibility of 
obtaining aluminium from aluminium 
silicates, A., ii, 289. 

Groh, Reinhart. See Emil Fischer. 
Qrohnann, A. See Ernst Weinland. 

Gros, Oscar, hiemolysis, A., ii, 61. 
narcotics and local anaesthetics. A., ii, 
629, 793. 

lin'inolpis. II. Haemolysis by sodium 
carbonate, A., ii, 1082. 

Gross, Christian. See Frits Ullmann. 
Gross, lions. See Otto Fischer. 

Gross, Walter. See Otto Neubauer. 
Grosser, Paul, investigations of protein 
metabolism in children, A., ii, 424. 
Grossmann, Hermann , rotation disper- 
sion. I. Influence of the solvent on 
the rotation of ethyl tartrate and of 
menthol, A., ii, 563. 

Grossmann, Hermann, and Lothar Holter, 
volumetric estimation of zinc and 
cyanogen, A., ii, 349. 

Grossmann, Hermann, and Bernhard 
Landau, rotation dispersion. II., 
A., ii, 1017. 

measurement of the rotation dispersion 
of optically active compounds by 
means of the Nernst light, A., ii, 
1018 . 

Grossmann, Hermann, and Albert Loeb, j 
rotatory power of coloured solutions. ; 
III, Rotation dispersion of certain i 
coloured complex tartrates, A., ii, ! 

„ 1,4 ! 
Grossmann, Hermann, and F. Roth- 
giesser, change of rotation of sucrose 
in presence of alkaline uranyl salt 
solutions, A., i, 223. 

Grossmans, Hermann, and Bernhard 
Schiick, dicyan odiamidine com- 
pounds, A., i, 231. 
estimation of nickel in nickel steel, 

A., ii, 658. 

Grove, W. E. See Arthur Solomon 

Loevenhart. 


Grube, (7. , the oxygen electrode : electro- 
motive behaviour of the oxides of plati- 
num, A. , ii, 926. 

Grube, Karl, [estimation of glycogen! 
A., ii, 81. J ° ’ 

Griin, Adolf, syntheses of symmetrical 
monoglycerides, A., i, 366. 

Griin, AdolJ , and E. Boedecker, com- 
plex compounds of glycols, A., i, 351. 

Griin, Adolf and if. Husmann, glycerol- 
atfts of the alkaline-earl h metals. A., 
i, 362. 

Griin, Adolf. See also Alf,\ d Werner. 

Griineisen, Eduard, thermal expansion 

of metals, A., ii, 824. 
influence of temperature and pressure 
on the coefficieut of expansion and 
the specific heat of metals, A., ii, 
S24. 

Gruener, Uip^di/tr, silver nitrate formed 
by the action of nitric acid on silver 
sulphide, A., ii, 953. 

Gruenert, O. Sec Karl Fischer. 

Griinhut, Leo. See Ernst Hintz. 

Grunthal, Erich. See Gustav Heller. 

Griinupp, It. See IV ill, Am Steinkopf. 

Griiter, 11., volumetric estimation ofmer- 
cmy in galenical preparations, A., ii, 
655. 

Grumbach, Albert, contact electrifica- 
tion, A., ii, 93. 

Grund, Geary, analytical investigations 
on nitrogen and phosphorus meta- 
bolism and their relationships, A., ii, 
624. 

Grunewald, Ernst. See Boland Scholl. 

Gry, A. Sec Alfred Guyot* 

Grzeschik, Thco, new laboratory appara- 
tus, A., ii, 893. 

Gudzent, F, physico-chemical behaviour 
of uric acid and its salts in the 
blood, A., ii, 140. 
gout, A., ii, 146. 

Gnerbet, Marcel, condensation products 
from camphor, A., i, 52. 
condensation of sec. -butyl alcohol with 
its sodium derivative, A., i, 149. 
constitution of the alcohols arising 
from the condensation of secondary 
alcohols with their sodium deriva- 
tives, A., i, 454. 

Guerry, E., and K Tou68aint, estima- 
tion of total phosphoric acid in basic 
slags and native phosphales by the 
“ citro-mechanic method,” A., ii, 73. 

Guertler, W., constitution and heat con- 
tents of lead-tin alloys, A., ii, 126. 
electrical conductivity of alloys and 
their temperature-coefficients. III., 
A., ii, 570. 

is the iron-nickel meteorite stable or 
metastable ? A., ii, 833. 



ii. 1176 


INDEX OF AUTHORS. 


Guest, Herbert H. See Trad Baldwin 

Johnson. 

Gtlttich, A. Seo Hans Eeckleben. 
Guggenheim, Markus. See Emil Abdel" 
halden. 

Gugl, F. See Robert Kxemann. 

Guglielmo, Giovanni, condition of etjuili- 
briuin between a dilate solution and 
the pure solvent separated by a serai- 
permeable diaphragm or by the vapour 
of the solvent, A., ii, 107. 

Guichard, Marcel, adsorption of iodine 
by solids, A., ii, 772. 

Guillaumin, C., two new isomerides of 
thymol, 2-hydroxy-l-methyl-3-iso- 
propylbenzene (o-thymol) and 4- 
liydroxy - 1 * methyl-3-isopropylben- 
zeno (p-thymol), A., i, 375. 
structural conditions determining ano- 
malies in boiling points among 
o-substituted phenols, A., i, 475. 
phenols of the type OHC 6 H 3 Me - CMe: 
CH 2 with ^-allyl side-chains. I. +- 
allyl-o-cresol. 11. ^'allyl-wt-crcsol. 
III. ^-allyl-p-cresol, A., i, 477. 
phenylic transposition of^-allyl phenyl 
ethers derived from o ■ or p-cresol, 
A., i, 478. 

Guilleminot, radio-chroism of organic 
substances to a-. )3-, and. 7-rays of 
radium and to X-rays, A., ii, 250. 
Gundermann, Karl. See Karl Bernhard 

Lehmann. 

Gunn, Jams Andrew, pharmacological 
action, of harmaline, A., ii, 638. 

Guntz, Antoine, and Galliot, prepara- 
tion of crystalline strontium. A., ii, 
1064. 

Guntz, Antoine, and F. Martin, prepara- 
tion of anhydrous nitrates by double 
decomposition, A., ii, 497. 

Gupta, Kogeiidramohon, composition of 
the products of the alkaline hydrolysis 
of crystalline egg-albumin, A., i, 
209. 

Gurewitsch, M. See Fritz Ephraim. 
Gussmann. Ernst. See Rudolf Fried- 
rich Weinland. 

Gutbier, Alexander, the new Hcraeus 
platinum crucible lid, A., ii, 343. 
Gutbier, Alexander, and Fr . Bauriedel, 
platinum, A., i, 12. 

Gutbier, Alexander, and R. Biinz, bis- 
muth peroxides, A., ii, 303. 

Gutbier, Alcxawler , and Ferdinand 
Falco, estimation and separation of 
palladium, A., ii, 459, 756.^ 

Gntbier, Alexander , and A. Maisch, 
osmium, A., ii, 45. 

Gutbier, Alexander, and M. EieBa, hexa- 
halogen-irideates [iridichlorides and 
iridi-brormdes], A.,i, 97. 


Guthrie, Charles O., and A. }f R 
alleged anaesthetic properties 
nesium salts. A., ii, 793. J 
Guthrie, Frederick Bickdl, and i 
Cohen, occurrence of inai'ig.i U( \ . \ 
soil, and its effect on grass, A. i;'"' 
Guthrie, Frederick Bickcll , * an .| j 
Alexander Eamsay, estimation of ii ' 
free acid in superphosphates, A. ij 
Guthzeit, Max [Adolf \ an K-'J 
Hartmann, new cyclic tommS 
from ethyl dicarboltyglntaconafP i 

i, 386. _ ,A < 

Gutmann, Leo, improved Kim>anMr.f„. 

A., ii, 493. 11 tCs ' 

Gutmann, S. Sec Ernst. Friedmann 
Guttmann, August. See Tlmh.r'Pf^ 
Guye, Charles Eugene, and I r . p ree ^ 
erickflz, viscosity of solids at io tv tom 
peratures, A., ii, 21. 

Guye, Charles Eugene, and .W Mint: 
viscosity of certain metals and p! 
variation with the temperature \ 

ii, 591. 

Guye, Charles Eugene, and If. scup- 
per, internal friction of metals at W 
temperatures, A., ii, 486. 

Guye, Philippe Auguste, application of 
thermal analysis to organic dm! 
istry. I., A., ii, 699. 
cause of disagreement among :!io 
various methods of calculating the 
deviations from Avogadro's law", A 
ii, 691. 

the chemical nature nf molecular 
association : a special study of the 
case of water, A., ii, 841. 

Guye, Philippe. Auguste, and 0. Dm 
ginine, revision of the atomic weight 
of nitrogen : exact analysis of nitrogen 
tetroxide, A., ii, 1056. 

Guye, Philippe August,’, and X. Zach- 
ariades, vacuum correction of weigh- 
ings applied to atomic Weight detev- 
minations, A., ii, 116. 

Guye. Philippe Auguste. See also Dm- 
(Hus E. fsakalotos, anil A. Wroc2yn 
ski. 

Guyot, Alfred, and -■/. Gry, new syn- 
theses of vanillin, A., i. 4'h 
; Guyot, Alfred, and Alhh Haller. 

nhthaleins and <1 ilx;ii zoylbe ri ze 
! A., i, 285. n 

i Gwiggner, A., modified Heinpel nnrettf, 

} A., ii, 445. 

H. 

Haagen, Waller K. m, M* 1 tf 
tantalum, A., ii, 619. ^ 

1 Haakh, Hermann, quinhydrrmes 
chloranil and aromatic hydrocarbon*, 

I A., i, 48. 



INDEX OF AUTHORS. 


ii. 1177 


Haan, /• See Jakob Ham- 
burger. , . . 

flaar, A. W, van aer, plant peroxy- 
tiases. I. New method of preparing 
peroxydases, A., i, 604. 
iilaut peroxydases. II. Hedera-per- 
oxydase, a glucoprotein, A., i, 604. 
Haam&nn, Carl W., caryophyllene. II., 
.A., i, 496. 

Haarst, /. van, estimation of diastase in 
milk! A., ii, 6*7. 

Haas. Karl. See Carl Biilow. 

Haas Paul, inorganic constituents of 
two Egyptian mummies, A., ii, 57. 
Haas, Paul. See also Henry Rondel Le 
Sueur- 

Haase, J/iw* preparation of monoiodo* 
salicylic acids or its nuclear homo- 
logues. A., i, 740. 

preparation of amides of monoiodo. 
salicylic acid and its homologues, 
A., i, 740. 

preparation of 5-iodo-2-acetoxy benzoic 
acid, A., i, 740. 

Haler, Fritz, and Wilhelm Holwech, 
formation of nitric oxide from air in 
the arc under pressure, A., ii, 1059. j 
Haber, Fritz, and Gerhard Just, pro- ; 
dilution of negative electricity during 
the reaction of gases on base metals, 

A. i ii, 572. 

Haber, Fritz, Adolf Koenig, and E. 
Platou, formation of nitric oxide, in 
the high tension arc, A., ii, 1057. 

Haber, Fritz , and Burritt S. Lacy, inner 
cone of the Bunsen flame, A., ii, 122. 
Haber, Fritz, and E. Platou, formation 
of nitric oxide from air by means of 
high frequency, alternating, electrical 
discharges, A., ii, 1058. 

Haberlandt, Ludwig , the existence of a 
diastatic enzyme in leucocytes, A., ii, 
al5. 

HackspiU, L., electric resistance of the 
alkali metals, A., ii, 821. 

Haggland, Erik, adsorption of dissolved 
substances, A. , ii, 396. 

Haehn, Hugo. See Eduard Buchner. 
Hahnel, Olio. See Franz Fischer. 
Hamalainen, Juho, isomeric borocol- 
glycnronic acids, A., i, 326. 
fission of bomeol- and camphor- 
glycuronic acids by enzymes, A., i, 
326. 

Haemmerle, Vera, silicate fusions with 
artificial mixtures, A., ii, 721. 

Haensel, Heinrich, essential oils, A., i, 
401, 864. 

Hartel, Richard . See Hans Stobbe. 
n&ierkamp, J. W., intensity minimum 
, “ ,e cyanogen group of bands, 
*=3S83-558, A., ii, 811. 


Hagen, Ernst, and Heinrich Rubens, 
variation ^ of the emissive power of 
metals with the temperature in the 
short-waved ultra-red spectrum, A 
ii, 469. . * 

Hagen, Ernst. See also Heinrich Rubens. 

Hahn, Alfred. See Ernst Deuasen. 

Hahn, Arnold , , a new fractionating 
column, A., ii, 183. 
fractionating arrangement, A., ii, 583. 
a convenient condenser, A., ii, 893. 

Hahn, Otto, relationships in the emission 
of 0-rays and the absorption of these 
by matter, A., ii. 673. 

Hahn, Otto, and Lise Meitner, law of 
absorption of ilie 0-rays, A., ii, 8. 
a new 0-radiation from Ihorium-X; 
analogies in the uranium and thor- 
ium series, A., ii, 566. 

Hahn, Otto. See also Otto von Baeyer. 

Hahn, Paul. See Emil Abderhalden. 

Haid, August. See Julius Schmidt. 

Hairs, Eugene, presence of an alkaloid in 
the seeds of Lunar ia biennis, A ii 
234. 

Haiser, Franz, and Franz Wenzel, car- 
nine and iuosic acid. IV., A., i, 543. 

Haken, Werner, thermo-electric proper- 
ties of metallic alloys, A., ii, 387. 

Halban, Ham von, simple formation of 
benzyl ethers, A., i, 619. 

Halberstaedter, L. See Julius Morgen- 
roth- 

Haldane, John Scott. See C. Gordon 

Douglas. 

Hall, R. Raddyffe, and J. R. Bovell, 
composition of Barbados lain, A., ii,' 
994. 

Hallensleben, Julius. See Paul Babe. 

HallenBleben, Richard. See Adolf von 

Baeyer. 

Haller, Albin, and Edmond Bauer, 
alkylation of aliphatic ketones by 
the use of sodamide, A., i, 219. 
alkylation of aliphatic ketones by the 
use ol sodamidc ; fission of hexa- 
alkylacetones, A., i, 300. 
preparation and properties of 2:2- 
dialkyl-l-hy(lrindonesor2:2-dialkyl- 
1-indaiiones, \. t i, 190. 

Haller, Albin , and Andrd Brochet, oxi- 
dation of methyl ricinoleate by ozone, 
A., i, 216. 

Haller, Albin, and A. Comtesse, action 
of magnesium derivatives of o- and 
^-bromoanisole on anthraquinone and 
0-methylanthraquinone, A., i, 492. 

Haller, Albin, anti A. Lassieur, essence, 
of cocoanut butter ; composition of 
eocoanut oil, A., i. 355. 
two active alcohols and a third ketone 
' contained in cocoanut oil, A., i, 808. 



ii. 1178 


INDEX OF AUTHORS. 


Haller, Albin. See also Alfred G-uyot. 

Halliburton, William Dobinson. See 
Thomas Qrigor Brodie, and Walter 
Ernest Dixon. 

Halmai, B. See Carl Engler. 

Halperin, 0. See Pan! Pfeiffer. 

H&mbrecht, Wilhelm. See Conrad Will- 
gerodt. 

Hamburger, Alexander. See Otto Dim- 
roth. 

Hamburger, Hartog Jakob , the biology 
of phagocytes. VII. The influence of 
calcium ions on chcmiotaxis, A., ii, 
726. 

Hamburger, Hartog Jakob, and F. 
Bubanovic, the permeability of red 
blood-corpuscles in physiological con- 
ditions, especially to alkali and alkali- 
earth metals, A., ii, 1080. 

Hamburger, Hartog Jakob, and J. de 
Haan, the biology of phagocytes. 
V. Action of hypo-, iso-, and hypcr- 
touic solutions of halide salts, A., 
ii, 421. 

the biology of phagocytes. VI. Action 
of the salts of the alkaline earths on 
phagocytes, A., ii, 421. 

Hamburger. Walter IK, action of ex 
tracts of the anterior lobe of the 
pituitary on blood-pressure, A., ii, 
526. 

Hamers, Max. See Alexander Nau- 
mann. 

Hamill, Philip, cardiac metabolism of 
alcohol, A., ii, 321. 

Hammarsten, 01 of, comparative investi- 
gations on the activities of pepsin 
and chymosin of dogs and calves, 
A., ii, 876. 

the bile of polar animals. IV. The 
bile of seals, A., ii, 879. 

Hammer, B. W. See Conrad Hoffmann, 
and William F. Koeiker. 

Hamsik, Ant., the influence of bile on 
fat synthesis due to intestinal and 
pancreatic lipase, A., ii, 427. 

Hancock, Walter C. y rational analysis 
of clays, A., ii, 457. 

Hancu, V. H., tautomcrism of aliphatic 
ketones, A., i, 361. 

HandovBky, Hans , changes in the 
physical conditions of colloids. X. 
Action of organic bases and amphoteric 
electrolytes on albumin, A., i, 646. 

Handovsky, Hans. See also Wolfgang 
Pauli. 

Hankam, Oswald. See .4 r/o// Franks. 

Hanriot, [Adrien Armand] Maurice, 
chloral oses, A., i, 95. 

Hansen, Christian Johannes, estimation 

j, of the temperature and pressure in 

^vacuum distillation, A., ii, 267. 


Hansen, Christian Johannes, dr-ten 
fcion of boiling point. { 
temperature in vapours of 
cular complexity at small wp- 
A., ii, 827. 1 

Hanslian, Bud. See Ernst Beckmann 
Hanssen, Olav, the formation of ,- a T 
dioxide in surviving tissues * J '- 51 
55. : i! ' 

Hantzsch, Arthur [Rudolf], pantachr,,-. 
ism of violurates anti St j ts ,J1 1 
analogous oximiifb-ketoncs i • 
200 . ■' 1 

chroinoisomerism and liom-vdiromr. 
isomerism of nitroanilines K 
475, 727. ’ 1 ' 

chromoisomerism and homochromo 
isomerism of azoplienols, A., i, 799 
the equilibrium isomerism of acm 
acetic ester and the so-called k-." 
ropesis of its salts, A., i, sil, 
optical investigation of the chronio- 
phores of coloured salts and acitk 
A., ii, 370. 

Hantzsch, Arthur , and J. Heilbroa. 

pantachromic salts of oxiiuinn uxazJ 
lones, A., i, 198. 

Hantzsch, Arthur, and Jo*yl, Lister, 
hexanitrohydrazobenzenc mid salts of 
trinitrodiphenylamine, A., i, 
Hantzsch, Arthur , Joseph Lister, ii 

Flade, and Curt B. Hartung. 

homoclnoinoisomerisin, A., i, ifj, 
Hantzsch, Arthur, and Kurt Meisen- 

burg, molecular refraction of isomevk 
able unsaturated acids and their salts. 
A., ii, 169. 

Hantzsch, Arthur , and Kurt U. Meyer, 
formation of colourless ions from tii- 
phenylinethyl bromide, A., i. 23?. 
HantzBch, Arthur , and Philip JH f.'W 
Robertson, yellow and red forms of 
salts and hydrates of liydroxya/n- 
dorivatives, A., i, 203. 

Hantzsch, Arthur, and Rubai Robison, 
pantachromism of dimethyl- and 
diphenyl-violurates, A., i, l?b. 
purpuric acid, A., i, 200. 

Hanns, Josef, and A rn. Soxxkup, the 
separation of copper from cadmium 
and zinc by means of “ tiupferron, 
A., ii, 899. 

Hanzlik, Paul J method for the i>.r 
mation of sodium iodide in uninu; 
tissues, A., ii, 748. r 

Harcourt, Augustus George Kerno >t, a 
method for 'the approximate estima- 
tion of small quantities ol lead. k 
841 ; R, 82 ; discussion, R, 83. ^ ^ 
Harden, Arthur. , and 
Norria, fermentation ot gu#®* 
yeast and yeast juice, A., it 9— 



INDEX OF AUTHORS. 


ii. 1179 


Harden, Arthur, James Thompson, and ) 

& William John Young, apparatus for j 
collecting and measuring the gases 
solved during fermentation, A., ii, ! 

9ft/. 

Harden, Arthur, and William John 
Young, formation of phosphates in 
alcoholic fermentation, A., i, 292. 
alcoholic ferment of yeast-juice. V. ; 
Function of phosphates in alcoholic 
fermentation, A., ii, 643. 

Hsrding, Victor John , and Walter 
Soman Haworth, the synthesis of 
A J -cvclopenteneacetic acid and 1- j 
iaetliyi-A 2 'Cyclohexene-3-acetic acid, j 
T., 456; P., 61. 

Harding, Vidor John, and Charles j 
Weizmann, A«-nonenoic acid, T., ! 
299 ; P., 24. 

synthesis of 6-carboxy-3:4-dimethoxy- : 

‘ phenylglyoxylic acid, T., 1126; P., 1 
130. ' I 

Hare, R- F., the determination of iron . 
ami aluminium in inorganic plant j 
constituents, A., ii, 1001. 

Harkins, IV. D., Marsh test aud excess j 
potential. I. Quantitative determina- 
tion of arsenic, A., ii, 451. 

Harries, Carl Dietnch, glntardialdehyde, | 
A., i, 361. 

Harries, Carl Did, rich, Walther Franck, 
Karl Kircher, Rudolf Koetschau, and : 
ff. 0. Turk, action of ozone on organic j 
compounds. II., A., i, 607. 

Harri es, Carl Dietrich , and John Palrn^n, 
oxidation of cam phene with ozone, ! 
A., i, 497. 

Harries, Carl Dietrich , and Pen fried 
Petersen, synthesis of glycylamino- 
acctaldehyde, A., i, 228. 

Harris, Bar-id Fraser, reductase in liver 
and kidney, A., ii, 324. 
a reducing endo-enzyme in liver and 
kidney, A., ii, 730. 

Harrison, B. H. See Edward Bartow. 

Harrison, Edward F., and Percy A. W. 
Self, Kjeldahl estimations of nitrogen, 

A., ii, 751. 

Harrison, John B. P., estimation of the 
acid radicle in commercial bismuth 
subuitrate, A., ii, 352. 

Harrison, (Miss) Muriel Kate. See ; 
Holland Crompton, and James Frcde- j 
rick Spencer. 

Harrison, llilham, the starch-iodine ; 
reaction, P. , 252. 

Hart, Edwin Bret. See Shinkichi K. : 
Suzuki. 

Hart, F ., analysis of a fossil wood, A., ii, 
1077. 

Hart, R. preparation of o- and p- I 
mtrophenols. A., i, 730. 


Hartley, Ernald George Justinian, tetra- 
methyl ferrocyanide and some deriva- 
tives, T., 1066, 1725 ; P., 90, 210. 
Hartmann, Erich. See Max Guthzeit. 
Hartmann, Wilhelm, See Carl Paul 
Hartung, Curt B. See Arthur 
Hantzsch. 

Hartwell, Burl Laws , and Wilhelm B. 
Quantz, the phosphorus of the flat 
turnip, A., ii, 745. 

Hasegawa. See Karl Bernhard Leh- 
mann. 

Hasenbaumer, Julius. See Josef Konig. 
Hasselbalch, K. A., and J Lindhard, a 

new method for estimating sugar in 
urine, A., ii, 905. 

Hasselberg, B., spectra of the metals in 
the electric arc, VIII. Spectrum of 
uranium, A., ii, 811. 

Hasaler, F. See .Via DsnnBtedt. 
Hastings, F. U. See SkM-iehl K. 
Suzuki. 

Hata, S., the estimation of pepsin by 
the clarification of a turbid solution of 
egg-white, A., ii, 168. 

Hanke, Max, eutectic structures in 
silicate fusions, A., ii, 510. 

Hauser, Enrique , new form of eudio- 
meter, A., ii, 340. 

Hauser, H. See Eugen Bamberger. 
Hauser, Otto, the phiniboniobite earths, 
A., ii, 221. 

the play of colour of alexandrite, A., 
ii, 873. 

basic thorium sulphate, A., ii, 1075. 
Hauser, Otto, and H. Herzfeld, zirconium 
sulphates. Ill, The 4:3 basic zircon- 
ium sulphate and its hydrates, A,, ii, 
872. 

Hauser, Otto, and Fritz Wirth, the 
earths of euxenite, A., ii, 47. 
the so-called euxenite earths, A., ii, 
713. 

Hawk, Philip Bourier. See C. C. 

Fowler, and Paul E. Howe. 

Haworth, Walter X or man. See Victor 
John Harding. 

Hayhurst, Walter, and John Nun nan 
Pring, the examination of the, atmo- 
sphere at various altitudes for oxides 
of nitrogen and ozone, T., 868 ; P., 92. 
Haynes, Justin 11., metallurgy of uran- 
ium and vanadium, A., ii, 618. 
Headden, William, P. t occurrence of 
arsenic in soils, plants, fruits, and 
animals, A., ii, 890. 

Heaps, William. James. See. Sidney 

Nirdlinger. 

Hebert, Alexdndre, and Georges Truf- 
faut, nitrogenous and mineral com- 
position of ornamental plants, A. , ii, 
150. 



ii. 1180 


INDEX OF AUTHORS. 


Hebting, Josef, the removal of the I 
poisonous effects of hydrocyanic acid j 
by substances which split off sulphur, 
A., ii, 1096. 

Heckel, fidouard, influence of anes- 
thetics and of cold on coumarin-pro- 
ducing plants, A. , ii, 63. 

Hedin, Sven Gustav , the kinetics of 
enzyme actions, A., i, 290. 

Hegland, J. M. A., assay of anhydro- 
methylenecitrie acid and of “ citarine ” 
and “helmitol,” A., ii, 555. 

Hegler 0. See Otto Schumm. 

Heide, Karl von der, and F. Jakob, 
detection of benzoic, cinnamic, and 
salicylic acids in wine, A. , ii, 359. 

Heidelberger, M. See Floyd Jay 
Uetzger. 

Heidaschka, Alfr., and F. Rheinberger, 
fatty acids in cod liver oil, A., i, 
297. 

Heidaschka, Alfr., and E. Scheller, 

retene, A., i, 397. 

Heilbron, J. See Arthur Hant 2 sch. 

Heilner, Ernst, the influence of fat sub- 
cutaneously administered oil protein 
metabolism A., ii, 625. 

Heimrod, George William, and Ph mbits 
A. levene, the tryptophan-aldehyde 
reaction, A., ii, 559. 

Heintz, W. See Hermann Matthea. 

Heisler, Robert. See Fritz TJllmann. 

Helferich, R- See Emil Fischer. 

Heller, Gustav , quantitative develop- 
ment of the Sandmeyer reaction, 
A., i, 240. 

reduction and derivatives of onitro- 
cinnamoyl formic acid, A., i, 558. 

Heller, Gitstav, and Salo Aschkenasi, 
action of dichloroacetic aciil on aniline 
and its homologues. 11 1., A., i, 
738. 

Heller, Gustav, and Friedrich Frantz, 
a new step in the reduction of the 
nitro-group. III., A., i, 848. 

Heller, Gustav, and Wilhelm E. 
Galleh, influence of hydroxyl ions 
on azo-coupling. II., A., i, 286. 

Heller, Gustav, and Erich Griinthal, 
colour and affinity for mordants of 
anthraquinone derivatives. II., A., i, 
859. 

Heller, Gustav, and Apodolos SourliB, 
stable primary nitrosoamine, A., i, 
749. 

Heller, Gustav, and Walter Tiachner, 
bromination of o-nitrophenylpropi- 
olic acid, A., i, 37. 

reduction of o-nitrophenylpropiolic 
acid, A., i, 64. 

anomalous products of benzoylation, 
A., i, 770. 


Heller, Gustav, Walter TiscW 
Edmund Weidner, reductiou of UT* 
compounds with zinc dust ! 
acid. III., A., i, 596. t!l! 

Helm, Reiner von der, long-waved w 
of the banded nitrogen spectrum i° li 
ii, 811. 1 

Hempel, Walthcr, and Ralph / 
Klemperer, quantitative 
analysis, A., ii, 995. tra ‘ 

Hemsalech, Gustav Adolphe, tl ve n i 
tive duration of the rays of .aid™! 

m the spark with self-inducti-m 

A., ii, 765. 

relative duration of spectral r ar 
emitted by magnesium vatKnir in 
the electric spark, A., ii, 1014. 
Hemsalech, Gustave Adolphe, and Charts 
de Watte ville, line spectrum of 
calcium given by the oxy-aeetytae 
burner, A. , ii, 86. 
the yellow, orange, and red regions of 
the high temperature flame spectrum 
of calcium, A., ii, 86. 

flame spectrutn of iron at a hi«h 
i temperature, A., ii, 172. 0 

; Henderson, George Gerald, ami Robert 
Boyd, tlie oxidation of monohvdrie 
; phenols with hydrogen peroxide* T 
1C59; P.,204. 

Henderson, George Gerald , and £>,(.-*( 

; Ferguson Pollock, contributions to the 
I chemistry of the teipeues. Part VIII, 

] Dihydrocamphenc and dihydrobornvl- 

! cue, T., 1620; P., 203, 
j Henderson, George Gerald, and Life 
Maggie Mitten Jeffs Sutherland, con- 
tributions to the chemistry of the 
tcrpcncs. Part VII. Synthesis of a 
monocyclic terpene from thymol, I, 
1616 ; P., 203. 

Henderson, Lawrence Joseph, neutrality 
equilibrium in blood and protoplasm, 
i A., ii.139. 

ionic equilibrium in the organism. 

III. Measurements of the acidity of 

normal urine, A., ii, 327. 

! Henderson, Lawrence Joseph, and Altx- 
! under Forbes, estimation of the Ia 
, tensity of aridity and alkalinity witt 
2:5-dinitroquinol, A., ii, 541. 
Henderson, Yamkll, acapnia ami shock. 

IV. Fatal apncea after excess 
respiration, A., ii, 137. 

acapnia and shock. "V. Failure of respu" 
ation after intense pain, A., u, —>■ 
acapnia and shock. ^ II- ^ al urc 0 
the circulation, A., ii, 1093. 
Henderson, Yandell, and Mart"' 

Scarbrough, acapnia and shock. 

AcapDia as a factor m the daD 0 ers 
anesthesia, A , ii, 622. 



INDEX OF AUTHORS. 


ii. 1181 


gen ninger, Emil. See Alexander 

Kaamann- 

Henri, Vidor. Soe Henri Bierry, and 
(Mile.) P- Cernovodeanu. 

Henrick, Ferdinand [August Karl], the 
determination and convenient esti- 
mation of the radioactivity of 
mineral springs, A., ii, 249. 
an improvement in Fresenins' method 
for estimating hydrocarbons in gases, j 
A., ii, 355. ^ 

r aua ]y$i s of gases from mineral springs], i 
A., ii, Ull. 

Henrich, Ferdinand, W. Reichenburg, 

Q. Nachti^all, W. Thomas, and C. i 
Baum, action of diazo-compounds on ! 
ethyl glntaconate, A., i, 900. 

Henriot, Emile, the rays of potassium, 
A., ii, 678. 

Henriquea, Valdemar , and J. K. 
Gjaldbak, estimation of peptide com- 
pounds in proteins and in their cleavage 
products, A., ii, 764. 

Henriques, Valdemar , and Horen Peter 
Lauritr. Sorensen, the quantitative 
estimation of amino-acids, polypept- 
ides, and hippuric acid in urine by 
means of formaldehyde titration, A., 
ii, 164, 466. 

Hen2e, Martin , the influence of oxy- 
gen pressure on the gaseous ex- 
change of certain sea-animals, A., ii, 
785. 

HeriBsey, Henri, preparation of true 
arbutiu, A., i, 692. 

Hfoissey, Henri. See also Henri 
Cousin. 

Heritage, Gertrude L. See Elmer Peter 

Kohler. 

Herlitzka, Amedeo, influence of tempera- 
ture on the refractive index of white 
of egg, A., ii, 1013. 

Herman, I. See Edmond Emile 
Blaise. 

Herald, F. See Georg Lockemann. 

Herold. V ildor. See Frit: Foerster. 

Herr, V, F., condensation of petroleum 
and its distillates with metnylal and 
sulphuric acid, A., ii, 904. 

Herschfinkel, Heinrich, radio-lead. A., 
ii, 817. 

Herschfinkel, Heinrich. See also Fritz 
Ephraim. 

Herscovici, Berla. See Alfred Stock. 
Herter, Christian Archibald, action of 
sodium benzoate on the multiplication 
and production of gas by various 
itteteria, A., ii, 147. 

Herter, Christian Archibald , and Arthur 
j Hendall, the influence of dietary 
alternations on the types of intestinal 
A., ii, 323. 


Hertwig, Oscar, the action of radium 
emanations on the development of 
animal eggs. I. and II,, A., ii, 320,983. 

Hertz, Arthur F., F. Cook, and E. G. 
Schlesinger, the action of saline 
purgatives, A., ii, 145. 

Herz, Walter [George], an example of 
solubility influence. A., ii, 192. 
reciprocal solubility influence, A ii 
275. " ’ ’ 

the influence of chlorides on the 
solubility of boric acid, A., ii, 407. 
some complex metallic cations A 
n, fill. 

the solubility influence of electrolytes. 

A., ii, 711. J ’ 

the reaction between strontium sul- 
phate and sodium carbonate, A ii 
849. ’ ’ 

equilibria, in the action of potassium 
hydroxide on mercuric bromide and 
chloride, A., ii, 945. 
equilibria in the precipitation of lead 
hydroxide, A., ii, 1067. 

I Herz, Waller, and Alfred Kurzer, parti- 
lion law in mixed solvents. A., ii 

! 399, 1045. 

; Herzenstein, Anna. See Wilhelm 

Schlenk. 

' Herzfeld, E. See Ernst Winterstein, 
ami If. van Wyss. 

1 Herzfeld, II. See Olio Hauser. 

Herzig, Josef Geza Erdos, and Grete 
Ruzicka. galloflaviu. VI. Lactone 

dyes, A., i, 676. 

Herzig, Josef and Br. Erthal, prepara- 
tion of liexa- and penta-inethylpliloro- 
glucinol, A., i, 667. 

Herzig, Josef, and F. Schmidinger, con- 
densation products of gallic acid di- 
and tri-methyl ether. VII. Lactone 
dyes, A., i, 677. 

Herzog, Johannes, and D. Krohn, con- 
stituents of the rhizome of Impcratoria, 
A., i, 124. 

Herzog. Reginald Oliver, and R. Betzel, 
theory of disinfection, A., ii, 882, 

Herzog, Reginald Oliver , and Georg 
Rosenberg, changes in tanning [pro- 
cesses], A., ii, 934. 

Heslop, Mary Kingdon, and John Arm- 
strong Smythe, dyke rooks in North- 
umborland, A., ii, 313. 

Hess, Hermann. See Adolf van Baeyer. 

Hesse, Hugo. See Otto Mumm. 

Heubner, Wolfgang, phosphorus meta- 
bolism. IV. Phosphorus excretion 
of a new-born child, A., ii, 519. 

Heubner, Wolfgang, and Georg Wiegner, 
distilling apparatus for nitrogen esti- 
mations by Kjeldahl’s method, A., ii, 
240. 



ii. 1182 


INDEX OF AUTHORS. 


Heusler. Friedrich, magnetisable alloys 
of manganese, A., ii, 179. 

Heasler, Friedrich, and Franz Richarz, 
manganese, aluminium, and copper, 
A., ii, 99. 

Hevesy. Georg von , the electrolytic 
preparation of rubidium, A., ii, 
611. 

alkali hydroxides. I. The binary 
systems : sodium and potassium 
hydroxides ; potassium and rubi- 
dium hydroxides, and sodium and 
mbidinm hydroxides, A., ii, 835. 
electrolysis of the iodides of the alka- 
line earths dissolved in pyridine, A. . 
ii, 928. 

Hevesy, Georg von, and Richard Lorenz, 
electro-capillary phenomena with fused i 
salts, A., ii, 822. 

Hevesy, Georg von , and E. Wolff, 
silver-nickel thermo-element, A., ii, 
574. 

Hewett. D. Foster , vanadium deposits 
in Peru, A., ii, 719. 

Hewitt, F. IV. See Augustus Di-Are \ 

Waller. 

Hewitt, John Theodore, and Ferdinand \ 
Bernard Thole, the colour and con- ; 
stitution of azo-eompoumls, T. , 511 ; 
P., 54. 

the structure of xauthonium mid i 
acridiniuin salts ; preliminary note, 
P., 225. j 

Hewitt, John Theodore. See also (Miss) : 
Olive Eveline Ashdown. 

Heydrich, K., relation between the 
specific gravity and optical constants 
of isomeric organic compounds, A., i, 
705. 

Heydweiller, Adolf, relationship be- 
tween physical properties of solu- 
tions. I, Density and electrical 
conductivity of aqueous solutions of 
salts, A., ii, 106, 398. 

Heydweiller, Adolf, ami F Kopfermann, 
electrolysis of glass, A., ii, 685. 

Heyer, R. See Richard Zsigmondy. 

Heyl, Frederick IF. Sec I,. Cl as. 
Raiford. 

Heyl, Georg , Cory dal is aima, A., ii , 441 . 
alkaloids of Corydalis solid a, A. , ii, 

441. 

Heymann, Leonid. See Fritz Ephraim. 

Heyn, E., the equilibrium diagram of 
iron-carbon alloys, A., ii, 298. 

Hicks, IF ill arm Longton, 2-methyl-l:3- 
dihydro-benzoxaziiie-4-one and related 
derivatives, T., 1032 ; l\, 91. 

Hicks, IViliiam Mitehinson, critical 
study of spectral series. 1. The 
alkalis, hydrogen and helium, A., ii, , 
86 . 


Higgins, Harold L., and j oh 
elementary analysis by int-aiis *° tt ' 
calorimetric bomb, A,, ii, 4 ^ ^ a 

Higgins, Harold L. See* also V. . 

Gano Benedict, and lf m 
Higuchi, Skigeji. See 
Hildebrand, Joel //., colon/, r ■ 
solutions, A., ii, 1055 " f 10 ' iw 
Hildesheimer, Arnold , derivatives i 
amino-ft-butyric acid, A., i ( 
Hildesheimer, Arnold, See also p i 
Neuberg. 5 Vf 

Hilditch, Thomas Percy, the E ff ect f 
contiguous unsaturated eroiiiu 
optical activity. p art v , I'|L“' 
chemical evidence of the structuierf 
“ a-disnlphoxides,” T., J 091 • p t,.- 
intermolecuhr condensation ofaronlaft 
sulphinic acids. Part I T -tt-o 
P.,294. ‘ 


the effect of contiguous nnsat nraie-1 
groups on optical activity. p iir t \*y 
The influence of molecular svin. 
metry : application to the relative 
rotatory powers of position-isMi*.-. 
ides, 141. 

Hilditch, Thomas Percy, and All: a 
Ernest Duns tan, the correlation of 
viscosity with other constitutive pro. 
parties ; preliminary note, 1 \, 3 U, 

Hilditch, Thomas Percy, and Siu'mid 
SmileB, the intramolecular rcarrauce- 
ments of dipheuylmethanc o-,u!nij. 
oxide, P., 174. 

Hilditch, Thomas Percy. See also 
Sydney Robert Edminson. 

Hilditch, Warren W. See Lmoiyt'f 
Benedict Mendel. 

Hilgendorff, G. See Emil Erlenmeyer. 

Hill, Archibald Vivian, mude of action of 
nicotine and curare, detenniuid Ly 
the form of tko contraction curve 
and the method of temperature- 
coefficients, A., ii, 59. 

[relative velocities of diffusion], A., ii. 


695. 


heat, production of muscle, A,, ii, 730. 
Hill, Archibald Vivian. See also Jos-yh 

Barcroft. 

Hill. Arthur E., inconstancy of tat 


solubility product, A., ii, 9-3(). 

Hill, Ernest George, and Annvla Pom 11 ’ 
Sirkar, electric conductivity and den- 
sity of solutions of hydrogen fluoride. 
A. , ii, 27. 

Hill, J. W. See W. A. Drushel. 

Hill, Leonard Erskim, and J/i irta 
Flack, influence of oxygen .inhalations 
on muscular work, A., ii, 724. 

Hill. Leonard Erskine, and Jam Hac- 
kenzie, effect of oxygen inhalation 
muscular exertion, A., in 81b- 



INDEX OF AUTHORS. 


gill Leonard Erskine, R. A. Bow 
Unda, and II. R- Walker^ relative in- 
fluence of the heat and chemical im- 
purity of close air, A., ii, 1079. 
gill Leonard Erskine, John F. Twort, 
and If- E. Walker, compressed-air' 
illness- II- The desaturation of the, 
arterial blood as measured by the nitro- 
«eii dissolved in the urine, A., ii, 1079. 
Hill. Leonard Er skint, John F. Twort, 
Jl. B. Walker, and R. A. Rowlands, 
effect of breathing oxygen on the 
nil rogan and oxygen of the urine, A., 
ii, 1079. 

Hill, Leonard Erskine. See also J. F. 

Mackenzie, and John F. Twort. 
Hillebrand, William Francis, and 
Wahkmar Theodore Schaller, the 
mercury minerals from Terlingua, 
Texas, A., ii, 306. 

Hillebrand, William Francis , and Fred 
E. Wright, new occurrence of plumbo- 
javositc, A., ii, 966. 

Hillebrand, William Francis. See also 
Ff‘d>. rick A. Canfield. 

Hilpert, Siegfried, reduction of iron 
oxide by hydrogen and carbon mon- 
oxide, A., ii, 39. 

oxygen evolved from ferric oxide at 
high temperatures, A., ii,130. 
the magnetic properties of the modifi- 
cations of iron, A., ii, 579. 

Hilpert, Siegfried, and Edward Colver- 
Olauert, sulphurous acid as an etch- 
ing reagent for metallographic pur- 
poses, A., ii, 900. 

Hilpert, Siegfried, and Ernst Kohl- 
meyer, calcium ferrites, A., ii, 35. 
Hilpert, Siegf ried, and Richard Nacken, 
crystallisation of fused lead silicates, 
A., ii, 955. 

finrichs, Gustav Detklef, calculation of 
atomic weights: solution of the 
equation of condition, A., ii, 26. 
practical method for the calculation of 
atomic, weights, results obtained by 
its use, and some deductions drawn 
from it, A., ii, 285. 
exact atomic weights of oxygen and 
silver, A., ii, 844. 

linrichsen, Fnedrich Willy, and Erich 
Kindacher, theory of the cold vul- 
canisation of rubber, A., i, 330. 
molecular complexity of caoutchouc in 
the milk, A., ii, 62. 

hnBberg. Oscar [ Heinrich Daniel], be- j 
naviour of phenyl sulphide towards 
hydrogen peroxide, A., i, 164. 
colourless and yellow tliiosalieylic [o- 
tmolbenzoic] acids, A., i, 260. 
synthetical experiments with esters of 
thiodigly collie acid, A., i, 334. 


ii. 1183 

’ Hinsberg, Oscar [Heinrich Daniel], 
synthetical experiments with o-xyl- 
ylene cyanide, A., i, 486. 
behaviour of aromatic disulphides at 
high temperatures, A., i, 553. 

Hintz, Ernst, the arsenic content of the 
Max spring at Diirkheim a.d. Haardt, 
A., ii, 510. 

; Hintz, Ernst , and L<o Griinhut, im- 

; proved method for analysis of gases 
from mineral springs, A., ii, 356, 1111 . 

Hirata, J)., ferment concentration in 
pure pancreatic juice, A., ii, 423. 

I Hirata, Gowhi, the relationship between 
the anti-trypsin of the blood and 
that of the urine, A., ii f 971. 
tlie quantitative relations of diastase 
in different organs of different ani- 
mals, A., ii, 979. 

diastase in the blood and urine of 
rabbits, A., ii, 981. 

Hirayama, A'., proteolvtic ferments, A 
b 449. 

Hirokawa, // ntchi, the influence of 
long-continued ingestion of nucleic 
acid on the purine metabolism ami the 
excretion cfallantoin in the dog, A., 
ii, 787. 

Hirsch, Paul. See Emil Abderhalden. 

Hirschberg, Else. See Carl Neuberg. 

Hir8chberg, Z, ion. See TMhar Wohler. 

Hirschkind, JVilbhn, the reversible 
action of oxygen on magnesium 
chloride, A,, ii, 613. 

. Hirtz, Heinrich. See Ludwig Mond. 

Hladfk, Jaroshc, vaporisation in 
vacuum, A., ii, 930. 

Hocheder, Ferdinand. See Richard 
Willstatter. 

, Hock, Hinrirh. See Karl Andreas 

i Hofmann . 

; Hober, Rudolf, action of neutral salts 
in physiological processes, A., ii. 
330. 

action of same organic salts of the 
alkalis on muscle, blood cor- 
puscles, protein, and lecithin, A., 
ii, 878. 

Hobold, Kurt. See Karl Andreas Hof- 
mann. 

Hockendorf, Paul, the influence of cer- 
tain alcohols, hydroxy- and amino- 
acids of the aliphatic series on the 
sugar and nitrogen excretion in 
phloridzin diabetes of the dog. I., A., 
ii, 146. 

Hodtke, Otto. See Heinrich Biltz. 

Hobn, Fritz. See lynaz Bloch. 

Hotter, Lotkar. See Hermann Gross- 
mann. 

Hbnigschmid, Otto, calcium silicides, A . , 
ii, 503. 



ii. 1184 


INDEX OF AUTHORS. 


Hoes alia, Heinrich von, physiology and Hofmann, Karl Andreas, an<i n ■ 
pathology of Bodium chloride meta- Xirmrsuther, metallic danyat 1 . . i,<; 

holism, A., ii, 424. chloro- and bromo-acetjlene ^ 

digestion of cellulose. II. The in* 16. ’ 4 h 

gestion of cellulose by the dog, A., compounds of ti-initrotau^.^ 
ii, 877. hydrazine,, phenylhyfa,;,,. 

Hoeaslin, Heinrich von, and E. J. Les* azobenzene : the side Videm-v fi 

ser, the decomposition of cellulose in uitro-group, A., i t 543 - 0 1,;< 

the horse’s caecum, A., ii, 626. spectra of the erbium compounds 

Hoff, Jacobus Henricus van't, apparatus Stark's valency hypothesis \ - 

for testing gypsum, A., ii, 348. 171. 0 ‘ '' 

Hoffman, Charles. Sec Henry Lord Hofmann, Karl Andreas, //,■/, r 
Wheeler. reuther, and H. lecher, carhS 

Hoffmann, Conrad, and B. IF. Hammer, perchlorates, A., i, 105. <ra 

some factors concerned in the fixation Hofmann, Karl Andreas, Hair r; 
of nitrogen by azotobacter, A., ii, 988. reuther, and A. Thai, quino.ai bonKi 
Hoffmann, F., La Roche & Co., pre- perchlorates (II.) and the sohvS 
paration of carbanatoguaiacol-5 sul* action of chlorinated ethanes 4 ' ! 
phonic aeid and its salts, A., 168. 

i, 167. Hofmann, Karl Andrew, August. n fitr 

preparation of hexainethylenetetr- ler, aud Kurt Hobold, perchloric 
aminetriguaiacol, A., i, 378. as a reagent in organic chemistry \ 

Hoffmann, Josef, the behaviour of Gold* i, 370. 

schmidt’s ferroboron and manganese- Hofmann, Karl Andreas, August Met:- 
boron on heating in chlorine and ler, and If. Lecher, oxoninm ikt- 

hydrogen sulphide, and the pro- chlorates, A., i, 187 . 1 

bable chemical nature of borides, Hofmann, Karl Andreas , and }U<kh 
A., ii, 508. Roth, aliphatic diazo-salts, A., j, 

Goldschmidt’s ferroboron and man- -232. 
ganese-boron, and the residue ob* Hofmann, Karl Andreas, {Graf) Andn 
tained on heating ferroboron in Zedtwitz. and H. Wagner, enters of 

hydrogen sulphide, A., ii, 959. perchloric acid, A,, i, 3. 

Hoffmann, Max K., formulation and Hofmeier, F. See Robert Kremann. 

nomenclature of inorganic compounds, Hogg, J. L., friction in gases at low 

A.,ii, 196. pressures, A., ii, 271. 

Hofinann, Adolf, and Frantihk Slavik, Hohenegger, Christian. See C-Jtl 
manganese minerals from Veitsch, Paal. 

Styria, A., ii, 314. Hohmanu, Karl, automatic gas analysis 

Hofinann, F. B . , chemical excitation and apparatus, A., ii, 237. 
paralysis of non-medullated nerves and Holde, David, 71. Doscher, and t?. 
smooth muscle in invertebrates, inves- Meyerheim, hydrolytic decomposition 
tigations on the chromatophorcs of of aqueous alcoholic solutions of alkali 
cephalopods, A., ii, 523. soaps, A., i, 538. 

Hofinann, Karl Andreas, zirconia and Holderer, Maurice, influence of the re- 
evbia from titanium minerals, A., ii, action of the medium on the filtra 

1073. tion of diastases, A., i, 212. 

Hofmann, Karl A ndreas, Kurt Hobold, influence of the reaction of the medium 
Avgust Metzler, and Rudolf Roth, on the filtration of malt enzymes, 

ammonium and oxonium perchlorates : A., i, 212. 

relationship between constitution and filtration of diastases, A., i, 3b. 
behaviour towards water, A., i, 818. Holderer, Maurice. See also (tutor 1 
Hofmann, Karl Andreas, and Heinrich Bertrand. 

Hock, diazoamiiiotetrazolic acid, A., Holdermann, Karl, and Roland Bohol I 
j # 547 . indanthren and flavanthreu. All. 

Hofmann, Karl Andreas, Heinrich Products of the action of nitnc 

Hock, and Mo// Roth, diazohydrazo- acid on flavanthreu : elemen.ary 

compounds (telrazens) : diazo-com- analysis of difficultly coinlimti.'.e 

pounds from aminoguanidine, A., i, substances rich in carbon. - 

446, OOK 

Hofinann, Karl Andreas, and Heinz 
Kirmreuther, chlorocthylcnes, A., 
i, 3. 


tov. , . I 

Holliger, M., volumetric estimation 01 
sulphuric acid by the barium chroma-* 
method, A., ii, 239. 



INDEX OF AUTHORS. 


ii. 1185 


Hoiinageii H. ,C5ee Heinrich Rubens. 

Holmberg, Bror, action of sulphur and 
ammonia on organic sulphides and 
disulphides, A., i, 150. 

.(.tolyl trisulpliide. A., i, 165. 
amphoteric nature of caeodylic acid, 
A., i, 234. 

ester acids of thiocarboxylic acids with 
aliphatic alcohol acids. IV. Pre- 
paration of rhodanins, A., i, 361. 

Holmberg, Bror, and B, Psilanderhielm, 
some amide derivatives of thiocarbo- 
<dvcollic acid, A., i, 834. 

Holmeg, (Miss) Mary E., and (Miss) 
Mary V. Dover, use of organic electro- 
lytes in cadmium separations, A., ii, 
1111 . .. 

Holsti, Osftn, phosphorus metabolism in 
man, A., ii, 519. 

Holtkamp, H. See Beau Koppel. 

Holwech, Wilhelm, the relation between 
tlit! formation of nitric oxide and the 
electrical and thermal properties of 
short direct-current arcs with a cooled 
anode, A., ii, 578. 

Holwech, IV ilkelm, and Adolf Koenig, 
yield of nitric oxide in the combustion 
of air in the cooled, direct-current arc, 
A., ii, 1058. 

Holwech, Wilhelm. See also Fritz 

Haber. 

Homer, (J/m) Annie, the Friedcl-Crafts’ 
reaction applied to naphthalene : the 
action of di-, tri*, and tetra-alkyl 
halides : preparation of a/3a'#'-di- 
uaphthanthraccne, T., 1141 ; P., 

11 . 

Homer, (Miss) Annie , and John Edward 
Purvis, the absorption spectra of 
naphthalene and of tetramethyl- 
naphthalene, T., 280; P., 5. 
the absorption spectra of dinaphth- 
anthracene and its hydro-derivative 
compared with the absorption 
spectra of its isomerides, T., 1155 ; 
P., 25. 

Homfray, (Miss) Ida Frances , the relation 
between solubility and the physical 
state of the solvent in the case of 
the absorption of carbon dioxide in 
p-azoxyphenetole, T., 1669; P., 
197. 

absorption of gases by charcoal, A., ii. 
'71 ; i, 1041. 

londa, Kotaro , magnetisation of certain 
alloys as a function of the composi- 
tion and the temperature, A., ii, 
686 . 

thermo-magnetic properties of the 
elements, A., ii, 686. 

10 .? da > See also H. E. J. 0. 

■Qti Bois. 


Hoogenhuyze, C. J. C. van, the forma- 
tion of creatine in the muscles at the 
tonus and in the development of 
rigidity, A., ii, 428. 

Hoogenhuyze, 0. J. C. van. See also 
Cornells A. Pekelharing. 

Hooker, Donald R., the isolated kidney. 
1 he influence of pulse pressure upon 
renal function, A., ii, 1087. 

Hooper, David, secretion of Phromnui 
•margin el la, A., ii, 429. 

Hope, Edward, and William Henry 
Perkin, jun. t pentane- and isopentane- 
amricHi'bnxylic acids, P., 178. 

Hope, Edward, an d Robert Robinson, 
ir of nitrognoscopiiie and 

p le ^ su bstanccs ; preliminary note, 

Hope, Geoffrey D. Sec Frederick Gcorqe 

Donnan. 

Hoppe, Gerh. See Robert Pachorr. 

Hoppe, J. See Theophile Fischer. 

Hopwood, Arthur and Charles Weii- 
mann, synthesis of dipeptidcs of lauric 
and u-nonoic acids. Products of the 
condensation of lauric and u-noiioic 
acids with glycine, alanine and leucine ; 
preliminary note, P., 69. 

Horn, David Wilbur, is there caramel- 
isation in Rivas’ test? A., ii, 668. 

Horn, Hans. See August. Michaelis. 

Hornberger, Richard, humic acids of 
grey sand and brown sandstone, A., 
ii, 745. 

Horrmann, Paul, action of phosphorus 
pcntachloride on piorotin, A., i, 
577. 

Horton, Edward. See Henry Edward 

Armstrong. 

Horton, Frank, the emission of positive 
rays from heated phosphorus com- 
pounds, A., ii, 176. 

Hoshiai, Zin-nomke. See Ginzaburo 

Totani. 

Hosking, Richard, viscosity of water, 
A., ii, 20. 

Houben, Josef, and Walter Brassert, 
action of alcoholic hydrogen chloride 
on m-methylnitrosoaminobenzoic acid, 
A., i, 170. 

Houben, Josef , and Robert Freund, 
synthesis of aromatic amino-acids. 
IV. Direct carboxylation of dimethyl- 
aniline in the nucleus : rearrange- 
ment of alkylphenylcarbonates into $>- 
and oalkylaminobenzoutes, A., i, 
110 . 

Houben, Josef Arnold Schottmiiller, 
and Robert Freund, synthesis of 
aromatic amino-acids by rearrange- 
ments. III. Alkylaminotoluic acids, 
A., i, 34. 



INDEX OF AUTHORS.- 


ii. 1186 


Houben, Josef, and Karl M. L. Schultze, 
carbitliionic acids. IV. Esters of 
perthio-acetic, -propionic, and -phenyl- 
acetic acids, A., i, 711. 

Hough, George J., titration of ferrous 
salts in the presence of hydro- 
chloric and phosphoric acids, A., ii, 
457. 

Hough, Theodore. •, the influence of in- 
crease of alveolar tension of oxygen 
on the respiratory rate and the 
volume of air respired while breath- 
ing a confined volume of air, A., ii, 
511. 

Howard, Henry , the heat of chemical 
reactions as a basis for a new analytical 
method, A., ii, 239. 

Howard, Hubert. See Frank George 

Pope. 

Howard, Hetcman, atomic weight ac- 
curately a function of the volution 
of ideal space-symmetry ratios, A., 
ii, 490, 600. 

Howe, Paul E., and Philip Bouvier 
Hawk, repeated fasting, A., ii, 
728. 

Howe, Paul E., H. A. Mattill, and 
Philip Bouvier Hawk, fasting studies 
on men and dogs. A., ii, 728. 

Howell, William Henry, thrombin, 
antithrombin, and prothrombin, A., i, 
793. 

Hub, Alfred. Sec Haas Meyer. 

Hubbard, J. C., physical properties of 
binary mixtures of liquids, A., ii, 
809. 

Huber, Max. See Julius Schmidlin. 

Hubert, A., disappearance of sulphur 
dioxide, A., ii, 152. 
detection of formaldehyde in wines, 
A., ii, 465. 

Hubert, A., and F. Alba, detection of 
sulphuric and phosphoric acids in 
wines, A., ii, 651. 

Hudig, J., and M. J. van' l Kruys, 
apparatus for measuring known 
quantities of liquids, A., ii, 995. 

Hudson, C. S., relation between tlje 
chemical constitution and the 
optical rotatory power of the sugar 
lactones, A., i, 220. 
inversion of sucrose by invertase. VI. 
Theory of the influence of acids and 
alkalis on the activity of iuvertase, 
A., i, 797. 

is the hydrolysis of cane sugar by 
acids a unimolecular reaction when 
observed with a polariscope ? A., ii, 
702. 

Hudson, C. S ., and H. S. Paine, hydr- 
olysis of salicin by the' enzyme 
emnlsin, A., i, 83. 


Hudson, G. S., and II. a p a - 

version of sucrose by inveiti. 6 AV 
Influence of acids and alkaiif,' \ ‘ 
activity of invertase, A., i 1 1 " 
inversion of sucrose by iuverta.- ’ v 
Destruction of invertase fowl 
alkalis, and hot water, A { ' 

inversion of sucrose by im-Jf ' 'V.„ 
Effect of alcohol on inverts* i ' 
798. 

Hudson, C. S . , and Will;,, e i 
the use of invertase *m the .i.tenutu*' 
tion ot the alkalinity or aH.lii,- V 
biological fluids. A., ii, 7 gj * 0 

Hflssy, Werner. See Frit. Straus 
f rmt - Seeiiicfciv/wuM Her 

Hughes, Ernest Clnshtt, ami 
Walsh Titherley, C.-braino-aiili' 

dihydro-1 :3-bcnsoxa zinc-4 -one and 

lated derivatives, P., 311, 1 

Hughes, Ernest Chislell. Sroalso J,« ,, 
Wuhh Titherley. ' ' 

Hughes, Will mm E. See Fnd.nl- 
Xulhco Perkin. 1 

Hnguet, estimation of total uitnmm ii, 
urine, A., ii, 155. 

Hulbirt, E. 11 See Own W. Richard- 
son. 

Hull, Thomas Ernest, estimation of 
carl on in iron and steel and in iron 
alloys by direct combustion. P, 91 

Humfrey, J. C. W. See Waiter Rosen- 
hain. 

Humphreys. Thomas Cltweat. See 
Thomas Slater Price. 

Humphries, Herbert Brooke Trent. See 
Alexander McKenzie. 

Hunt, Be id, the effect of inanition anil 
of various diets on the resistance of 
animals to certain poisons, A., ii, 736. 

Hunter, And ear, estimation of small 
quantities of iodine, with special 
reference to the iodine content of the 
thyroid gland, A., ii, 650. 

Hunter, Andrew. See also Si'fkrM 
Simpson. 

Hunter, Matthew A., titanium, A., ii, 
302. 

Hurt, H., the aluminium reaction of 
mercury salts insoluble ill water, A., 
ii, 805. 

Husmann, J. See Adolf Griin. 

Hutchinson, Arthur, composition and 
optical characters of dolomite from 
Algeria, A., ii. 306. 

Hath, M. E. See If. Stoltzenberg. und 
Daniel Vorlander. 

Huttner, F. See Wilhelm Manchot. 

Huybrechts, Maurice, estimation of 
sulphuric acid and of sulphur in 
pyrites, A., ii, 544. __ 

estimation of barium, A., ii, 8 *-<■>• 



INDEX OF AUTHORS, 


ii. 1187 


I. 

Ibrahim, Jussuf physiology of diges- 
tion in new-born infants, A., ii* 
320. 

the enzymes which act on disaccharides 
in the human embryo and new-born 
child. 1., A., ii, 629. 

Ibrahim, Jussuf, and L. Kaumheimer, 
the enzymes which act on disaccharides 
in the Jmman embryo and new-born 
child. II., A.,'ii, 629. 

Ibrahim, Jumf, and T. Kopec, gastric 
lipase. Gastric lipase in human 
cmbiyo and new-born child, A., ii, 
422. 

Iliin. Leo F., the action of zinc oxide on 
tannin, A., i, 381. 

molecular weight of tannin, A., i, 
762. 

action of arsenic acid on gallic acid, 
A., i, 90S. 

Imabuchi, T., nutritive value of blood 
proteins, A., ii, 322. 
the iron-content of tile liver after 
feeding on ferratin, A., ii, 324. 
Imbert, Georges, and Consortium fur 
Elektrochemische Industrie, hydroxy- 
aliphatic acids from the products of 
the interaction of hypoehlorous acid 
or chlorine and the glycerides of 
aliphatic acids of animal or vegetable 
origin, A., i, 7. 

Immiach, Kurt Benno. Sec Emil Abder- 
halden. 

Inaba, R. See E. Gatz. 

Inouye, Katsuji. See Ernst Cohen. 
Irvine, Jama Colqukoun, and Charles 
Scott Garrett, acetone derivatives of 
^-fructose, T., 1277; P., 143. 

Irvine, James Colqukoun, aud David 
McNicoll, the constitution and mu fa- 
rotation of sugar anilides, T., 1449; 
P-, 195. 

Isaac, [Mm) Florence, the spontaneous 
crystallisation and the melting- and 
freezing-point curves of mixtures of 
hv ° substances which form mixed 
crystals and possess a minimum or 
eutectic freezing-point : mixtures of 
azobenzene and bcnzylaniline, A., ii, 
1034. 

IsakofF, L., anomalous dispersion or 
l gnt in an aqueous solution of neodym- 
ium nitrate, A., ii, 1013. 

lacovesco, Henri, cataphoicsis of fer- 
nients and colloids, A., i, 290. 

See Fritz Glaser. 

L See A. Moser. 

See 0. L. Barn e bey, 

See Emil Abderhalden. 
See IV, Zaleski. 


Isenburg, A. 
fcgarischeff, A 
fsham, R, M. 
Isr *el, Arthur. 
Israilsky, W. 


Itallie, Leopold van, presence of liydro- 
cyamc acid in the order Thalicirum, 
A., ii, f,34. 

Ivanoff, A\ influence of phosphates 
on the respiration of plants, A., ii, 

action of useful and injurious stimu- 
lants on the respiration of plants, 
A., ii, 532. * 

Izar, Guido, the influence of certain 
mercury compounds on metabolism 
A., ii, 53. 

uric acid formation. V and VI A 
ii. 325, 427. ’’ ’’ 

J. 

Jackson, Charles luring, and Augustus 
Henry Fiske, a method for purifying 
and drying organic liquids by wiping, 
A., ii, 1110. J 1 

Jackson, Charles Loving, and II. A. 
Flint, action of acetic anhydride on 
octabromo-l'-hyilroxy-l-mcthoxy-o- 

qniuo-1 monoxide, A., i, 121. 

tetiabroiiiodiketocyclopentcne, A,, i, 

177. 

Jackson, D. E., the pharmacological 
action of uranium, A., ii, 983. 
Jackson. F. (jf. See Theodore JVilliavi 

Richards. 

Jacobs, Walter A., and Phoebus A. 
Levene, pentose in the pancreas. A., 
ii, 729. 

Jacobs, U alter A. See also Phrebus A. 

Levene. 

JacobBohn, IV. See Carl Mannich. 
Jacobson, Clara, the concentration of 
ammonia in the bh>od of cats and dogs 
necessary to produce ammonia tetany, 
A., ii, 986. 

Jacobson, Clara. Sec also Anton J. 

Carlson. 

Jacobson, C. A., and 8. C. Dinsmore, 
improved siphon, A., ii, 601. 
separating apparatus, A., ii, 704. 
Jacobson, C. A. Sec also Edward Kellogg 

Dunham. 

Jaeger, Frans Mounts, tellurium. I. 
The mutual behaviour of the elements 
sulphur and tellurium, A., ii, 497. 
Jaeger, Frans Maurits. See also Pieter 
J. Montagne. 

Janecke, Ernst, ternary systems with a 
ternary transition point in the liquidus- 
solidua diagram. The system lead- 
cadnrium-mereury, A., ii, 699. 

JafF6, Adolf. Sec Frederic IV. Richard- 
son. 

Jaffe, George , specific velocity and re- 
combination of the ions in hexane, 
A., ii, 481. 



ii. 1188 


INDEX OF AUTHORS. 


Jaffe, George, photoelectric effect ex- 
hibited by zinc in hexane, A., ii, 681. 

Jaffe,//. See Alfred Byk. 

Jager, L. de, a red pigment in urine, A., 
ii, 328. 

the formaldehyde titration [of amino- 
acids, etc.] in urines, A., ii, 
467. 

luteol [as an indicator], A., ii, 746. 
estimation of total nitrogen by means 
of formaldehyde titration, A., ii, 
751. 

the influence of urea on the estimation 
of amino-acids by formaldehyde, A. , ! 
ii, 761. 

Jahn, Stephan, an ozonometer, A., ii, 
996. 

Jahn, Stephan. See also Anion Kailan. 

Jakob, F. See Karl von f ler Heide. 

Jakowkin, Alexander A ., theory of solu- 
tions, A., ii, 274. 

Jambor, Josef , estimation of the alkalis ; 
removal of the ammonium salts, A., 
ii, 1111 . 

James, Charles , thulium, A., ii, 412. 

James, Charles, and L. A. Pratt, basic 
nitrate of yttrium, A., ii. 713. 

James, Thonuis f. Campbell, the action of 
bases oil a£-dibromo butyric acid and 
its esters, T., 1565 ; P., 201. 

Jamieson, George Samuel , new volu- 
metric method for cobalt and nickel, 
A., ii, 658. 

Jamieson, Thomas , hairs of Sldlaria 
media and the assiniiliation of nitro- 1 
gen by plants, A., ii, 645. 

Jannasch, Paul [Ehrhardt], action of 
carbon tetrachloride vapours on 
minerals and application to quantita- 
tive analysis, A., ii, 1076. 

Jannasch, Paid, and T. Seidel, quanti- 
tative volatilisation of arsenic from | 
solutions, arsenic chloride being 
reduced to arsenions chloride by 
hydrazine salts, A., ii, 546. 

Jannopoulos, Stephen P., detection of 
mercuric chloride in compressed gun- 
cotton, A., ii, 549. 

Jansen, B. C. P., enterolipase, A., ii, 
980. 

Jaqnes, Arthur, influence of dissolved 
gases on the electrode-potential in 
the system silver-silver acetate, A., 
ii, 383. 

ionisation in aqueous solutions of lead 
and cadmium, A. , ii, 387. 

Jaquet, A., the after effect of increased 
muscular work on metabolism, A., ii, 
519. 

Jaitrowitz, Hermann, formation of 
oxalic acid in the organism, A., ii, 
978. A 


Javillier, Maurice, migration ofalkal.,' , 
in grafts of Solanaeeac ou SolaiJ^' 
A., ii, 646. ‘ Ci0 ‘- 


Jellinek, Karl, existence of t] le ar , 
argenti (Ag+Ag- A «,- £5" 
brium, A., ii, 2/9. ' * *'■' 

Jentgen, H cellulose. 1. u , 
cellulose, A,, i, 654. 

Jerusalem, Ernst, and Ernest f[ en . 
Starling, the significance of car i’; 
dioxide for the heart beat 4 * 


Jerusalem, George , the morphotroid 
relationships between KiHcon and ear " 2 
bon compounds of corresponding com* 
positions, T., 2190; P.,249. 

Jesse, B. H., jun. See Tkod„rr. Jr,v. 
Ham Richards. 

Jinendradasa, James Xadoris. 
Alfred Francis Joseph. 

Joannovics, Georg, and End Petr,- pj c ^ 
tolylenediamine poisoning. A., ^ 435 ’ 
Jodidi, S. L., organic nitrogenous com. 
pounds in peat soils, A., ii, 339. 

Jorgensen, Gunner, detection of mor- 
phine in organs, A., ii, 763. 

Johann, U. See Olio A. Oesterle. 

John, William Thomas . See Thom 
Martin Lowry. 

Johns, Carl Oscar. See Henri) Lord 

Wheeler. 

Johnson, Alice. See Harold L. Higgins, 

Johnson, Treat Baldwin , pyrimidines, 
XLV ] IT. Synthesis of 5-cyanmiraeil, 
A.,i, 69. 

Johnson, Treat Baldwin, and Herkrt 
H. Guest, amines. II. Syntheses of 
jo-mtrophenylelliylatnine and 2:4- 
(linitrophenylethylamino, A.,i, 310. 
amines. III. Alkylations with di- 
methyl sulphate : synthesis of di- 
methylphenylethylamine, A., i, 
47°. , 

metathetical reactions: ethftr-tluoearb- 
amides and their relation 1 o f am- 
monium bases, A., i, 729. 
oxazole series : the addition of cyanic 
acid to epichlorohydrin, A., i, 885. 

Johnson, Treat Baldwin, and Bafh If. 
Langley, oxazole series : syntheses of 
2 -ketotctrahydro-oxazohs, A., i, Mi 

Johnston, John, thermal dissociation of 
calcium carbonate, A,, ii, 831. 

Johnston, John. See also Eugene 1 to,-." s 


nickel 


Allan. 

Jolibois, Pierre, two new 
phosphides, A.,, ii, 152. 
relations between white pW,: 
red phosphorus, and pyvomoipbK 

Iolk t SP S) A -*|' ** 

propylcarbinol, A., 1 , ho. 



IXDEX OF AUTHORS. 


ii. 1189 


Jolles, -U°V detection of biliary 

* aC id ?j lfevnloae, glycuronic acid, and 
pentoses in urine, A., ii, 164. 

Joly. t* 1 ® amount of thorium in 
sedimentary rocks. I. Calcareous 
and dolomitic rocks, A., ii, 723. 
the amount of thorium in sedimentary 
rocks. II. Arenaceous and argil- 
laceous rocks, A.,ii, 969. 

Jona! Judah J. , salivary adaptation, A., 
ii, 516. 

Jones, D. Brea*. See Thomas Burr 
Osborne. 

Jones, Qrinndl, atomic weight of hydro- 
gen, A., ii, 404. 

Jonei, GrinneU. See also Gregory Paul 

Baxter. 

Jonos, Harry Clary , and IV. TV. Strong, 
absorption spectra of various salts in 
solution, and the effect of tempera- 
' ture on such spectra, A., ii, 87, 172. 
absorption spectra of solutions ; a 
possible method for detecting the 
presence of intermediate compounds 
in chemical reactions, A. , ii, 246. 
absorption spectra of certain uranous 
and uranyl compounds, A., ii, 
370. 

Jones, Harry Clary. See also Alphonse, 
Morton Clover, and 'George F. White. 

Jones, Henry Chapman, silver amalgams, 
T., 336 ; P., 47. 

Jones, Herbert Edwin. See David 
Leonard Chapman. 

Jones, Humphrey Owen, and Joseph 
Keith Mathews, the reduction of 
nitrosyl chloride, A., ii, 1060. 

Jones, Humphrey Owen, and Edward 
John White, a supposed case of stereo- 
isomeric tervalent nitrogen com- 
pounds, T., 632 ; P., 57. 

Jones, Humphrey Owen. See also (Sir) 
Jams Dewar, John Edward PurviB, 
and Hubert Sanderson Tasker. 


Jones, Lauder William, and Ralph 
Oesper, preparation of hydroxamic 
acids from hydroxylamine salts of 
organic acids, A., i, 13. 

Jones, S. M. See Friedrich Kehrmann. 

Jones, Walter, the relationship of 
aqueous extracts which contain nuclein 
enzymes to the physiological phe- 
nomena in the living organisms, A., 
ii, 526. 


Jones, IValUr. See nlso Alice Rohde, 
and Carl Yogtlin. 

Jong, Anne Willem Karel de, estimation 
of ciunamie and benzoic acids in mix- 
tures of the two acids, A., ii, 81. 

Jonker, IV. P . A., the system mercuric 
chloride and mercurous chloride. A., 
ii, 127. 

xcviii. ii. 


Jordan, Stroud, condensation of some 
primary aromatic amines with chloral- 
aniline, A., i, 664. 

Jordis, Edvard [Friedrich Alexander], 
and Paul Lincke, metallic silicates. 
III. The reaction between solutions 
of sodium silicate and ferric chloride 
A., ii, 416. * 

Jordig, Eduard, and Eugen Schweizer, 
the action of liquids which dissolve 
sulphur on metallic sulphides, A., ii 
405. 

Jorissen, Artnand, formation of hydrogen 
cyanide, A., i, 466. ° 

Jorisaen, Willem- Paulinas, heat of 
hydration, A., ii, 269, 828. 
heat of hydration of sodium sulphate 
A., ii, 392. 

estimation of dissolved oxygen in 
waters, A., ii, 749. 

JoriaBen, Willem Paulinas, and K. H. 
Skwertsz ran Reesema, oxidation of 
phosphorus, A., ii, 31. 
extinction of Haines, A., ii, 122. 

JoriBsen, Willem Paulinos, and H. W. 
Woudatra, action of radium emanation 
on colloids, A., ii, 1024. 

Joseph. Alfred Francis, estimation of 
iron in ferric solution, A., ii, 351. 
estimation of formic acid [in 
formates], A., ii, 1118. 

Joseph, Alfred Francis, and James 
A adorns Jinendradasa, the colour and 
constitution of bromine solutions P 
233. 

Joseph, Don R., and Samuel J. Meltzer, . 
antagonistic action of barium and 
magnesium, A,, ii, 228. 

Jourdain, P. Roger, alumina from the 
oxidation of aluminium amalgam in 
air, A., ii, 297. 

oxidation of aluminium amalgam, A., 
ii, 715, 

Joyce, Clarence K. See Jasper E. Crane. 

Judd, (Miss) Hilda Mary. See Marlin 
Onslow Forster. 

Jiiptner [von Jonstorff], Hans [Freiherr] 
von, vaporisation. IV. and V., A 
ii, 583, 689. 

Jurgens, Boris. Sec Wilhelm Steinkopf. 

Junkersdorf, Peter, influence of phlovid- 
zin on the sugar in thebiood, A.,ii,225. 

Junkersdorf, Peter. See also Eduard 

Pfliiger. 

Jurisch, Konrad W., the constitution 
of Weber’s acid, A., ii, 950. 

Jurrissen, A. W. See Ernst Berl. 

JuBchtschenko, A. J., the fat-splitting 
and oxyiising ferments of the thyroid 
glands and the influence of the latter 
on lipolytic and oxidative processes in 
the blood, A., ii, 526. 

80 



ii. 1190 


index of authors. 


va#* „f- ££££ 

saSJSSfti-*^ 

«££.<*«* «“ 

KichMlU- p w „ Weimarn. 

SSi Be D bcopl,A.,i, 689 . . A ■ . 5a 

Accra copal, A., i, ©0. . Karo, lF«Mer. See JfcBodautein. 

_ . „ P /C and Eml StarkeMtoj®) M . ra0 *altii if. . apparatus fa eatirat- 

fhe^fjnrytotbe hearta actmty p , K ; , traces 0 fJ amnio, A., ii, 451. 

dncedbyglyoayteaod.'lfa’Xdea Ka.tle, Joseph B«m <*P«! 

Kailtia Anton, sparking at the eiectr illustration of the law of multiple 

• he electrolysis of molten sans, 


Karande^ff, B., thermUnaly^ of lht 
I system KoSC^-KF, A, , u, S3. 

I the binary systems of calcium iukju 
silicate with calcium chloride and 

calcium fluoride, A,,ii, 054. 

Karaoglau°ft %"> volumetric estimatioa 
of manganese, A., ii, ,754. 
j Karaulov, Theodor, bee Aeon Asher. 

' K&fczag, Ldszlt, the physiological action 
of tartaric acids, A. , ii, 434. 
toxic action of isomeric butyric and 
hydroxybutyric acids on frog* 
muscles and nerves, A., ii, 434. 
Karczag, Ldszld. See also Giuseflpr 
1 Buglia. 

Karl Georges, 9ome new thorium salts, 

> A.’, i, 551. 


in the 

V. The development oi 

Si,s!'j Otl o Ro..nh.te>, the 

stitution products, A. , , ■ ;d 
qtoone di-iromc. of '»« 

«s*» - w roMW - “ 4 

«^fe.aasfi£ 


a8 tie, JOSCpn uv:u,y, * 
illustration of the law of multiple 
proportions, A., ii, 600. 

Kaatle, Joseph Hmm and * ' Ah. 

McDermott, production of light by the 

A., ii, 1088. _ 


fireuy, A., woo. 

KasitMi. Mia, the action of strophanthio 
on the blood-vessels, A., ii, 1094. 

Ksts, Km, the relationship of glycogei 
in the frog’s ovary to the time of vmi, 

A ii 628. ( 

Kato, Yogoro, colloidal beriihn sulphate, 

Rato 'Vogoro, and IAisalm Mi. 

pavimetric estimation o sulptoc 
icid in the presence, of alkali metals, 

See also Arthur Am 

^ ?™‘ p “f 

I «^47f?V^ 
s;sis.i£?i= Slssifsaff 

,SSS: jS, and ,*«** - 

Petto, carthannne. ■ acids], A-. 1 ’ ^ ttain ieal and 

1415 ; Pm 181 . _ nf tempera- 1 Kettfin» nn * t triphenytshhu'e 

Ifanitt Aristides, influence . P i logical properties substance 

w - 1 '#?*??& 

Kapfberger, Georg, o 
balden- swtz Jichter. 

anndebyfung'.A, [ forra a nd 

Of lead formate, 

A, i, 151. 


enlphide; behaviour m;- g4 
in the animal boty j^ su f n, alia. 
Kautoema, L- ^ iMerta iien 

tSsloSt, and other 
A., ii, 1«- 



INDEX OF AUTHORS. 


ii.1191 


gawashima, K., fche cortex of the 
suprarenal body, A., ii, 1088. 

Kawofcl* Foul. See Emil Abderhalden, 
Ksya, A'., and Ernest Henry Starling, 
Asphyxia in the spinal animal, A., ii, 
50. 

Kaya, F. See also Julius Morgenroth. 
Kaiser, E, influence of nitrates on 
alcoholic ferments, A., ii, 1098. 
Kehrmann, Friedrich [Johann August 
In idling], OWo (( Dengler, S. M. Jones, 
Earl Scheunert, Robert Silzer, and 
Xavier Vogt, xantben and triphenyi- 
methane, A., i, 406. 

Reiser, Edvard Harrison, and Le Iloy 
McMaster, action of magnesium on 
the vapours of organic compounds, A. , 
i, 21 3. 

Keiserman, Sender , hydration and con- 
stitution of Portland cement, A., ii, 
$48. 

Kelber, t'., action of carbon disulphide 
and potassium hydroxide ou aceto- 
phenone, A., i, 390. 

Kelber, C. See also Hermann Apitzsch. 
Keller, K. See Alfred Thiel. 

Keller, Oscar, the hellebore group. I., 
A., ii, 887. 

the hellebore group. 11 . New 
delphinium bases, A., ii, 888 . 

Kellner, Oskar [Johann], manurial action 
of nitrates and nitrites, A., ii, 340. 
Kellner, Oskar, F. Eisenkolbe, II. 
Flebbe, and R. Neumann, effect of 
non-protein nitrogen compounds on 
the protein metabolism in ruminants, 
A., ii, 424. 

Kendall, Arthur. See Christian 
Archibald Her ter. 

Kendall, E. C ., and Henry Clapp Sher- 
man, amylases. II. Action of pan- 
creatic amylase, A., i, 799. 

Kendall, E. C. See also Henry Clapp 
Sherman. 

Kennaway, Ernest Laurence , estimation 
of purine bases in urine, A., ii, 
83. ’ 

purine metabolism in hibernating 
animals. A., ii, 728. 

Kenner, James, and Ernest Witbarn. the 
formation of tolane derivatives from 
p-ohlorotoluene and 3:4-dichloro- 
tolnene, T., 1960 ; P., 219. 

Kenyon, Joseph. See Robert Human 
Pickard. 

Kepinoff, L. See A. Braunstein. 
ierboach, M., formation aud distribution 
o certain alkaloids in Favuvcr sonmi- 
Unm, A., ii, 1101. 

cmbaum, Miroslaw, decomposition of 
^ater vapour by the silent electrical 
discharge, A., ii, 818. 


Kernot, Giuseppe, the presence of radio- 
active elements in some incrustations 
from the fnmaroles of Vesuvius, A., ii, 
1026 . ’ 
Kerachbaum, Fritz. See )I<tx L e Blanc 
Kessler, SUonim. See Hints Sane 
Ketrcra, L. IV. See J. M. Wolfsohn. 
Keyee, Fr-drrid- ft, improved method 
ot collecting gases from the mercury 
pump, A., ii, 66 . 

Khouri, Joseph, presence of a glucoside, 
whicli is decomposed by emulsin, in 
Ihe leaves and twigs of Errmostachys 
lad awt", A., ii, 151 . 
presence of st.achyo.se (manneotetrose) 
and of a glucoside hydrolysed by 
emulsin in the roots of Eremostachys 
faeiaiata, A., ii. 886 . 

Kickton, A., and IF. Behncke, fluorine 
in wines, A., ii, 889. 

Kiefer, Albert. See Fritz Fichter. 
Kienitz, G. A. See WaUher Boreche. 
Kiesel, Alexander, fermentative ammonia 
cleavage in higher plants, A., ii, 
439. 

the behaviour of nuclein bases in the 
dark in plants, A,, ii, SCO. 

Kilchling, K. See Johann Georg 

Koenigsberger. 

Kimley, IF. S. t the mercury cathode in 
rapid electro-analysis, A., ii, 654. 
Kimura, II., Crypto meria japoniea oil 
A., i, 53. 

■sesquiterpene alcohols, A., i, 628. 
Kimura, Masamiehi, and Kiyoshi Yama- 
moto, arc characteristics in gases and 
vapours, A., ii, 823. 

Kindscher, Erich. See Friedrich Willy 
Hinrichsen, and Alfred, Werner. 

King, Walter E., aud Charles J. T. 
Doryland, influence of depth of culti- 
vation on soil bacteria and their 
activities, A., ii, 231. 

King, W . O. R. See Joseph Barcroft. 
Kinoahita, S., the photographic action 
of a-particles emitted from radioactive 
substances, A., ii, 375. 

Kiiioshita, Tosaku, the amount of choline 
in animal tissues, A., ii, 631. 
Kinzlberger & Co., preparation of au- 
thvaqmnone derivatives, A., i, 752. 
Kipping, Frederic Stanley. See Frederick 
Challenger. 

Kirby, Oswald F. , substitute for platinum 
wire in qualitative analysis, A., ii, 
445. 

Kircher, Karl. See Heinrich Biltz, and 
Carl Dietrich Harries. 

Kirchhoff, Georg. See Wilhelm Stein - 
kopf. 

Kirmreuther. Heinz. See Karl A ndrms 

Hofmann. 



ii. 1192 


INDEX OF AUTHOJtS. 


Kir pal, Alfred, course of the Friedel- 
Craft reaction with unsymmetrical 
polycarboxylic acids. II., A., i, 504. 

Kiitiahowsky, Wladimir A., electrode 
potentials and electrochemical re- 
actions, A., ii, 258. 

Kitawaki, Ichilarp, the hydrates of 
disodium hydrogen phosphate, A., ii, 
846. 

Klee. IV. See Encin Rupp. 

Kleeman, Richard Daniel, relations 
between the critical constants and 
certain quantities connected with 
capillarity, A., ii, 22. 
nature of the ionisation of a molecule 
by an a-particle, A., ii, 92. 
the ionisation of various gases by the 
/8-rays of actinium, A., ii, 474. 
the nature of the forces of attraction 
between atoms and molecules, A., ii, 
492. 

the total ionisation produced in dif- 
ferent gases by the cathode rays 
ejected by A- rays, A., ii, 567. 
radius of the sphere of action of a 
molecule, A., ii, 600. 
the shape of the atom, A., ii, 704. 
shape of the molecule, A., ii, 840. 
the equation of continuity of the liquid 
and gaseous states of matter, A., ii, 
932. 

Kleine, A., new apparatus for the esti- 
mation of sulphur and arsenic, A., ii, 
749. 

Kleiner, Israel S. See Lafayette Bene- 
dict Mendel. 

Kleiner, B. See Karl Bernhard Leh- 
mann. 

Kleinsttick, M., metal- and metallic 
oxide-aluminas and their use for cata- 

:. lytic reactions, A., ii, 715. 

Klemenc, Alfons. See Rudolf Weg 

scheider. 

Klemperer, Ralph L. eon. See Walthcr 

Hampel. 

Klever, Helmut IV. See Hermann 

Staudinger. 

Kliegel, Alfred, lluorenyl ethers, A., i, 
733. 

Kling, Andre, preparation of ammon- 
ium hydrogen Z- tartrate, A., i, 
651. 

new method for estimating d- tartaric 
acid, A. , ii, 359. 

Klobb, [Constant] Timotltic, phytosterols 
in the family of Synantherea : fara- 
diol, a new dihydric alcohol from colts- 
foot, A., i, 31. 

Klobb, Timothfe, Jules Gamier, and R. 
Ehrwein, hydrocarbons of vegetable 
origin, A., ii, 1100. 

Klonowski, S. See Paul Askenasy. 


I 

! 


Klopfer, Friedr. August Volk mr 
paration of an arsenic-alWmV 
pound, A., i, 292. ««>■ 

Klilnder, Th. See Max Deaustedt 
Knecht, Edmund, and John Percy 
condition of indigo-white in 
solutions, A., i, 593. ’ ,lco « 

Xnifht, ft W. Sea William hu,. 

Knight, William Arthur, and i]f\ 
Elizabeth Mary Rich* isomeric 
ous chlorides, P., 47. h 


Knopfer, Gustav, mutual replacement of 
semicarbazone and phenvllivdr^n 
A., i, 432. J 3 


Knoop, Franz, physiological <Wj, 
tion of aciijs and the synthesis of 
an amino -acid in animals, K 
880. ’ U ’ 


Knorr, Angelo , new type of quiuhydroDP 
compound, A., i, 324. 

Knorre, Georg [Karl] von, estimation of 
sulphuric acid by the “benzidine 
process,” particularly in the presence 
of chromium, A., ii, 545. 

Knott, C. G., Andrews’ measurements, of 
the compression of carbon dioxide and 
of mixtures of carbon dioxide and 
nitrogen, A., ii, 187. 

Kny, Leopold, physiological meaning of 
the hairs of Stellar in medio, A., ii 
443. 


Kober, P. See Henmnn Staudinger. 

Kober, Philip Adolph, quantitative dis- 
tillation of ammonia by aeration. II,, 
A., ii, 651. 

Kober, Philip Adolph, W. (1. Lyle, and 
J. T. Marshall, chemical tests for 
blood, A., ii, 910. 

Koblenck, A., and Walthcr Lob, the 
peptide-splitting enzyme of ovaries, 
A., ii, 1088, 

Koch, Alfred, accumulation of nitrogen 
in soils by free bacteria, A., ii, 60. 
fixation of nitrogen in the soil with 
the help of cellulose as source of 
energy, A., ii, 536. 

Koch, Alfred, and H. Pettit, differences 
in denitrification in soils and in liquids, 
A., ii, 333. 

Koch, W aide mar, methods for the quan- 
titative chemical analysis of animal 
tissues. I. General principles, A., 
ii, 78. 

the importance o 
living cell. I~, - , 

Koch, Waldemar, and Emw> /• wrr, 
methods for the quantitative enemies 
analysis of animal tissues. 
Estimation of the proximate con- 
stituents, A., ii, 79. 


fphosphatidesfor the 

1 A..ii, 142- 



INDEX OF AUTHORS. 


ii. 1193 


j oc jj JValdewtr , and Sidney A. Mann,- 
methods for the quantitative chemical 
analysis of animal tissues. II. Col- 
lection and preservation of material, 
A., ih 79. 

Koch, JValdemnr, and Fred. W. IJpBoa, 
methods for the quantitative chemical 
•iimlyais of animal tissues. IV. 
Estimation of the elements, with 
special reference to sulphur, A., ii, 79. 
Kochmann, Martin, calcium metabolism 
and its relationship to phosphoric acid 
and magnesium metabolism, A., ii, 
786. 

Kogel, Walter. See Max Busch. 

Koehler, A. See Edmond Emile Blaise. 
Kohler, Friedrich. See Ernst Mohr. 
Kohler, Hugo. See Eduard Gilde- 
meister. 

Koelker, Arthur H., the study of enzymes 
by means of the synthetical poly- 
peptides, A., i, 794. 
preparation of the polypeptolytio fer- 
ment of yeast, A., i, 798. 

Koelker, William A’., and B. W. Ham- 
mer, utilisation of amino-acids and 
polypeptones by the tubercle bacillus, 
A., ii, 737. 

Koelsch, H. See Alfred Thiel. 

Koenig, Adolf. See Fritz Haber, end 
Wilhelm Holwech. 

Konig-, Josef, Julius Haaenbaumer, and 
H. Meyering, importance of osmotic 
pressure and of electrolytic con- 
ductivity in judging soils, A., ii, 
1104. 

foenigsberger, Johann Georg , and K. 
Kilchling, behaviour of bound elec- 
trons in solid substances towards 
electromagnetic Tadiation, A., ii, 
679. 

ioenigsberger, Johann Georg, and K. 
Kiipferer, connexion between band 
spectrum and chemical dissociation, 
A., ii, 670. 

ioenigsberger, Johann Georg , and K. 
Schilling, conduction of electricity in 
solid elements and compounds. 1. 
Kesiatanoe minima, electronic con- 
duction, and the application of dis- 
sociation formula;. A., ii, 481. 
oeniggberger, Johann Georg. See also 
If Uhclm Autenrieth, and J. Weiss, 
oetachau, Rudolf. See Carl Dietrich 
Harries. 

otz, [Friedrich] Arthur, formation of 
iliehloroacetic acid from trichloro- 
acet aldehyde by Wallach's method. 
A., i,151. 

of di- and tetra-hydro- 
5-ketonic acids or their esters. A., 
i. 258. 


Kotz, [Friedmch'\ Arthur, preparation of 
a-monohalogen-substitution products 
ol hydroaromatic-j8-ketonic-carboxylic 
esters, A., i, 258. 

Kotz, Arthur , and Th. Gretlie, A 15 -di- 
hydrophenol or A 2 -cyclohexenone, A., 
i, 24. ' ’ ’ 

Kohl, Friedrich Georg , reversibility of 
enzyme actions and the effect of ex- 
ternal factors on enzymes (invertase, 
maltase), A., i, 82. 

Kohler, Elmer Peter, and M. Cloyd 
Burnley, reaction between unsaturated 
compounds and organic magnesium 
compounds. XIII. Derivatives of 
cyclohexane, A., i, 391. 

Kohler, Elmer Peter, and Gertrude L. 
Heritage, reaction between unsatur- 
atecl compounds and organic zinc com- 
pounds, A., i, 4S4. 

Kohler, Fluor Peter, Gertrude L, 
Heritage, and M. Cloyd Burnley, the 
Friedel-Crafts’ reaction with chlorides 
of unsaturated acids, A., i, 562. 
Kohlmeyer, Ernst. See Siegfried Hil- 
pert. 

Kohlrausch, Friedrich \ Wilhelm Georg], 
practical rules for correcting numbers, 
especially in changing to another 
system of atomic weights, A., ii 
403. 

Kohlsch'iitter, [Johannes] Volkmar, 
volatilisation of cathodes. VI., A., ii, 
96. 

Kohn, F. See Arthur Rosenheim. 

Kohn, Moritz, formation of o-nitrotolu- 
ene from 2:4-dinitrotoluene, A., i, 
660. 

new group of substituted tlioxindoles, 
A., i, 697. 

Kohn, Moritz , and Friedrich Bum, 
Hininopyrrolidone derivatives from 
mesityl oxide and amino-lactones from 
diacctone alcohol, A., i, 136. 
Kohn-Abreet, Emile , action of heat on 
aluminium in a vacuum, A., ii, 
212 . 

action of mercuric chloride on alu- 
minium, A., ii, 506. 
nitrides and oxides from aluminium 
heated in air, A., ii, 506, 715. 

Kolb, Adalbert , the calcium silioides and 
their absorptive power for nitrogen, 
A., ii, 35. 

[calcium silioides], A., ii, 1064. 
Kollmeyer, Fritz, biological differentia- 
tion of milk and milk proteins, A., ii, 
633. 

Kollock, Lily G., and Edgar Fahs 
Smith, estimation of indium with 
the use of a mercury cathode A., ii, 
1000 . 



ii. 1194 


INDEX OF AUTHORS. 


Kolowrat, Lion, disengagement of emana- ! Zondo, Kura, chondroitiusulphurif , ■ 
tion from radium salts, A., ii, 91, A., i, 600. ' 1U “> 

1023. the excretion _ of organically , m ; t 

tables of radioactive constants, A., ii, phosphorus in urine, A., ii' pjq, 

249. Koninck, Lucim Louis (k, ckisiL’ f 

the slow precipitation of radium platinum wires for flame coIoiaH ° 

sulphate, A., ii, 767. experiments, A., ii, 541. nori 

the /3-rays of radium at its minimum | modification of Nowicki’s gas-a^orr 
activity, A., ii, 815. • tion pipette, A., ii, 648 ° a I 1 ' 

Koltonski, A., the influence of an electric I modification of the \Y inkier* Henn*-1 
current on the assimilation of carbon 1 gas burette, A,, ii,^48. J< ’ 

dioxide by water plants. A., ii, 333. ; Zoning, Cornells Johan, estimation of 

Komnenoi, Teleraachos, interchange of j diastg.se in milk, A., ii, 607 . 
alkyl groups in acid esters, A., i, J the apparent diastase reaction of wat r 
361. | on starch, A,, ii, 067. * 

new synthetical passage from the j Xonschegg, Artur, behaviour of fc lfc- 
aliphatic to the aromatic series, A., ; mentary Bulphur in the animal arm' 
i, 362. I ism, A., ii, 637. 

by-products obtained during the re- KonBtantinoff, N. S., phosphorus com 
placement of the alkyl groups in j pounds of iron, A., ii, 130 . 
ethyl malonate, A., i, 541. Koopal, S. A. See Pieter J. Montague 

synthetic preparation of esters of j Zooper, W. D. See Richard Otto. 
oj9-diphenylsuccinic acid, A., i, ! Zopec, T. See Jussuf Ibrahim. 

672. j Zopfermann , F. Seevftfo//"Heydweiller. 

action of sodium alkyloxides on ethyl j Koppe, Paul. See Erich Muller, 
acetoacetate. A., i, 708. j Zoppel, Lean, the heat of hydration and 

Zomnenos, Telemachos, Anastas Dam- vapour pressure of the ’hydrates of 
bergiB, and ^nsi7 Aeginitis, the radio- ! thorium sulphate, A,, ii, 691. 
activity of Greek medicinal springs. ; Koppel, Lean, and H. Holtkamp, theorv 
A., ii, 678. _ | of the preparation of thorium salts. 

Komppa, Gustav, synthesis of camphoric | I. Purification by means of the sul* 

acid, P., 328. j phate, A., ii, 717. 

syntheses in the camphor and terpenc Zorchow, A. P. See E. S. London, 
series. II. Complete synthesis of j Korczyfiski, Antoni vm, addition of 
camphorie acid and camphor, A., i, hydrogen chloride to substituted 
51. 1 anilines at low temperatures, A.,i, 550, 

Xondakoff, Lean L. , pinene hydrohalidcs | Koref, F,, the equilibrium in the forma- 
and their transformation into hydro- j tion of carbon disulphide, A. , ii, 2S9. 

carbons of the santene and cyclene | Koref, F. See also JPalther'Seml 
types, A., i, 327. Korn, Franz. See Paul Praetoim 

Kondakoff, Loan L., and IV. Skworzoff j Korbsy, Kornilvon , parenteral admml- 
some thujene derivatives, A., i, 754. tration of protein, A., ii, 1084. 

Kondo, Ktnro, the constituents of animal Korsakoff, Mark, action of sodium 
organs soluble in ethyl acetate, and selenite on the production of carbon 

their behaviour during autolysis, j dioxide from living and dead yeast, 

I. Does the liver contain cholesterol A., ii, 989. 

esters ? A., ii, 791. ] the influence of cell lipoids on the auto- 

the constituents of animal orgaus lysis of wheat seedlings, A. , iy 990, 

soluble in ethyl acetate, and their KoBBel, Albrecht , aginatine, A., j, 500, 
behaviour during autolysis. II. ! synthesis of aginatine, A., i, 655. 

Does the liver contain an enzyme | protamines, A., i, 906. 

capable of splitting cholesterol i Koasel, A Ibrccht, and Fr. Weiss, deter- 
esters'! A., ii, 791. 1 tion of ornithine in the cleavage 

the constituents of animal organs ' products ot proteins, A,, ii. 909. 

. soluble in ethyl acetate, and their J action of alkalis on protein. ' 
behaviour during autolysis. III. I i, 791. . . , 

The formation of hydroxy-fatty Kosfionogoff, J- J., investigation 
acids during autolysis of the liver, [ electrolysis with the ultra-imcioscojm, 
A. ii, 791. 1 A., ii, 97. « , 

ethyl acetate extracts of organs and | Kofltanecki. Stanislaus von. y 
their behaviour in autolysis. IV. \ Abelin, A. von Grarfenrie , a 
and V., A., ii, 978. I Milobedzka, 



INDEX 0 £ AUTHORS. 


ii. 1195 


Kojtytscheff, S. f the influence of fo- 
mented sugar solutions on the re- 
spiration of wheat seedlings, A., ii, 
148. 

, peculiar type of plant respiration, 
A., ii, 532. 

the mechanism of the oxidation of 
sugar in plant respiration, A., ii, 
740. 

Xotake, Yashiro, Miydroxyphenyl- 
lactic acid and its occurrence in the 
urine of dogs suffering from phos- 
phorus poisoning. A., i, 384. 
isolation of erythrodextrin from the 
urine of a dog, A., ii, 528. 

Xotake, Yashiro. See also Alexander 
Ellinger. 

Kovarik, Alois F., absorption and re- 
flexion of the /9-paTticles by matter, 
A., ii, 1021. 

Xovarik. Alois F., and W. Wilson, the 
reflexion of homogeneous /3-particles 
of different velocities, A., ii, 
1022. 

Xowaleweky, Katharina, the fate of 
histidine in the body of the dog, A., 
ii, 147. 

composition of nncleic acid from yeast, 
A., i, 906. 

Kowalski, Joseph de, luminescence. III. 
Deviations from Stokes’ law, A., ii, 
371. 

luminescence. IV. Absorption and 
phosphorescence of certain organic 
compounds, A., ii, 371. 
progressive phosphorescence at a low 
temperature, A., ii, 1016. 

Kezniewski, Tad., alkaloids in the roots 
of Sanguhiaria canadensis , A., i, 
374. 

Kranzlein, Georg, preparation of nitro- 
henzaldehyde sulphides, A., i, 
390. 

Krafft, [ Wilhelm Ludwig] Friedrich 
[EmiX], Rechenberg’s views as to the 
vaporisation occurring in the cathode 
light vacuum as a proof of the new 
theory of volatilisation, A., ii, 

484. 

boiling in a vacuum regarded as the 
formation of an atmosphere, A., ii, 

485. 

Kraft, Wilhelm , hordein and bynin : a 
contribution to our knowledge of the 
alcoholic extracts of barley and malt 
albumin, A., i, 792. 

Krailsheimer, Robert, estimation of the 
[physiological] activity of certain 
members of the digitalin group, A., 
ii, 530. 

Xrainsky, A., accumulation of nitrogen 
in soils, A., ii, 236. 


Kramer, E. See Antoine Paul Nicolas 

Franchimont. 

Kramers, G. H. See AmA Pictet. 

Krantz, L. See Eduard Vongerichten. 

Krapiwin, S . , action of acetyl halides on 
unsaturated hydrocarbons in the pre- 
sence of aluminium halides, A. , i, 349. 

Krasaa, P., passivity of iron, A., ii, 
129. 

Krassa, P. See also Friedrich Epstein. 

Kratter, J., the value of the guaiacum 
reaction for the forensic detection of 
blood, A., ii, 664. 

Krauch, R. See Robert Stoll A 

Kraus, Charles A. See Gilbert Newton 
lewis. 

Kraus, R. See A. Biedl. 

Krause, E. See Zdenko Ha am Skraup. 

Krause, R. A . , the excretion of creatine 
in diabetes, A., ii, 982. 

Krause, R . A., and Wilhelm Cramer, 
the occurrence of creatine in diabetic 
urine, A., ii, 793. 

Krause. R. L. See Erich Ebler. 

Krauskopf, Francis C., vapour pressure 
of water and aqueous solutions of 
sodium chloride, potassium chloride, 
and sucrose, A., ii, 6S8. 

Krausa, Ludwig, the iodine reaction of 
adrenaline, A., ii, 82. 
iodometric estimation of acetone, A., 
ii, 405. 

Krauz, Cyrill, additive products of 
hydrogen cyanide with rhodeose, A., 
i, 224. 

Krebs, Paul. See Heinrich Biltz. 

Krech. See Robert Pschorr. 

Kreglinger, G. [Bonn]. See Otto Cohn- 
heim. 

Kreglinger, G. [Koblenz]. See Otto 
Cohnheim. 

Kreis, Hans, colour reactions [for fusel 
oil, etc.] with salicylaldehyde and 
sulphuric acid, A., ii, 552. 

Kremann, Robert [Konrad], theory of 
tlie formation of ethylene, A., i, 
453. 

energy changes in binary systems. I. 
Confirmation of the existence of the 
compound plienol-aniline in the 
liquid state, A., ii, 581. 
rate of decomposition of barium ethyl 
sulphate in acid and alkaline solu- 
tions at different temperatures, A., 
ii, 596. 

dynamics of the reaction between 
alcohol and sulphuric acid, A., ii, 
700. 

quaternary and quaternary systems : 
the system alcohol, ether, water, 
sulphuric acid, and ethyl sulphuric 
acid at 0°, A., ii, 701. 



ii. 1 19.6 


INDEX OF AUTHORS. 


Kreman.il, Robert [Konrad], kinetics of 
the formation of ethyl ether from 
alcohol and ethyl hydrogen sulphate, 

A., ii, 945, 

Kremann, Robert , and Walter BraBaert, 
degree of ionisation of sulphuric acid 
iu mixtures of alcohol and water, A, , 
ii, 603. 

Kremann. Robert , J. D aimer, F. Gugl, 
and //. lieb, influence of sub- 
: stitution in the component on the 
equilibrium in binary solutions. IV. 
Phenol and themethylcarbamides, A., 
ii, 943. 

Kremann. Robert, J. Geba, and F. 
Kosb, binary solution equilibria of the 
three isomeric nitro-anilines, A., ii, 
930. 

Kremann, Robert , and F. Hofmeier, solu- 
bility equilibrium between phen- 
anthrene and 2:4-dmitrophenol, A., i, 
471. 

Kretzer, A., the speetrura of antimony, 
A., ii, 87. 

Krentz, Stefan , alstonitc, A., ii, 303. 

Krier, Jean B. See Fritz Straus. 
Krishnayya, H. V., volumetric estima- 
tion of manganese in manganese ores, 
P., 129. 

Krohuke, Otto , the structure of cast iron 
in the graphitic condition, A., ii, 
1070. 

Kroner, J- F. Sec Ernest Cohen. 

Kronig, O., the morphological detection 
of methcemoglobin in the blood, A., ii, I 
623. 

Krogh, August, the mechanism of gas 
exchange. IT. Oxygen metabolism 
of the blood, A., ii, 512. 
the mechanism of gas exchange. III. 
The gas exchange in the lungs of the 
tortoise, A., ii, 512. 
the mechanism of gas exchange. IV. 
The combination of haemoglobin 
with mixtures of oxygen and carbon 
monoxide, A., ii, 512. 
the mechanism of gas exchange. V. 
The invasion of oxygen and carbon 
monoxide into water, A., ii, 512. 
the mechanism of gas exchange. VII. 
The mechanism of gas exchange in 
the lungs, A., ii, 512. 

Krogh, August., and Marie Krogh, the 
mechanism of gas exchange. I. 
The tensions of gases in arterial 
blood, A., ii, 512. 

■ the mechanism of gas exchange. VI. 
The rate of diffusion of carbon 
monoxide into the lungs of man, 
A., ii, 512. 

Krogh, Marie. See August Krogh. 
Krohn, V. &.e, Johannes Herzog, 


Kroll, Adolph:, the cryshlW, 
of the iron-carbon system - '■ 
1070 . ’ ' “■ 

Kritee, Karl. See Max Bami er . 

Krug, Carl. See August Michart;. 
Kittmhhaar, Wilhelm. See 
vertB. ‘ ■ ile ' 

Kmys, M. J. va n’t. See J. H n4; 
Kroyt, Hugo £., the dy^ „ 
tropy of selenium, A., ii eg 
the equilibrium . 

binary systems which presentmi r„] 
crystals, A., ii, 195, 83 ". ' J 

hinds of isomerism, A., ii 255 
nomenclature of pseudo-systems \ 
ii, 400. ’ ‘ 

Kruyt, Hugo R. See also Kmt Cohen 
Xrym, R. S. See E. S. London 
Xrzemieniewska, (Mine.) Ii, inft nrac{ 
of the mineral constituents of muri. 
live solutions on the development .,r 
Azofobactcr, A,, ii, 987. 

Kiihl, Hugo, UffelmannA lactin acid ve 
action, A., ii, 359. 

Kiihling, Otto , condensation products <>f 
alloxan, A., i, 780. 

Kiihnel, Thmlor. Sec Fritz FLchter. 
Kiimmell, Gottfried, acceleration of the 
bleaching of colouring matters by 
aromatic compounds, A., ii, '<16. 
Kiipferer, K. Sec Johann Georg Koenigs- 
berger. 

Kuessner, Hans, anodic behaviour of 
molybdenum, manganese, chromium, 
and tantalum, A., ii, 927. 

Krister, William , blood colouringmatter, 
A., i, 210, 529. 

Kuhn, OUo, iron phosphides, A., ii, 

131. 

weighing, A., ii, 947. 

Kuliga, Erich. See Paul Rabe. 
Kulka, Wilhelm. See Rickard Ehren 
feld. 

Kumm, Aug., a new valve, A., ii, 
1053. 

Kunckell, Franz [Eduard.], derivatives 
of tetrahydroqiimolme, A., i, 
429. 

3-aminotetrahydroquinazolbe - 2:4-di- 
one ot 3 -amiiLobcnzciyleiiecarbamide, 

A., i,438. 

constitution of 3 -aminotetrabydro- 
quinazolinc-2:4-dione and some « 

its derivatives, A., i, 439. 
derivatives of tetiahydroqumolme. 

III. Ketones and adds of tetn- 

hydroquinoline and of tetraliydro-v- 
aim p-toluquinoline, A., i, 63a. 
Kunckell, Franz , and W. TheopoU, 

derivatives of tetrahydroqumohne. 

Kuatl rn’minld. Sec Ruptud K' ldoU ' 



INDEX OF AUTHORS, 


li, 1197 


Kanz-Kiame, Hermann, and Paul 
& Manieke, some salts of gallipharic 
! a fatty acid obtained by the 
oxidation of cyclogallipharic acid, 
A, i, *58. 

(] t -Tadatipn of cyclogallipharic acid 
ty oxidising agents, A., i, 677. 
Kubatoff, IF. A., and O. G. Elis4eff, 
dated liquids, A., ii, 102. 

Kurbatoff, W ■ A. See also G. G. Eli- 

g£gjf, 

“ Nikolai (S'., Nikolai A. 


pushin, and N. Senkowsky, the elec- 
trical conductivity and hardness of 
alloys of silver and copper, A. , ii, 925. 
Kurowsky, Eduard , thalloacetylacetone, 


A., i» 361. 

Kurz, Karl, radium, thorium, and actin 
ium in the atmosphere and their sig- 
nificance in atmospheric electricity, 
A, ii, 476. 

Kurzer, Alfred . See Walter Herz. 

Kusserow, R>, new theory of alcoholic 
fermentation, A., ii, 231. 

Kutscher, Friedrich , extractives of fish 
muscle, A., ii, 55. 
synthetic hojnocholine, A., i, 611. 

Kutscher, Friedrich. See also Danck- 
vart Ackermann, and M. Engeland. 

Kuzmin, W., action of magnesium on a 
mixture of phenyl jd-tolyl ketone and 
allvl bromide, A., i, 109. 

Kuznitzuky, Erie. See Hermann Wal- 
ilmar Fischer. 

Eylin, Harold , phycoerythrinandphyco- 
cyanin from Ceraminu rnbrum 
(Hud*), A., i, 866. 

Xyriakides, L. P. See William Albert 
Noyes. 


Laan, Focko Hendrik van dcr, and U. 
lydens, estimation of benzoic acid in 
foods, A., ii, 759. 

laar, Johannes Jacobus van , vapour 
pressures of binary mixtures, A., ii, 
583. 

Labaune, Louis. See Eoure-Bertrand 
Fils. 

labbe, Henri, distribution of nitrogen 
in the intestinal excreta, A., ii, 1090. 
Labhardt, Hans P. See Fritz Fichter. 
Labisi, C. See Franceso Angelico. 
Laborde, A. See William Duane, 
laby. T. H., a pitchblende probably 
occurring in New South Wales, A., 
ii, 46. 

Wiles of constants of ionisation and 
radioactivity, A., ii, 814. 

Lariunaum, Siegbert. See Carl Neuberg. 


Lachs, Hilary, simultaneous reactions 
in the decomposition of ethyl diazo- 
acetate, A., ii, 702. . 

Lachwitz, August. See August 
Michaelis. 

Lacroix, _ f Antoine Francois] Alfred, 
rhodizite in the pegmatites of 
Madagascar, A., ii, 46. 
rhonite from Puy de Bameire at Saint- 
Sandonx, A., ii, -19. 
minerals from the pegmatites of 
Madagascar, A., ii, 307. 
a variety of minervite from Reunion, 
A., ii, 308. 

mineral with optical scroll structure 
contained in holoczystalline phos- 
phorites from Qucrcy, A., ii, 622. 
imneralogical constitution of French 
phosphorites, A., ii, 720. 
rivotite, A., ii, 782. 
a new mineral from the iron mines 
near Segre, Main e-et- Loire. A., ii, 
783. 

Lacy. Burritt S. See Fritz Haber. 

Ladenburg, Albert, racemic liquid com- 
pounds, A., i, G96. 

Ladenburg, Albert, and Wladhlaus 
Sobecki, existence of liquid racemic 
compounds, A., i, 769. 

Ladenburg, Rudolf emission and absorp- 
tion of luminous bydrogeD, A., ii, 811. 

Ladisch, Carl. See Alfred Einborn. 

Laer, Henn van, velocity of saccharifica- 
tion of starch. I., A., ii, 839. 

Laidlaw, Patrick Playfair, active 
principle of a Benin spear poison, 
A., i, 54. 

[physiological] action of tetrahydro- 
papaveroline, A., ii, 797. 

Laidlaw, Patrick Playfair. See also 
Henry HalkU Dale, and Arthur James 

Ewins. 

Lalou, 8'., variations in quantity and 
composition of the pancreatic juice 
dnriDg secretions provoked by secretin, 
A., ii, 1082. 

Lamb, Arthur B., potential of iron 
calculated from equilibrium measure- 
ments, A., ii, 925. 

Lamb, F. W., fat absorption, A., ii, 
520. 

Lambert, Bertram, and James Campbell 
Thomson, the wet oxidation of metals. 
Part I. The rusting of iron, T., 2426 ; 
P., 290 ; discussion, P., 291. 

Lambria, Gustav, absorption of carbon 
by metals, especially nickel, in the 
electrolysis of aqueous solutions, A., 
ii, i3i. 

Lampe, Victor. See J. Milobedzka. 

Laneien, Andre, and Louis Thomaa, 

biological radioactivity, A., ii, 374. 



ii. 1198 


INDEX OF AUTHORS. 


Landau, Bernhard. See Hermann (how I Lauritzen, Marius. See ff 
maim. Andersen. ' ^ 0ra - 


Landau, M., distribution of iodine be- 
tween certain organic solvents, A., ii, 
593. 

Landauer, Paul, and Hugo Weil, 
methylene- blue, A., i, 202. 

Landtwing, August. See Augustin 

Biatrzycki. 

Lane, Frederic J: H. See Irving IF. Fay. 

Lang, Rudolf. See Julius Schmidlin. 

Lange, Martin. See Alfred Wohl. 

Langenberg, A. See Paul Pfeiffer. 

Langheld, Kurt , ethyl metaphosphate 
and its use in organic chemistry, A., 
i, 536. 

Langkopf, Otto, storage of alum in zinc 
vessels, A., ii, 507. 

Langl&is, Paul. See A. H. Richard. 

Langley, John Newport, action of nicotine 
and curare on the receptive substance 
of the frog's rectus abdominis muscle : 
antagonism by curare of the nicotine 
stimulation of nerve cells, A., ii, 
797. 

Langley, Ral-ph IF. See Treat Baldwin 

Johnson. 

Langstein, Egon, structure of pyrene, 
A., i, 726. 

Langstein, Leo, See Emil Abderhalden. 

Lanzenberg, A. See Auguste Fernbach. 

Laporte, and P. de In Gorce, electro- 
chemical equivalent of silver, A., ii, 
178. 

Lapworth, Arthur, and James Riddick 
Partington, the influence of water on 
the availability of hydrogen chloride 
in alcoholic solution. '1'., 19. 

Lapworth, Arthur, and Elkan Wecbsler, 
experiments on substituted allenecarb- 
oxylic acids. Part I., T., 38. 

Lapworth, Arthur. See also Reginald 
William Lane Clarke. 

Laquer, IFalther, can tin* radium 
emanations taken up by drinking be 
detected iu the urine? A., ii, 58. 

La Roche 4 Co. See Hoffmann, La 
Roche & Co. 

Laraen, Halfdan. See Heinrich Gold- 
schmidt. 

Laaka, Anna, the physiological be- 
haviour of radium emanations, A., ii, 
431. 

Lasaerre, A., estimation of butyl and 
amyl alcohols in alcoholic liquids, A., 
ii, 1005. 

Laasieur, A. See Albin Haller. 

Lanbl, Eduard, and J. Libkind, attempts 
to prepare thiaxine dyes of the anthra- 
qumone series, A., i, 493. 

Lauder, Alexander. S ee James Johnston 
Ddbbit. 


jj&vqpu., ttiiu Maurice ' 

secondary action of a w“ g - 

wi-yj-ditolyl ketone, A., i 74“ 
lavialle. /'Krrc, occasional 
of urobilin m Rastnc juics, A ii 
Lavison, Jean de Bu/s dt th»' 

XTA* ****»% 

Lebailly, A . See Fernand Malengrean 
Lehas, 6., presence of aucubin fn dif 
ferent varieties of Awula jajmit,, i ' 
ii, 63. ’ ‘ ' ! 

Lb Eas, Gcrmist, new theory of , no i M 
lar volumes, A., ii, 1039/ 

Lebedeff, A. See Paul ABkenaey, 
Lebedeff, A . von , hexose phosphoric acid 
ester, A., i, 716. 


Lebedeff, A. F., assimilation of carbon 
by bacteria which oxidise hvdrottn 
A., ii, 229. ' 0 D ’ 

Lebedeff, Peter, pressure of light, ou 
gases, A., ii, 472. 


Le Blanc, Max [Julius Louis], and L 
Bergmann, action of metalB on fused 
sodium hydroxide, A., ii, 123. 

Le Blanc, Max, and Frit Kerschbaum, 
conduction of electricity through 
solid silver chloride, A., ii, 382. 925. 
conduction of electricity through glass. 
A., ii, 481. 

Le Blanc, Max, and Wilfred Schmandt, 
crystallisation and dissolution iu 
aqueous solutions, A., ii, 276. 

Lecco, Marco T., estimation of lithium 
in watem, A., ii, 453. 
toxicological detection of mercury and 
mercurial compounds, A., ii, 136. 
toxicological detection of alcohol, A., 
ii, 461. 

| Lecher,#. See Karl Andreas Hofmann. 

; Lecoq, a colloidal solution of pure ele- 
mental arsenic, A., ii, 406. 

I toxicity of elemental arsenic, A., ii. 


434. 


Lederer, Charles, organic compounds of 
quadrivalent tellurium, A., i, 731. 
Leeden, Rudolf van der, action of acetic 
acid on clays (kaolin and alloj'baue . 

A., ii, 621. 

Leersum, P. van , alkaloulal content <fl 
cinchona leaves, A., ii, 992. 

Leeuw, H. L. de. See Andreas Sants. 
L6ger, Eugbic, synthesis of borderline, 
A., i, 336. ,, 

aloinose, the sugar from alom, A., 1 , 


identity of crystallised aloiuose with 
tf-arabinose, A., i, 543. 



INDEX OF AUTHORS. 


ii. 1199 


r, hma nn, Franz, the most simple 
etliod for the estimation of dextrose 
in urine, A., ii, 660. , 

Lehmann, Pram. See also Errnn 

Tehmann, Karl Bernhard , and Arthur 
Burck, absorption of hydrogen chlor- 
ide byanimals, A., ii, 982. 

Lehmann, Karl Bernhard, Karl Gunder- 
mann, OUmar Stohx, and 11. Kleiner, 
quantitative investigations on the 
absorption of benzene from the air by 
men and animals, A., ii, 875. 

Lehmann, Karl Bernhard, and Hase- 
gawa. absorption of chloroform, carbon 
tetrachloride, and tetrachloroethane in 
animals and man, A., ii, 982. 

Lehmann, Otto , liquid crystals and 
Avogadro’s hypothesis, A., ii, 193. 
sell'-purification of liquid crystals, A., 


ii, 194. 

dimorphism and mixed crystals occur- 
ring in liquid-crystalline substances: 
applications of the phase rule, A., 
ii, 772. 

Lehmann, Richard . See Ludwig Weiss, 

Lehnhardt, R. See Raul Pfeiffer. 

Leimbach, Robert, essential oil from the 
seeds of Monodor a grandiflora, A. , i, 


I 


186. 

Leitmeier, Hans, deposits from the 
mineral water of the Rohitsch 
springs, Styria, A., ii, 49. 
dimorphism of calcium carbonate. A., | 
ii, 503. 

Lekos, P. See Theodor St. Warunis. 

Lemaire, Paid, the [French] official ■ 
method for titrating pvramidone, A., ' 
ii, 909. 

Lemeland, P., polarimetric estimation of 
sucrose in presence of reducing sugars, j 
A., ii, 1006. 

Lenard, Philipp, light emission and its ' 
excitation, A., ii, 369. 

Lenharcl, Wolfgang, gas filling apparatus 
lor lecture purposes, A., ii, 493. 

Leuk, Emil. See Otto von Ftirth. 

Leo, Julius. See Augitsl Michaelis. 

Leo, K., new arrangement for the esti- 
mation of nitric compounds in sul- 
phuric acid, A., ii, 71. 

Leonard, Alfred Godfrey Gordon, the 
absorption spectra of l:4-dihydronaph- 
thahme ami 1:23:4 tetrahydronaph- 
thalene, T., 1246 ; V., 143. 

Leone, G. See A maldo Piutti. 

Leonhard, A. See Max Dittrich. 

Leopold, Gerard H., three-phase equili- 
brium (with a pressure minimum) of 
a dissociating compound of two com- 
ponents. Ill,, A., ii, 190. 

Lapape, Adolphe. See Charles Moureu. 


Le Pla, (A/Vss) Margaret. See James 
Frederick Spencer. 

Leprince, M. See Em. Perrot. 

Leroide, J. Sco Roure-Bertrand Fils, 
and Eugene TassDly. 

Leroux. Henri , heat of combustion of 
some hydronaphthalene derivatives, 
A., ii, 828. 

Leschke, Erich , the behaviour of plilor- 
idzin after extirpation of the kidneys, 
A., ii, 530, 1094. 

Leser, Georges , two isomeric cyclohexane 
£-dikctones, A., i, 48. 

Lsb Btablissements Poulenc Freres & 
Ernest Fourneau, preparation of gly- 
cerol mono-o- and -p-cliloroplienyl 
ethers, A,, i, 373. 

preparation of salicylic esters of di- 
liydroxyalkylaliphatic acid esters, 
A. , i, 386. 

Leskiewicz, Stanislaus, examination of 
the solid constituent of turpentine 
from Finns sylvesiris, of its deriva 
tives, and of French colophony, A., 

402. 

Lespieau, Robert, methylaceteuylcarb- 
inol [butiuene- 7 -ol], A., i, 149. 
hydrogenation of acetylenic com- 
pounds, A., i, 535. 

LeBser, Ernst J., chemical processes in 
the earthworm. III. Anoxybiotic 
decomposition of glycogen, A., ii, 
429. 

chemical processes in the earthworm. 
IV. Gaseous metabolism in the state 
of anoxybiosis, A., ii, 429. 

LeBser, Ernst J. See also Heinrich van . 

Hoesslin. 

Le Sueur, Henry Rondel, preparation of 
secondary amines from carboxylic 
acids. Part I. Preparation of hepta- 
decylanilinfi, pentadecylanilino and 
tridecylanilinc, T., 2433 • P., 290. 

Le Sueur, Henry Rondel, and Paid Haas, 
formation of heterocyclic compounds. 
Part II. Action of bases on the aa'- 
dibromo-derivatives of certain dicarb- 
oxylic acids, T., 173; 4. 

Lesure, Andre, action of ultra-violet 
rays on (I.) certain solutions used in 
pharmacy; (II.) certain fatty sub- 
stances, glucosides, alkaloids, and 
phenols, A., ii, 739. 

Letsche, Eugeu, behaviour of hemoglobin 1 
towards hydrazine and the question 
of the capacity of tire colouring 
matter of 1)1 ood for combining with 
gases, A., i, 599. 

spectro- photometry of blood, A., ii, 
52. 

Leuchs, Friedrich. See Hermann 

Leuchs. 



ii. 1200 


INDEX OF AUTHORS. 


leuchs, Hermann, and Paul Boll, Lewis, Gilbert Newton, the theory f 
stryclmos alkaloids. - IX. Derivatives determination of transference nmb 

of strychnin asulphonic acid I. and |5pfche method of moving bouuiU - ers 

oxidation of bromostrychnine, A., i, A^Ji, 683. ne h 

766. Lewis, Gilbert Newton, and Cad r 

Leucbs, Hennann, and Friedrich Ende, potential of the thallium ' 

Lenchs, sfcrychnoa alkaloids. VIII. trode, A., ii, 571. fe,€c ' 

Colom*ed isomeric salts of cacothelin Lewis, Gilbert Newton, am] 
base, A., i, 425. Kraus, the potential of the III ; A ' 

Lenchs, Hermann, and Paul Eeich, electrode, A., ii, 1027. 11111 

" atrychnos alkaloids. X. Reactions of Lewis, Samuel Judd, Edgar W a 
strychninonic acid and of strychnin- kind. 6 fil 

olone, A., i, 767. ' Lewis, William Cudmore McValh, i 

Lenchs, Hermann , and George Theodor- nature of the transition layer betw^ 

escn, formation of a kcten-like qninone two adjacent phases, A./ij g-ig 1 

and other completely substituted de- surface tension of aqueous soh^o - 
rivativcs of diphenylamine ; exchange and Laplace’s constant, A., ii 2J* 
of alkyl in esters by means of alco- autosorption (auto-adsorption). \ j- 
holic ammonium hydroxide, A., i, 934. * 

395. Ley, Heinrich , and K. mi Engelhardt 

Lenlier, Albert. See Louis Andr6. ultra-violet fluorescence aud chemical 

Levallois, F. See Louis Bouveault. constitution of cyclic compounds A 

Levene, Phoibus A ., and Walter A. ii, 813. 

Jacobs, the occurrence of free guano- Ley, Heinrich, aud W. Grafe, evidence 

sine in the pancreas, A., ii, 978. of the nature of chemical lino-com. 

Levene, Fhcebus A., and Gustave M. pounds on the bases of ultra violet 

Meyer, the elimination of total nitro- fluorescence, A., ii, 563. 
gen, urea, and ammonia following the Leyko, Z., and Leon Marchlewiki 
administration of amino-acids, glycyl- hremopyrrole, II., A., i, 144 . 
glycine, and glycylglycine anhydride, Libkind, J. See Eduurd Laube, 

A., ii, 53. Lichtwitz, L., colloids in urine. If. 

Levene, Phoebus A., and Donald D. van Relationship between colloids and 

Slyke, insoluble lead salts of amino- solubility of uric acid and urates, A 

acids, A., i, 719. ii, 430. 

Levene, PTuribns A . , Donald 1). van Liddle, Leonard M. See Thomas Burr 
Slyke, and F. J. Birchard, partial Osborne, and Henry Lord Wheeler, 
hydrolysis of proteins. II. Fibrin- Lieb, H. See Robert Kreraann. 
heteroproteose, A., i, 794. Liebennann, Carl [ Throdor\ , distyrene, 

Levene, Phabus A. See also A. Carrel, A., i, 469. 

George W. Heimrod, Isaac Levin, and Liebennann, Carl, and H. Trucksatj, 
Walter A. Jacobs. alio- and iso-cinnamic acids, A.,i, 

Lever kus, K. 0. H. See Robert 36. 

Stolid. transformations of alio- cinnamic and 

Levi, Mario Giacomo, and S. Caatellani, iso-cinnamic acids, A., i, 175. 

technical preparation of borax. I., Liebennann, Carl, and M. Zsuffa, 
A., ii, 501. j anthrnnolsulpliouic acids, A., i, 376. 

Levi,' Mario Giacomo. See also Raffaclo i Liebisch, Th., the re -formation of the 
jfagini. # | crystalline from the amorphous con- 

Levi-Malvano, Mario , hexahydrated glu- j dition on heating pyrognomic crys- 
cinrnn sulphate, A., ii, 37. tals, A., ii, 489. 

Levi-Malvano, Mario. See also Emilio silver antimonides, A. : ii, 502. 

Carlinfanti. Liebscbutz, Merton, collection of col- 

Levin, Isaac, D. D. Hanson, and Phoebus loidal precipitates, A., ii, 1113. 

A. Levene, the influence of removal of Liechti, Paul, and Ernst Eitter, estuaa- 
segnients of the gastrointestinal tract tion of very small amounts of am- 

on the character of protein metabolism, mnnia in large quantities or an, - ( 

fuvin , Max, the radioactivity of the Liefmann, H., aud A/ieAae7 Cohn, h* 
springs of Bad Duvkheim a. a. Haardt, molyais by lipoids, A., u,/ ■ 

A. ii 478. Lieaching, Theodor, the influence oi 

Levy wPaul, American colophony, A., sulphur on the system hem car on, 
i A., ii, 1070. 



• INDEX Of AUTHORS. 


ii. 1201 


T[ „Xttrf. See Roland Scholl. 

Raphael Ed., a colour reac- 
f? 0 B%r gelatin, A., ii, 84. * 

apparent chemical attractions, A., ii, 
,03. ~ 

moulding of gels by crystals, A., ii, 

835. 

methods of diffusion experiments, A., 
ii, 936. 

'leptisation of silver bromide. A., ii, 
“ 953 . 

dead spaces, A.) ii, 1052. 
detection of phosphates [in tissues] 
with the molybdate reagent, A., ii, 
1085. 

incineration of microtome sections, A., 


ii, 1085. 

Liljestrand, G., the action of certaiu 
salts on frog’s motor nerves, A., ii, 54. 

Lillie, Balph S. } the physiology of cell 
division. II. The action of isotonic 
salt solutions on unfertilised eggs of 
Astcrias and Arbacia, A., ii, 522. 

Limpach, O. See Max Busch. 

Lincke, Paul. See Eduard Jordis. 

Lindberg, B. See Ham von Euler. 

Lindberg, Sven. See Eugen Bamberger. 

Lindemann, F. A. See Alfred Magnus, 
and IValther NernBt. 

Lindemann, JValtker, autolysis, A., ii, 
1086. 

Lindener, B. A., triboluminesccncc of 
minerals, A., ii, 1019. 

Lindet, Lion, and Brasart, use of phenol 
in the estimation of alkali earths, A. , 
ii, 548. 

Lindhard, J. See K. A. Hasselbalch. 

Lindsay, Dorothy E. , estimation of urea, 
allantoin, and amino-acids in urine. 
A., ii, 83. 

jindstrom, Gustaf, lanthanite. A., ii, 


jinnert, Kurt. See Sigmund Frankel. 
jipman, Jacob G., and Perry E. Brown, 
experiments on ammonia and nitrate 
formation in soils, A., ii, 435. 
uppich, Fritz , the formation of uramido- 
aoidsin the organism. I., A., ii, 977. 
lippman, A. See L. Borchardt. 
Lippmann, Edmund Oskar von , discovery 
of the optical activity of tannin, A,, i, 
55. 

Lippmann, Eduard , oxidation of unsatu- 
rated compounds by means of organic 
peroxides, A., i, 149. 

Lipschiitz, Alexander , the phosphorus- 
content of growing dogs, A., ii, 

the phosphorus in feces, A., ii, 227- 
Ifissaer, A., ultimate analysis of coals 
containing [hydrated] clays, A., ii, 
156. 


lister, Joseph. See Arthur Hantzsch. 

Litterscheid, Franz if., and J. Borno- 
mann, application of arsenious acid in 
volumetric analysis. I., A., ii, 80. 

Litt le, Harry Frank Victor , and Edward 
Cahen, separation of bismuth from lead 
and the anal) sis of bismuth -lead alloys, 
A., ii, 755. 

Ljalin, L. M., enzymes of diastase, A., 
i, 907. 

Lloyd, Stewart J., the estimation of 
radium, A., ii, 568. ,a 

the /3-activity of uianiuite, A., ii, 765.1 

LobenBtein, Tit. Sec Georg Lockemann. 

Lochte, a reagent for the detection of 
blood- pigment and the preparation 
of hmmochromogen crystals, A., ii. 
665. 

Lockemann, Georg, test for small quan- 
tities of cyanide, A., ii, S07. 

Lockemann, Georg, H. Ende, F. 
Herold, and Tit. Lobenstein, method 
of preparation of a-benzoylated phenyl- 
hydrazines. A., i, 636. 

Lockemann, Georg , and Johannes Thies, 
the catalase content of maternal and 
fcctal blood and the action of fetal 
serum on animals of the same species, 
A., ii, 624. 

Lockemann, Karl. Sec Hermann Pauly. 

Locquin, Bene, derivatives of propylsuc- 
cinicacid, A., i, 10. 

Locquin, Rene. See also Louis Bouv* 

eault. 

Loczka, Josef , estimation of fluorine in 
fluorite by Jannasch’s method, A., ii, 
542. 

Loeb, Albert. See Hermann Grous- 

mann. 

Loeb, Jacques, the chemical constitution 
and physiological action of alcohols, 
and acids. II., A., ii, 147. 
nature of the stimulus leading to 
development of the animal egg, A., 
ii. 320. 

inhibition of the toxic action of 
hydroxyl ions on the unfertilised 
egg of tfle sea-urchin by withdrawal 
of oxygen, A., ii, 788. 
inhibition of the toxic action of 
hydroxyl ions on the eggs of the 
sea-urchin by means of potassium 
cyanide, A., ii, 788. 
the inhibition by potassium cyanide of 
the deleterious action of salt solu- 
tions on the fertilised egg, A., ii, 
878. 

influence of the concentration of 
hydroxyl ions in a sodium chloride 
solution on the relative anti -toxic 
action of potassium and calcium, A., 
ii, 1095. 



ii. 1202 


INDEX OF AUTHORS. 


Loeb, Jacques, the inhibition of the toxic 
action of certain poisons on the eggs 
of sea-urchins due to depression of 
oxidation in the eggs, A., ii, 1096. 

Loeb J«mur.s, uniHardolph Wasteneys, 
is the stoppage of rhythmic con- 
tractions in a solution of pure sodium 
chloride due>to increased rate of 
oxidation I A., ii, 1088. . 

why does sodium cyanide dimmish 
the poisonous action of sodium 
chloride on sea-nrehin's eggs ! A., 
ii, 1096. , , . 

Loeb, Lm, the influence of alteration in 
chemical and physical surroundings oil 
the blood-cells of limulus, and especi- 
ally on their grannies, A., ii, 120. 

Loel)^ Morris, and S. K. Morey, analysis 
of some Bolivian bronzes, A., ii, 614. 
Lob, Wanker, and Shigej i Higuchi, 
the ionic concentration in organic 
liquids. I. The hydrogen and hydr- 
oxyl ion concentration in placental 
and retroplacental serum, A., ii, 326. 
Lob, Walther , and Georg Fulvermacher, 
electrolysis of dextrose, glycerol, 

and glycol, A., i, 94. 

the scission of sugars. MI. N e 
reversal of the sugar synthesis, A., 
i, 95. . f 

the scission of sugars, synthesis of 
sugar from formaldehyde, A., \, 

Lob, WaltKcr. See also A. Koblenck. 
Ldffier, Karl, new method ot preparation 
of primary and secondary amines from 
ketones, A., i, 611. 

Loffler Karl, Wnldowr Bobiloff, Curt 
Frey tag, and Marian Lukowsky, new 

preparation of l-alkylpyrrohdn.es, A., 

i, 632. 

Loffler, Karl, and Han, Bemmler, syn- 

felder, cerebron. ^ . 

Lijtach, Snil. See Arthur Scheuuert. 

Loevenhart, Arthur Solomon, and W. 
E, Grove, action of certain substances 
on the respiratory centre, A., u, 

Love, Oskar. See Guslar Schultz. 
Sen, Ildnrich. 

Loewi, Offo. See Alfred Frohhch. 
Loewy, Adolf. See Wilhelm Caapari- 
Lowy, L'niti, crystalline chitosan Mil- 
phatc, A-, i, 123. 

Lowy, M., a test for mushrooms, A., n, 

the ^mushroom, an indole-yielding 
plant, A., ii, 441. 


Logie, W. J. , action of dy sai[Jt • 
on nitrites and nitrates, A. ii fi?$ ‘ 
Lohrisch, Hans, digestion ofceiluW • 
dogs, and the methods for estimn,; ' n 
cellulose, A., ii, 1083. lU S 

Lombard, Maurice, coloured substa-iv 
produced iu Grandval and Uionf, 
reaction, A., ii, 72. J ‘ 5 

chemical and biological effects ofulrvi 
violet light, A., ii. la? 


also Jn„,n 


„ . , ii, 197. 

Lombard, Maurice. See 

Lavaux. 

Lornmel, Felix, formation of sugar from 
fat (in phloridm diabetes C a i= 
793. 

London, E. S., the laws of digestion and 
absorption. I. Methods, A., ii w 
London, E. S., and W. Dmitriew, iL 
chemistry of digestion and absorption 
in the animal body. XXXIX. Dl*c$. 
tion and absorption after intestinal 
secretion, A., ii, 422. 

London, E. S., and X. Dobra wolskaja. 
the laws of digestion and absorption. 
III. The quantity relationships of 
the digestive juices, A., ii, 422. 
specific adaptation of digestive juices 

III. , A., ii, 971. 

London, E. 8., and 0. J. Goldberg, rbe 
laws of digestion and absorption. 
VII. The neutralisation laws of 
digestive juices, A. , ii, 972. 

London, E. S. , and A . IK Korchow. the 
laws of digestion and absorption. 
VIII. The action of various external 
factors on the secretion of duodenal 
juices, A., ii, 972. 

j the laws of digestion and absorption. 

; IX, Digestion of carbohydrates, A; 

! ii, 972. 

London, E. S., and JL 8. Krym, specific 
adaptation of digestive juices. 11. 
Specificity of duodenal mixed juices, 
A., ii, 971. . . 

London, E. S . , and W, A. Lukin, speci- 
fic adaptation of digestive juices. I. 
Specificity of gastric and jwmacatii 
juice. A., ii, 971. 

London, E. S., and A. C. Eabmowitsch 
the laws of digestion and absorption. 
II. The digestion of fmely-uii l'icfl 
meat in the stomach, A., ii, 1" _ 
London, E. S., and F. Bivosch-SanA 
berg, the laws of digestion and 
; absorption. V. The course o 
digestion on a mixed die , • 
origin of constant numbers, A„ u, 

IV. The secretion of 

ii. 422. 



INDEX OF AUTHORS. 


ii. 1203 


London. B. S., and C. Schwarz, the 
laws of digestion and absorptiou. 
VI. The distance law of solution by 
duodenal juice, A., ii, 972. 
the chemistry of digestion and absorp- 
tion in the animal body. XL. The 
study of gastric digestion on a 
mixed protein diet, A., ii, 972. 
London, E. S. See also Emil Abder- 
halden. 

Lonsdale, Jomcf J., the ionisation pro- 
duced by the ^plashing of mercury, 
A., ii, 922. 

Lorenz, Richard , electrolysis of molten 
salts, A., ii, 179. 

application of the theory of electrolytic 
ions to fused salts. I., A.,' ii 
259. 

theory of electrolytic ions. IV. Coin- 
cidence of the diameter of atoms ami 
of iods not related to the solvent, 
A., ii, 577. 

Lorenz, Richard, See also Georg ion 
Hevesy. 

Loring, F. H., atomic weights as mathe- 
matical functions, A. , ii, 26. 
repeating figures in the atomic weight 
values, A., ii, 1053. 

Losanitsch, Sima M., electro-syntheses. 

IV., and V., A., i, 1, 542. 

Lothian, John, solubility of magnesium : 

ammonium sulphate, A., ii, 504. 

Lotka, Alfred J., theory of periodic 
reactions, A., ii, 401. 

Lottennoser, [G. A.] Alfred , liydrosol 
and hydrogel formation. HI., A., 
ii, 278. 

tungstic acid hydrosol, A., ii, 871. 
Locderback, George Davis, and Walter 
C. Blasdale, benitoite, its paragen- 
esis and mode of occurrence, A.” ii. ■ 
310. , ' 

Louise, Emile, new method of analysis 
by miscibility curves ; application to 
, turpentine oils, A., ii, 357. 

Loviaato, Domenico, new kind of vana- 
date in the cupriferous deposit of Bena 
'd)e Padru, near Ozieri (Sassari), A., 
u, 1077. 


<owry. Thomas Martin , Cecil lienor 
Beach, and Herbert William South- 
fate, Judies of dynamic isomerism, 
rart X. The relationship between 
a sorption spectra and isomeric 
Absorption spectra of cam- 
ptorcarboxylicadii an;! its derivatives. 

J -. 899; P., 68. 

0*7, Thomas Marlin, and William 
Jiiioias John, studies of dynamic 
pT?™' ^rt XII, Tile equations 
C0DSe cutive unimolecular 
changes, T., 2634 ; P., 162. 


Tkmws Marti,:, and Berhert 
William Southgate, studies of dyna- 
mic isomerism. Part XI. The rela- 
tionship between absorption spectra 
aim isomeric change. Absorption 
spectra of the acyl derivatives of 
camphor, T., 905 ; P,, 68. 

L ZT, Th £T‘ See also 

" ilium Bolen Bonaiield, and Walter 
Uctmis Glover. 

hue, J. dr. See Freduir Beverdin. 

Lncas. Sen John u. lief 

Incas, (.1/77.-) P„ u „ M , a , tion of 0 _- 
magnesium derivatives on trialkyl- 
acetophenones, A., i, 378. J 

Lnckhardt, A. B„ physiology oflymph. 

Hie comparative electrical condnc- 
I tivity of lympli and serum, and its 
i bclr " 1 5 °? theories of lymph forma- 
j tion, A., 11, 226. 

Ludwig, F.rmt, and Gustav Tschermak, 
A »gra dos Reis meteorite, A., ii, 315. 

L ’ 1 £)■•^ c '' a "'' c, D I'l'rlan Wilkinson, and 
; weu am Henry Perkin, jm,, eiperi- 
I thesynthesis of the terpenes. 

rart XV . A'-i/i-mcnthenol^) and 
I wi-menthadiene, T., 2147 ; P. 249 
I Dunstan ’ Wilkinson, 

Wdlmn Henry Perkin, jnn., and 
| Robert Robinson, m-heinipinic and 
asaronic acids, T., 1131 ; P., 132 

Luftensteiner, II. See Paul Pfeiffer. 

Luginin, Wludmir F . , determination 
of heat liberated on addition of bromine 
fo unsaturated compounds, A. ii 
486. r ’ * ’ 


Lugmin, Wladimir F, and Georges 
Dupont, heat of combination of hydro- 
gen bromide with some ethylenic'com- 
pounds, A., ii, 5S5. 

Lugner, fvar. See Hjalmar von Feilit- 
zea. 

Lukin, W. X. See E. S. London. 

Lnkowsky, Marian. See Karl Loffler. 

Lumiere, A a (juste, Louis Lumiere, and 
Alphonse Seyewetz, action of quinones 
and their sulphonic derivatives on 
photographic images from silver salts, 
A., ii, 916. 

Lumiere, Louis. See Auymte Lumiere. 

Lummel, H. J. van. See Charles Marius 

van Deventer. 


Lumpp, Hermann. See Julius Schmidt. 
Lunden, Harold, phenol and ?/i-nitro- 
phenol as acids, A., i, 245. 
dissociation constant of tropine and ita 
variation with temperature, A., i, 
60S. 


Lundatrom, E. See Thor Ekecrantz. 
Luniak, Andreas , action of ethyl 
bromoacetate and zinc on the anhydr- 
ides of monobasic acids, A., i, 90, 



ii. 1204 


INDEX OF AUTHORS. 


Luniak, Andreas. See also Emil 
Fischer. 

Lusby. S. G.y experimental study of the 
large ions in the air, A., ii, 10. 

Lusk, Graham, fate of the amino-acids 
in the organism, A., ii, 520. 

Lusk, Graham. See also A. I. Ringer. 
Lussana, S., thermal properties of solids 
and liquids, A. , ii, 589. 

Lussky, Herbert 0 ., physiology of lymph. 

XI. The fractional coagulation of 
lymph, A., ii, 226. 

Luts, Georg. See Fritz Straus. j 

Lutz, Oscar , partial inversion of optical | 
antipodes, A., i, 230. | 

characteristic reaction of maleic acid, , 

A., i, 879. , I 

Into Oscar, and R. Svvnne, detection of ! 
arsenic acid in presence of arsenious ! 
acid by means of magnesia mixture, 

A., ii, 156. 

Lux, E. See Julius Troger. 

Lux, Paul, structure of retime, A., l, 
239. 

retene, A., i, 745. 

Luzxatto, Rkcardo , and G. Satta, be- 
haviour of iodoso-, iodoxy-, aud 
iodonium-compounds in the animal 
organism. I. Behaviour of iodoso- 
benzene, A., ii, 433. 
behaviour of iodoso-, iodoxy-, and 
iodonium-compounds in the animal 
organism. II. Behaviour of iodoxy- 
benzene, A., ii, 984. | 

Lyle, W. G. See Philip Adolph Kober. j 
Lyman, John F. S n Lafayette Benedict j 
Mendel. 

Lynch, Jordan Roche. See Aafhanicl 
Henry Alcock. 

Lyon, EHas Potter, the catalase ofechmo- 
derm eggs before and after fertilisation, 
A., ii, 54. 

Lyon, Elias Potter, and L. F. Shackell, 
autolysis of fertilised and unfertilised 
echinoderm eggs, A., ii, 629. 

Lyttkeni, H., and J. Sandgren, the 
distribution of reducing substances in 
rabbit’s blood, A., ii, 785. 

Lyttkeni, H. See also Ivor Bang. 


MoBain, James William., and Mr- 

Millicent Taylor, electrical C o n £ 


ivity of soap solutions, A, ii i— 
McBride, Russel S., equilibrium in' 
system mercuric chloride-nviidi.io i 
ii, 401. K ,A -> 

McCauley, W. J. : effect of [ m {,, 
cupnc salt solutions on gold A ii <o 
McCay, David. See W, J) olH' 


McCay, LeRoy Wiley, analysis 


M. 

Maag, Rudolf. See A If red Wohl . 

Maaie, C. See Ernst Friedmann. 

Maoallnm, Archibald B., the inorganic 
constituents of the blood in verte- 
brates and invertebrates and its origin, 
A., ii, 970. . 

JfcBain, James William, mechanism of 
the adsorption (“sorption ”) of hydro- 
gen by carbon, A., ii, 21. 


Sutherland. 

» j •• -'‘us “““lysis 

antimony alloys, A., ii, 1003, 
McClendon, J. E., inftleo-protein in r i, 
yolk platelets of the frog's cyrr • 11 
the black pigment, A. , ’ 

McCrackan, Robert F. See j„ 
Metzger. 

McCrea, R. H., modified chlorine 
tion apparatus, A., ii, 844. 
McCrudden, Francis ]{., quantititiv.' 
separation of calcium and magiV- 
ium in the presence of phospbat.-- 
and small amounts of iron, J-wd 
especially for the analysis of food*. 

. urine, and faeces, A., ii, 243. 
effect of castration on metabolism A 
ii, 321. 

chemical analysis of a bone flora a css* 
of human adolescent osteomalacia 
A., ii, 330. ♦ 

the excretion of morphine under tb 
influence of intestinal irritants, A., 
ii, 528. 

the products resulting from the. jrabe- 
faction of fibrin by Ckstridm. 
carnofoetidns, and the Rauschtiraui 
bacillus, A., ii, 98S. 

M’David, J. W. , equilibrium in the 
ternary system : water, potassium 
carbonate, potassium ethyl dipropyl- 
malonate, A., ii, 837. 

McDermott, F. Alex. , preparation of 
platinum-black, A., ii, 304. 
new modification of the Kipp pas 
generator, A., ii, 947. 
McDermott, F. Alex. See also .hyh 
Hoeing Kastle. 

McDonald, David Paterson, nature ol The 
clay -substance of fireclay of blenboig, 
Lanarkshire, A., ii, 723. 

McEwan, Basil Charles. See Akmm 

Thomas Cameron. 

McFarland, David F. See Htdry m 

Wheeler. , . 

McGowan. /. ^ to , 

corpuscles when injected rntravenomlf 
in rabbits, A., ii, 31/. j 

McGuigan, Hugh, adrenalectomy ami 

A., i, 331. 



INDEX OF AUTHORS. 


ii. 1205 


McIntosh, Douglas, basic properties of i 
oxTceu ; compounds with bromine and 
iodine, A., i, 808. 

Mackarell, IV. W ., Benjamin Moore, 
and W. Thdwall Thomas, the presence 
oi insoluble salts of calcium (oxalate 
and phosphate) in renal calculi in 
large amount in a preponderating 
j.ymber of cases, and the bearing of 
jliis finding on calcium metabolism in 
if nut and allied conditions, V A., ii, 732. 

Mac Kay, Georgia' Moir Johnstone. See 
William Crowell Bray. 

McKenzie, Alexander , and George Wll- . 
Ham Clough,- experiments on the ! 
Walden inversion. Part IV. The I 
intercouversion of the optically j 
active phenylmethylglycollic acids, 
T., 1016; P., 85. 

experiments on the Walden inversion. 
Part VI. Conversion of the optically 
active a-hydroxy-a-pbeuylpropionic 
acidsintoa-chloro-a-phenylpropionic 
acids, T., 2564 ; P., 325. 

McKenzie, A lexandcr , and H erbert Brook* j 
Fermi Humphries, experiments on the j 
Walden inversion. Part III. Optically l 
active tf-hydro^y-fl-phenylpropionic : 
acids and the corresponding j8-bromo- ! 
0 -phenylpropionic acids, T., 121 : j 
P„ 7. 

McKenzie, Alexander, and Henry Wren, ! 
optically active glycols derived from ! 
J-benzoin and from metliyl Lmandel- i 
ate, T., 473 ; 54. 

experiments on the Walden inversion, j 
Part V. The interconversion of the 
optically active a-hydroxy-/B*pheuyl- 
propionic acids, T., 1355 ; P., 181. ! 

MacKenzie, Alister Thomas. Sec (Sir) j 
Thomas R. Fraser. 

McKenzie, I. See Carl H. Browning. 

Mackenzie, John Edwin , dimethoxy- 
phenyl-ju-tolylmethane ; preliminary 
note, P. , 170. 

Mackenzie, James F., and Leonard 
Erskine Hill, the influence of alcohol 
on the power to hold the breath and 
work. A., ii, 1079. 

Mackenzie, James F. Sec also Leonard 
Erskine Hill. 

McKenzie, Kenneth. See Alfred Archi- 
bald Boon. 

Mackenzie, Kenneth Gerard. See Clif- 
ford, Richardson. 

Maclean, Hugh , the relationship of dia- 
static efficiency to average glycogen 
content in tissues and organs, A., ii, 

Maclean, Hugh, and Owen Thomas 
Williams, the so-called fat of tissues 
and organs, A., ii, 142. 

XCVIII. ii. 


McLennan, J. C., the electric charges 
acquired in high vacua by insulated 
potassium salts and other radioactive 
substances, A., ii, 678. 

Macleod, Annie Louise, comparison of 
certain acids containing a conjugated 
system of double linkings, A. , i, 845. 
Macleod, John James ltickard, and R. 
G. Pearce, experimental glycosuria. 
V. The distribution of glycogenolytic 
ferment in the animal body, especially 

of the dog, A., ii, 141. 

McLintock, IV. F. P., datolite from the 
-Lizard district, Cornwall, A., ii, 782. 
MacMahon, Patrick Sarsfdd, See David 
Leonard Chapman. 

McMaster, LeRny. Sec Edward 
Harrison Reiser. 

McMillan, Andrew. Sec Pan l Rabe. 
McNicoll, David. See James Colquhoun 

Irvine. 

MacRae, Duncan. See James E. Mills. 
McWeeney, E. J., the value of benzidine 
for the detection of minute traces of 
blood, A., ii, 84. 

McWilliam, Andrew, and Ernest J. 
Barnes, some physical propferties of 
2 % chromium steels, A., ii, 1071. 
Madelung, IF., -mixed narcosis and 
combined narcosis, A., ii, 529. 
Maderna,. G., the precipitation of 
ammonium phosphomolybdate in 
presence of organic acids, A., ii, 
804. 

precipitation of arsenic acid by am- 
monia molybdate, A., ii, 8; 6. 
detection of arsenic acid in presence of 
phosphoric acid, A., ii, 896. 
rotatory power of tartaric and malic 
acids in presence of ammonium 
molybdate and sodium phosphate, 
A., ii, 915. 

Madsen, John Pc trim! Visaing, the 
scattering of the 3-rays of radium, 
A., ii, 7. 

Madsen, Thorvald, and Os iv. Streng, 
influence of temperature on the de- 
composition of “anti-substances” 
(agglutinins), A., ii, 319. 

MafFezzoli, Franc- sea. Sec Conrad 
Willgerodt. 

Magie, IV. F., specific heat of solutions, 
A., ii, 265. 

Magini, R., measurement of surface 
tension by the method of maximum 
pressure of small bubbles, A., ii, 932. 
Magli, Gennaro. See A rnaldo Piutti. 
Magnus, Alfred , measurement of specific 
heats, A., ii, 262. 

calculation of electromotive forces 
from thermal measurements, A., ii, 



i. 1206 


INDEX OF AUTHORS. 


Magnus, Alfred, and F. A. Lindemann, 
relation between the specific heats of 
solid substances and temperature, A., 
ii, 580. 

Magnus, Rudolf, and {Miss) S. G. M. 
Sowton, elementary action of digitalis 
substances, A., i, 986. 

Magnus-Levy, Adolf , the content in the 
human organs of chlorine, calcium, 
magnesium, iron, water, protein, and 
fat, A., ii, 426. 

Mahler, P. , action of air on coal, A., ii, 
607. 

Mahler, P., and J. Tenet, presence of a 
small quantity of carbon monoxide in 
the atmosphere of coal mines, A., ii, 
1060. 

Maier, Rudolf, an apparatus for the 
measurement of the vapour pressures 
of dilute aqueous solutions, A., ii, 183. 
Mailhe, Alphonse , catalytic reactions by 
means of metallic oxides, A., i, 807. 
Mailhe, Alphonse , aud Marcel Murat, 
action of sulphur and selenium on 
magnesium cyclohcxyl chloride, A. , 
i, $74. 

reduction of nitro-derivatives by 
spongy copper, A., i, 830. 

Mailhe, Alphonse. See also Paul 

Sabatier. 

Maillard, Louis C., constitution ofindi- 
rubin, A., i, 138. 

Maisch, K. See Alexander Gutbier. 
Majima, Riku. See Richard Willstatter. 
Majler, Etta. See Fritz Ephraim. 
MakoveUki, A. E., determination of 
the composition of constant boiling- 
point mixtures having maximum 
vapour pressures and their quantitative 
separation by distillation, A., ii, 101. 
Makovetzki, A. E. See also D. 1). 

Gadaskin. 

Makower, Walter, and E. J. Evans, the 
deflexion by a magnetic field of radiuni- 
B on recoil from radium-^4, A., ii,1023. 
Makower, Walter , and Sidney Russ, the 
recoil of radium - C from radium-#, 
A., ii, 91. 

Makower, Walter. See also Sidney 

Ruaa. 

Malaquin, Paul , new test for strychnine, 
A., ii, 165. 

Malarski, Henryk , and Leon Marchlew- 
gki, the chlorophyll group. YIl. 
Chlorophyllan, allochlorophyllan, 
and chlorophyllpyrrole, A., i, 692. 
chlorophyll group. VIII. Formation 
of phyllotaonin from chlorophyllan, 
A., i, 865. 

chlorophyll group. IV. The estima- 
tion of chlorophyll in plants, A., ii, 
362. 


Malengreau, Fernand, aud A u-l .. 
synthetical homocholiiiM * 

E4K A., i 


545. 


Malfatti, Hans, formaldehvd P 
of amino -acids in urines a 


662. 
Malfit&no, 


Giovanni, and M \m eS , 
MoBchkoff, coagulation of AJ' 
material by freezing, A., i 301 - 
purification of starch, A. i W ’ 
Maijisheff, B. V. See ’ p p 
Weimarn. * 1 m 

Malmgren, (Frl) Signe. See Alt,, 
•Werner. 

MaWeiin, Philippe, a new cuiitic ml, 
and its application a s a f,L 
for diseases of the vine aliJ ^ 
plants, A., l, 91 ; ii, 15i, 
oxidation taki ' lg P la “ in wines, A., ii 

estimation of dry extract in 
A., ii, 461. 

Mameli, Efisio, chloroacetic acid as a 
cryoscopic solvent, A., ii, 182 , 
Mameli, Efisio , and A Ido Patta, prepara- 
tion and properties of p-iodophcavl- 
arainic acid and certain of its deriva- 
tives. I., A., i, 531. 

Mameli, Eva, and Qbw Pollacci, assimi- 
lation of free atmospheric nitrogen bv 
plants, A., ii, 645. 

ManaBse, Ernesto, oxalite from Chm 
d’Arco (Island of Elba), A., ii, 967. 
mizzonite from Cape d’Arco (Island of 
Elba), A., ii, 967. 

Manchot, Wilhelm, condensation of 
benzaldehyde with gnaiaco), A., i, 
314. 

diazo-derivatives of [l:2:4]-triazoie, 
A., i, 442. 

test for ozone in flames, A,, ii, 344. 
compounds of nitric oxide with iron 
and blood-pigment, A,, ii, 416. 
compounds of nitric oxide with cupric 
salts, A., ii, 956. 

the supposed nitrososul phonic acid of 
Rascbig (Sabatier’s nitrosodisnl- 
phonic acid) ami the theory of the 
lead chamber process, A,, ii, 1055, 
silicates with linked silicon atoms. 
A., ii, 1060. 

Manchot, Wilhelm, and IF. Brandt 
cuprous compounds of ethylene aw 
of carbon monoxide, A,, i, 85. 
union of oxygen in blood, A,, h, l® 1, 
Manchot, Wilhelm, and J. R. Furlong, 
isomerism by anils (SchifTs t*», 

Mftiichot! IVilhelm, and 1 

ferrous compounds of nitric oil ■ 

H.,A.,ii, 4U. 

Mancini, G. G. Calcagai- 



INDEX OF AUTHORS. 


ii. 1207 


Xancioi* Stefano, the composition and 
properties of white-blood corpuscles, 
A., ii, 726. 

the residual carbon of the blood, A., 


11 , . . 

Handel. John A., the scission products 
of the nucleo-proteiu of milk glands, 


A., i, H7. 

Mangin, Louis, new observations on 
callose, A., i, 653. 

Hanicke, Paul. See Hermann Kunz 


urauBe. 

Mann, Sidney A . S ee Waldemar Koch. 

Manni Wolfgang, estimation of small 
quantities of lead in alloys of anti- 
mony, copper, and tin, A. , ii, 898. 

Manneasier, Anna. See Giuseppe Oddo. 

Mannich, Carl , and W. Jacobsohn, 
hydroxyphenylalkylaroines and di- 
hydroxyphenylalkylamines, A., i, 167. 

Maimich, Carl, W. Jacobsohn, and 
P Neumann, the adrenaline series, 
A., i, 411. 

Manning, Rodger J. t ethyl tannate, A., 
i, 851. 

Manoliu, Dimitric. See Emil Abder 
halden. 

Mansfeld, Johannes. See Roland Scholl. 

Mansfield, G. t tiarcosis and want of 
oxygen. II. The effect of deprivation 
of oxygen on the resting current of 
frog's skin, A., ii, 222. 

Manson, D. D. See Isaac Levin. 

Manuel, E. V. See George Bell Frank 
forter. 

Maquenne, Lion, and Em. Demoussy, 
toxicity of certain salts towards green 
leaves, A., ii, 801. 

Marantonio, M. See Federico Giolitti. 

Marc, Seibert, crystallisation from aque- 
ous solutions. IV., A., ii, 834. 

Marchlewski, Leon [Theodor], 

liannopyrrolc, A., i, 188. 
phylloporpbyrin, A., i, 330. 
colouring matter of blood, A., i, 599. 

Marchlewski, Jjcon, and J. Robel, azo- 
dyes derived from 2:4-dimethylpyrrole 
and haemopyrrole, A., i, 206. 

Marchlewski, Leon. See also Z. Leyko. 
and Henryk Malarski. 

Marciano, A. See Arnaldo Piutti. 

Marcille, Rine , absorption spectrum of 
oils, A., ii, 1121. 
analysis of oils, A., ii, 1122. 

Marckwald, Willy, a uranium ore from 
German East Africa, A., ii, 221. 

Marckwald, Willy, and A. Foizik, 
atomic weight of tellurium, A., ii, 
604. 


( 


Karens, E., and Wilhelm Biltz, the 
chemical composition of the Stassfurt 
salt days, A., ii, 968. 


Marcnsson, Julius , and H. Doioher, 
estimation of sulphur and of halogens 
in organic substances, A., ii, 543. 
Mares, F., physiological protoplasmic 
metabolism and purine formation, A., 
ii, 973. 

Margaillan, L., separation of sucrose 
and lactose by the Bulgarian ferment, 
A., ii, 162. 

Marino, Luigi, peroxidised compounds, 
A., ii, 126. 

volumetric estimation of selenious acid 
in alkaline solution by permangan- 
ate, A., ii, 155. 

Marino-Zuco, Francesco, and L, Giuga- 
nino, action of biotoxin on blood, A., 
ii, 223. 

Marie, Ernest Robert. See David Runci- 

man Boyd. 

Marr, Francis S., denitrification and 
accumulation of nitrogen in soils, A., 
ii, 536. 

Marriot, Me Kim. See Charles G. L. 

Wolf. 

Marschalk, Charles, 4-benzylcoumaran, 
A.,i, 55. 

metallic calcium and absolute alcohol 
as reducing agents, A., i, 269. 
determination of the constitution of 
the c.ouiuaran ketones, A., i, 500. 
Marschalk, Charles, and Fanny Nicola 
jewBky, reduction with metallic calc- 
ium and absolute alcohol, A., i, 476. 
Marschall, Oswald, See Paul Rabe. 
Marsden, E., the phosphorescence pro- 
duced by a- and i8-rays, A., ii, 565. 
Marsden, E. See also Hans Geiger. • 
Marsden, (Miss) Effie Gwendoline. See 
Edward Charles Cyril Baly. 

MarBh, James Ernest, phenomena ob- 
served when potassium meveuri* 
iodide is dissolved in ether and 
water, T., 2297 ; l 1 ., 50 ; discussion, 
P., 50. 

the action of halogens on mercuri- 
camphor compounds, T., 2410 ; P., 
297. 

Marshall, Charles Robert slrnv, pharmaco- 
logical action of protocatechyl- 
tro peine, A., ii, 639. 
pharmacological action of tutu, the 
toot plant of New Zealand, A., ii, 
639. 

Marshall, Eli Knincrley, jun., and 
Solomon Farley Acree, estimation of 
diazo-alkyls, A., i, 723 
Marshall, Eli Kennerley, jun. See also 
Sidney Nirdlinger. 

Marshall, Hugh , and Da rid Bain, sodium 
succinates, T., 1074 ; 1\, 114. 

Marshall, Joseph. Sec Julius Behrend 

Cohen. 



ii. 1208 


INDEX OF AUTHORS. 


Marshall, J. T. See Philip Adolph 

Kober. 

Martin, -4. See Ludwig Weiss. 

Martin, Charles James. See {Miss) 
Harriettc Chick. 

Martin, F. See Antoine Guntz. 

Martinez- Strong, Pablo, colloidal char- 
acter of the chromopolysulphuric acids, 

A., ii, 617. 

Marx, F., estimation of the acid and 
saponification numbers in dark- 
coloured oils and fats, A., ii, 360. 
Marx, Th. See Arthur Binz. 

Mascarelli, Luigi , action of light on 
benzaldehyde in presence of iodine, 

A., i, 389, 746. 

Mascarelli, Luigi, and X. Bosinelli, 
action of light on benzaldehyde in the 
presence of iodine, A., i, 561. 

Mascarelli, Luigi, and T. Cerasoli, 

3:3'-dimethyldiphenyleneiodonium 

hydroxide and some of its salts, A., i, 
725. 

Mascarelli, Luigi, and 7. Musatty, re- 
ciprocal cryoscopic behaviour ot sub- 
stances containing the groups ’CO* 
and ‘CHo* respectively, A., ii, 
390. " . | 

Mascarelli, Luigi, and S. Russi, action | 
of light on ;;-tolualdeliyde in the 1 

presence of iodine, A., i. 746. ^ ; 

Mascarelli, Luigi, li. Toschi, and T. 
Zambonini, some new derivatives of 
diphenylmethnne, A., i, 831. 

Mascarelli, Luigi, and L. Vecchiotti, 
dicyclohexyl as a CTyoscopic solvent, 
A., ii, 1036. 

MascrS, M. See - I . Goris. 

Maaing, Ernst, the importance of iron 
for animal oxidations, A., ii, 631. 
the behaviour of nucleic acid in the 
cleavage of the sea-urchin's ogg, A., 
ii, 731. 

Masing, 6?., and Gustav Tammann, the 
behaviour of lithium towards sodium, 
potassium, tin, cadmium, and mag- 
nesium, A., ii, 610. 

Mason, Frederick Alfred, See Frahrv k 
Daniti Chattaway. 

Maioni, Giulia. See Palo Giglioli. 
MasBini, Paul. See Julius Schmidlin. 
Massini, Rudolf. See Emil Abderhalden. 
Masson, David Orme , and Jamn Irvine 
Orme Masson, decomposition of metal- 
lic cyanates by water, A., i, 231. 
Masson, David Orme. See also {Misxi 
Leila Green. 

Hasson, James Irvine Orme , the action 
of water of crystallisation on calcium 
carbide, T., 851 ; P., 6. 

Hasson, James Irvine Orme. Sec also 
David Orme Masion- 


Masuda, Niro, invertase, A., i fjQ] 
the analysis of brain, especially *. 
regard to the content in cholWVii 
and fatty acids, A., ii, ^29. er ° 
the formation of ethereal" 
from thiocarbamide, A., ii d- LtS 
MatherB, Frank C., preparation f 
perchloric acid from sodium r-erouJ 
ate, A., ii, 287. 1 CUor - 

Mathews, Joseph Howard, osmotic e 
periinents with collodion mombrani£" 
A., ii, 487. * ' N 

Mathews, Joseph Keith. See 
Owen Jones. ’ “ ' 

Mathias, Emile, and Hah Knwc, 
Onnes, the rectilinear diameter Xv 
oxygen, A., ii, 771, 829. 

Mathieu, L., detection and e$tinv.iti„i- 
of sulphurous acid in wines \ 

650. ’ ‘ 

starch indicator for iodometrie tint, 
tions, A., ii, 747. 

Matschurevitsch, synthesis of£.],v,lr. 
oxy-a-isopropylbutyric add. \ 
89. 

synthesis of /3-nieth\l-a/3-<liubyl. 
hydracrylic acid arid its proiieiiiU 
A.,i, 815. l ' "• 

Matsui, Motooki, acyl derivatives of 
thioamides, A. , i, G67. 
formation of imino-ethers by direct 
alkylation of acid amides with 
methyl sulphate, A., i, 695. 
Matthes, Hermann, and IV. Heinti, 
unsaponifiable constituents of Japan 
tallow, A., i, 149. 

Mattill, H. A. See Paul E. Howe, 
j Matton, K., apparatus for rmlting-point 
i determinations, A., ii, 38S. 

Maude, A. H., gravimetric estimation of 
j phosphates, A., ii, 653. 

Maurain, Charles, and G. Warcoilier. 
action of ultra-violet light on wine 
during fermentation, A., ii, 231. 

| Mauron, Louis. See Awjndir Bis- 
trzyeki. 

Mauthner. Ferdinand, general synthesis 
of phenylated fatty acids, A., i, 115. 
synthesis of glucosyringio. acid, A., i, 
677. 

synthesis of a new gallacetophcnoiir 
trim ethyl ether, A., i, 660. 
Maximowitsch, Stephan, albumin from 
the serum of horse’s blood deposit™ 
ou dialysis into water, A., i, 343. 
Maxted, Edward B. See Bau: Fischer, 
i May, Percy, aromatic antimony com- 
1 pounds. Parti. The oxidation and 

nitration of triphenylstibine, •, 

1956 ; P., 218. 

| aromatic antimony compounds . p«- 
j liminary note, P., 142. 



INDEX OF AUTHORS. 


ii. 1209 


Hty, Ferej. See also John Brandi Cain. 
May, E. See Julius Bredt. 

Mayer, Friedrich, estimation of acid 
and saponification numbers in dark- 
roloured oils and fats, A., ii, 361. 
Mayer, Frits, derivatives of thiosalicylic 
ro-thiolbeuzoic] acid and of thio- 
xauthone, A., i, 260. 

Mayer, Fritz. See also Martin Freund. 
Hayerhofer, Ernst, and Ernst Pribram, 
factors inftt encing the processes of 
diffusion through the fresh intestinal 
membrane of animals, A., ii, 428. 
Mayerhofer, Ernst, and Ernst Stein, 
the influence of sugar on the perme- 
ability of the intestinal membrane 
A., ii, 974. 

Maz6, Pierre, production of citric acid 
by Gitromyees, A., ii, 60. 

Mazzotto, Domenico, heat of solidifica- 
tion of alloys of lead and tin, A., ii, 690. 
Kazzucchelli, Arrigo, and Enrico Pan- 
tanelli, ozo-salts of titanium, A., i, 
651. 

Mazzucchelli, Arrigo, and G. Zangrilii, 
ozo-salts of molybdenum, A., i, 708. ’ j 
Mecklenhurgh, Werner, the isomerism \ 
of the stannic acids, A,, ii, 41. 
the iodometric estimation of potassium 
ferro-and ferri-cyanide, A., ii, 761. 
Medigreceanu, Florenfin. See Emil 
Abderhalden. 

Meerwein, Hans, and Walter Unkel, 
the pinacone transformation in the 
case of cyclic compounds. L, A. i 
856. ’ 

Meier, Willi, dispersion and absorption 
of metals for the visible and ultra- 
violet spectrum, A., ii, 369. 

MeigB, Edward B., water rigor in frog's 
muscle, A., ii, 55. ° 

the effects of distilled water and of 
various solutions on the weight and 
length of striated muscle, A., ii 

KOI 


Meillere, G. _ [Jean], and P. Flenry, de- 
tection ot inositol in organic products, 
A., ii, 553, 

Meininger, Ernst, some kiuds of gums 
A., l, 363. D 

Kurt. See Arthur 


Meisenburg, 
Hantzsch. 
Meisenheimei 
Buchner. 
Meitner, Zi«, 
Melander, K. 


sr, Jakob. See Eduard 


See Olio Hahn. 

S ee Mans con Euler. 

Me cher , Arthur C\, solubility of silver 
chloride barium sulphate, and eale- 
sulphate at high temperatures, 
A., n, 293. 

^Arnos’ j4rtkU¥ C ' See a]s ° Artlmr 


Meldola, Raphael, complete methyiatiou 
by methyl sulphate, P., 232 
th i Srntll ™“ of «%1 alcohol. A., 

Mcldola, kapliad, and HnmW KuntiM 
salts ami ethers of 2:3:5-trinitro-4- 
■'icetyiaminophenol, T 444 • p 
58. ’ ■’ 

•syntheses with phenol derivatives con- 
tiumng a mobile nitro-gioup. Part 
HI. Complex iminazoles, azo-com- 
pounds and azides, P 340 

Meldola H*pM, and FrWric Bever- 
am, (lie products of diazotisation of 
p ^y^ro-p-anujidines, T., 1204 ; 

Meld’rnm Amh ailt , 

n,lh<u„ Stephen Turner, 

tnc molecular complexity of amides 
in various solvents. Part 1 T T 
1605 ; 211. 

the molecular complexity of amides 
m various solvents. part III. 
Amides in aqueous solution, T * 
1805 ; P., 213. " 

Mellet, R., a new indicator for alkali- 
metry and aoidimetry : O-sulnho-B- 

naphthol-l-azo-f/i-hydroxybenzoic 

acid, A., ii, 995. 

Melshach, Tfnnrich. See Theodor Cur- 
tiue. 


Meltzer, Samuel J. See Don R. Joseph 
Mendel, Lafayette Benedict, ami Alice 
Blood, some peculiarities of the pro- 
teolytic activity of papain, A. , i, 796. 
Mendel, Lafayette Benedict, and Henry 
Dcysdul Dakin, the optical inactivity 
of allanloin, A., i, 286. 

Mendel, Lafayette. Benedict, and Warren 
U . Hilditch, influence of alcohol on 
metabolism, A., ii, 223. 

Mendel, Lafayette Benedict, and Israel 
S. Kleiner, the fate of sucrose after 
parenteral introduction in animals 
A., ii, 974. 

Mendel, Lafayette Benedict, and John F. 
Lyman, the metabolism of some purine 
compounds in the rabbit, dog, pig 
and man, A., i>, 973. 

Mendel, Lafayette Benedict, and Victor 
(< - Myers, the metabolism of some 
pyrimidine derivatives, A., ii, 521. 
Mendel, Lafayette Benedict, and Frank 
Bril Underhill, physiological action of 
choline, A., ii, 735. 

Mendel, Lafayette Benedict. See also 
Henry Lord Wheeler. 

Mennechet, L. A., attempt to estimate 
indoxyl in urine, A., ii, 83. 

Mennell, Frederic Philip, [minerals asso- 
ciated with diamond in Rhodesia], A 
ii, 1078, 



ii. 1210 


INDEX OF AUTHORS. 


Menozzi, Angelo, and A. Moreschi, the 
cholesterol group. VI. Bombices- 
terol and the presence of cholesterol 
in the chrysalis of the silkworm, 
A., i, 254. 

the cholesterol group. VII. The 
phytosterol of the oil of the ordinary 
walnut (Juglans regia), A., i, 317. 

Menschutkin, Boris iV., compounds of 
aluminium chloride with nitro-com- 
pounds of benzene hydrocarbons and 
their derivatives, A., i, 234. 

Menzies, Allan IV, C. See Alexander 
Smith. 

Merck, [Carl] Emanuel, and 1 Vilhelm 
Flimm, preparation of lenco-deriva- 
tives of indigotins, A., i, 438. 

Merckle, Elsa. See Otto Dimroth. 

Merczyng, H., very short electromag- 
netic waves : anomalous reflexion 
and dispersion of liquids, A., ii, 15. 

Merry, Ernest W ymlkam. See William 
Ernest Stephen Turner. 

Merton, Thomas Ralph, the viscosity 
and density of cesium nitrates solu- j 
tions, T., 2454 ; P., 252. 

Merwin, H. E. See Charles Palache. 

Merzbacher, Sleqfrinl. See Otto Dim- 1 
roth. 

Meschorer, Joseph, conversion of halo- 
gens into the alkali-metal halogen 
salts. A., ii, 410. 

Mesernitzky, P., the destruction of 1 
gelatin by Micrococcus prodiyum*, A., 
ii, 1097. 

Meslin, Georges, rnagnetic dichroism of . 
siderite in liquids, A., ii, 99. 

Mestrezat, IV. See Jules Ville. 

Metcalfe, E. Parr, ionisation in various j 
gases, A., ii, 11. 

Metzger, Floyd Jay, and M. Heidel- 
berger, volumetric estimation of cer- 
ium. in cerite and inonazite, A., ii, 
656. 

Metzger, Floyd Jay, and Robert F. Mc- 
Cracken, volumetric method for the 
estimation of manganese, A., ii, 1000. 

Metzler, August. See Karl Awlreas 

Hofmann. 

Meulen, Henri ter, preparation of indi- 
can, A., i, 54. 

Meunier, Jean [ A lexis], conditions neces- 
sary for maintaining platinum in a 
state of incandescence in the interior 
of a Bunsen burner, A., ii, 15. 
laws of convergent combustion, A., ii, 
407. 

Meyer, Alfred R. See Marcello von 

Pirani. 

Meyer, Andrf condensation of phenyl- 
iso-oxazoione with ethyl mesoxalate, 
A.,i, 593. 


Meyer, Andrt f. See also Anihs-n? ,. 
Meyer, Edgar , the structure of - , 
A.,ii, 673. 

Meyer, Ernst [SigwiwM Chmr 
von, reactions and 
te^alliytammomura conipoun^V^" 1 

Meyer, Georg, dcctrwanilkrih- . .. 

259 . - ’ *■> 

Meyer, Omlm-e M„ tie p,,,*..., 
and properties of lodo-mcniil, V 
209 . ’ 1 

Meyer, Gustave ,1/, See also A 
and Phxbus A. tevene * 1, 

Meyer, Ham, and Alfred Hub, 8rom „ ic 
fluorine dermhres and es ii,„ a ,i„® f 
fluonne in the same A i 
996 . ’ ■’ ’ ' u . 


Meyer, Julius, measurement of tbp Ui, 
of liquefaction of acetic acid, W 
ene, and nitrobenzene, A., ii 133 
relationship of some thermal quan- 
tities, A., ii, 388. 
theory of the inversion of sucrose A 
ii, 403. ’ ■ 

the ferments of milk, A., ii, r>27. 

Meyer, dr, glycolytic process with 
reference to the work of Stoklasa 
Oppeulieimer, and ltosenbem, A ii' 

coi D ’ ’ > 


Meyer, Kintine, n& Bjerrmn, corre- 
sponding status, A., ii, 18fi. 

Meyer, Kurt IF., additive compounds 
of ketones and quhiones with acids 
and phenols, A., i, 179. 
trypsin and antitrypsin, A., i, 211 . 

Meyer, Kurt II. See also Ar>kw 
Hantzsch. 

Meyer, Richard Josef and A. Speter, 
estimation of thorimn in monazite 
sand, A., ii, 459. 

Meyer, Richard Josef Herbert Winter, 
and M. Speter, scandium. II., A., 
ii, 853. 

Meyer, IV. See Max Scholtz, 

Meyere, A rulH, influence of radium 
X-rays and cathode rays on various 
precious stones, A., ii, 9. 

Meyerfeld, Julius, pyrogallol dimethyl 
ether, a delicate reagent foT chromic 
acid, ferric salts, ana nitrites, A., ii, 
901. 

Meyerheim, Georg. See David Holde. 

Meyering, H. See Josef Ktinig. 

Meyerstein, Wilhelm, the inhibition of 
soap haemolysis, A , ii, 223. 
the relationship of lipoids to hsmo- 
lysis, A., ii, 514. 

Meyerstein, Wilhelm. See also M 

Baer. „ n „ 

Meyer ■ Wedell, (*«•)• “ 

Schumm. 



INDEX OF AUTHORS. 


ii. 1211 


Hichae! Arthur, addition theory, A., 
i, 285. . 

application of physico - chemical 
methods to determine the mechan- 
ism of organic reactions, A., i, 341. 
mechanism of quinone reactions ; 

reply to Posner, A., i, 748. 
relationship between the structure of 
the aliphatic alcohols and their 
rate of esterification, A., ii, 196. 

Michael, Arthur, and Philip H. Cobb, 
reaction betweln ^-benzoquinone and 
hydrogen chloride, A., i, 748. 

Michael, Arthur, and Arthur Murphy, 
jun., action of chlorine in carbon tetra- 
chloride solution and of carbon tetra- 
chloride on metallic oxides, A., ii,1068. 

Michaelis, August, and Bans Horn, 1- 
phenyl- 3 -methy 1-5-pyrazolone- 3'- and 
4 '-carboxylic acids, A., i, 517. 

Michaelis. August, Christoph Hading, 
Carl Krug, Julius Leo, and Max 
Ziesel, anhydrides of l-phenyl-5- and 
o- 3 -pyrazolonecarboxylic acids, A., i, 
612. 

Michaelis, August, and August Lach- 
witz, pyriues of l:8-dimethylpyrazol- 
one, A., i, 641. 

Michaelis, August, and Omar Schmidt, 
carboxylic derivatives of 3 -methyl - 
and 5-ehloro-3-pbenylpyrazole, A., i, 
840. 

Michaelis, Leonor , viscosity of albumin 
solutions, A., ii, 1040. 

Michaelis, Leonor , and Heinrich David- 
gohn, isoelectric constant of pepsin, 
A., i, 795. 

Michaelis, Leonor , and B, Mostynski, 
the isoelectric constants and the 
relative acidity constants of sernm- 
atbumin, A., i, 287. 
the internal friction of albumin solu- 
tions, A., ii, 592. 

Michaelis, Leonor, and Peter Kona, 
general protein chemistry. 1. The 
coagulation of denatured albumin, 
considered as a function of the 
hydrogen ion concentration and of 
the salts, A., i, 646. 
glycolysis. I. The susceptibility to 
alkali of dextrose, A., ii, 339. 
the influence of neutral salts on indi- 
cators, A., ii, 153. 

the influence of the reaction of the 
medium on adsorption, A., ii, 591. 
estimation of blood-sugar, A., ii, 660. 

Michaelis, Leonor. See also Peter Kona. 

Hicheels, Henri , action of aqueous solu- 
tions of electrolytes on germination, 
A., ii, 232. 

action of anodic and cathodic liquids 
on germination, A., ii, 883. 


Michel, Bud,, estimation of organic 
matters in spent sulphuric acids. A., 
ii, 1108. 

Michelson, Karl See Roland Scholl. 

Micklethwait, {Miss) FraticesJJary Gore. 
See Gilbert Thomas Morgan. 

Micko, Karl, separation of creatinine 
from meat extracts, A., ii, 557. 

Mie, Gustav, hydration and molecular 
heat of ions in very dilute aqueous 
solutions, A., ii, 822. 

Mies. Wilhelm, absorption spectrum of 
the three xylenes in the ultra-violet. 
A., ii, 563. 

Mieth, Hans, suitability of the calcium 
of calcium silicate for the nutrition of 
plants, A., ii, 1105. 

Migault, Wilhelm, inoist combustions 
with Caro’s acid, A., ii, 460. 

Migay, Th. J., and W. W. Bawitsch, 
the proportionality of proteolytic and 
rennetic action of the gastric juice of 
mail and dog in normal and patho- 
logical cases, A., ii, 140. 

Miklauz, B. See Franz W. Dafert. 

Milbauer, Jarnhtv, red lead. 111., A., 
ii, 294. 

Miller, Emerson It, cornin, the bitter 
principle of Comas fiorida, A., i, 
577. 

Miller, Mori:. See Edgar Wedekind. 

Miller. Oswald, aDd J. Smirnoff, amino- 
anilide and certain new dianilides of 
a-naphtliaqninone, A., i, 121. 

Miliosevich, Federico, variety of cohalti- 
ferous calcite from Cano Calamita, 
Elba, A., ii, 221. 

Mills, James E., and Duncan MacEae, 
surface energy and surface tension, 
A., ii, 932, 

Mills, William Hobson, and (Miss) Alice 
Mary Bain, optically active salts of 
4-oximinocyclohexanecarboxylic acid 
and the configuration of the oximino- 
group, T., 1S66 ; P., 214. 

Mills, William Hobson , and Walter 
Henry Watson, 3-aimnoqmnoline and 
the colour of its salts, T., 741 ; P., 
56. 

Milner. .S'. R., sen' s spectrum of mer- 
cury, A., ii, 914. 

Milobedzka, J., Stanislaus von Kosta- 
necki, and Victor Lampe, cur cumin, 
A., i, 628. 

Milobendski, Thaddeus, systematic de- 
tection of the more important acids, 
A., ii, 154. 

Milrath. Hugo, the Beilsteiu reaction 
[for halogens], A., ii, 67. 

Mines, George Ralph , survival of an 
excised muscle under aseptic con- 
ditions, A., ii, 523, 



ii. 1212 


INDEX OF AUTHORS. 


Mines, George Ralph, action of glucinum, 
lanthanum, yttrium, and cerium ou 
the frog’s heart, A., ii, 525. 
relative velocities of diffusion iu aqueous 
solution of rubidium aud csesium 
chlorides, A., ii, 694. 
action of praseodymium, didymium, 
and erbium on llie frog’s lieart, A., 
ii, 794. 

Mingaye, John Charles Henderson, esti- 
mation of thorium iu mouazite : colori- 
metric estimation of small amounts 
of platinum, A., ii, 78. 

Minkman, D. C. J. See JUa rtinus 
Willem Beyerinck. 

Mintz, Saul. Sec Charles Eugene Guye. 
Miolati, Arturo, two new complex acids, 
A., ii, 300. 

Mirande, .1 Fared, action of vapours on 
green plants, A., ii, 884. 

Mita, hannoohromogen test, A., ii, 665. 
Mitchell, Alec Duncan, and Jocelyn 
Field Thorpe, the formation aud 
reactions of imino-compounds. Part 
XII. The formation of iinino-dt-riv- 
atives of cyelopentane from open- 
chain mononitriles, T., 997 ; P., 
114. 

the formation and reactions of imino- 
compounds. Pari XIV. The for- 1 
mation of a- hydrin done and its 
derivatives, T., 2261 ; 1\, 24$. 
Mitchell, If. H. See H. L. Bietz. 
Mitchell, Philip H., purine enzymes of 
guinea-pig and rabbit, A., it, 781. 
Mitrofanoff, B. See Gerhard Just. 
Mitscherlich, Eilhard Alfred, manuring 
with carbon dioxide, A., ii, 236. 
[method of estimating very small 
amounts of nitrogen J, A., ii, 448. 
MitBugi, R., Heinrich Beyschlag, and 
Richard Mohlau, thiazines, A., i, 337. 
Mixter, William Gilbert, heat of forma- 
tion of the oxides of molybdenum, 
seleuinm, and tellurium; beat of 
combination of acidic oxides with 
sodium oxide, A., ii, 5>3. 
heat of formation of the oxides of 
cobalt and nickel and the heat of 
combination of acidic oxides with 
sodium oxide, A., ii, 828. 

Model, Samuel. See Frilz Ephraim, 
Moeckel, A’., and E. Frank, simple 
method of estimating sugar in blood, 
A., ii, 554. 

a simple method for the estimation of 
sugar in the blood. II. The sugar 
in the blood, A., ii, 1116. 

Moeckel, Kurt, and Frant Boat, origin 
and importance of the araylolytic 
hlood ferment, A., ii, 876. 

Mohlau, Richard. See R. Mitaugi. 


Moeser, Liulwig, and ][ 4 £ orck 


Geis, 

aevlatel 


A., ii, 36. 

Mohr, Ernst, and 'fheodo 
lactonoid anhydrides 0 f 
amino-acids. II Lactone' of ^ 
oylaminoisobutyric acid, A., i n- 
Mohr, Ernst, and Friedrich Wl 
lactonoid anhydrides M f a ,, v - 
amines. I. The lactones of awri 
anthranoylauthranilic acid and f 
acetyl an thranilic actf, A., i, ng " 
Mohr, Ernst, and Fr. ’stmnw 
lactonoid anhydrides of jjfe 
amino-aeids. III. The 
r-nenzoylalanme and its ipplionj,, 
for the synthesis of bmzovlatil 
dipeptules, A., i, 483. 
lactonoid anhydrides of acvlate.1 
amino-acids. IV. Behaviour 0 f 
hippurio acid, hippurwnide, and 
r-ar.etyl alanine towards dehydrating 
agents, X., i, 557. 0 

lactonoid anhydrides of acvluted 
amino-acids. V. Lactone of r-beoz- 
oylphenylalaninc, A., i, 730. 

Moir, James, new sensitive test for 
hydrocyanic acid, P., 115. 
genetic connexions between the chemi- 
cal elements, A., ii, 491. 

Moir, James, and James Gray, the 
destruction of cyanide, A., i, 615. 
Mojoiu, Pierre. See Paul Dutoit. 

Moll van Charante, Jacob, and tide,- 1 
Montague, action of acetone on sodium 
phenyl carbonate, A., i, 311. 

Mond, Ludwig, Heinrich Hirtz, and 
MattheiaiLUu Dalton Cow&p, some new 
metallic carbonyls, T., 798 ; P., 67 
Montagne, Pieter J., 2:4:6-tribromo- 
benzopheuone, A., i, 42. 
the Beckmann rearrangement, A., i, 
623. 

shaking machine for boiling with a 
reflux condenser, A., ii, 485. 
Montague, Pieter J., and Frans Mauriti 
Jaeger, intramolecular atomic trans- 
|>ositions. XI. Influence of the sub- 
stituents of the phenyl group in the 
transformation of benzopiuacones into 
benzopinacolins, A., i, 324. 
Montagne, Pieter J., and S. A. Koopal, 

: intramolecular atomic transpositions. 

X. Influence of the substituents «f 
the phenyl group in the transformation 
of a-benzopinacolins into 6-pinacohus, 

A., i, 323. , 

Montagne, Pieter J. See also 

Moll van Charante. 

Montanan, 0. See Giro Ravenna. 
Montmollin, Guillaume at. hee w- 
Dimroth. 



INDEX OF AUTHORS. 


ii. 1213 


Moore. A. R., the temperature-coefficient 
of cytolysis in the unfertilised egg of 
the sea-urchin, A., ii, 975. 

Moore, Benjamin, and A. Douglas 
Blgland, the equilibrium between 
varying concentrations of acids and 
alkalis and the proteins of the serum 
H nd other colloids : the nature of col- 
loidal reaction or adsorption, A., ii, 318. 

Moore, Benjamin, (Mm) S. C. M. Sowton. 

R IV. Baker- Young, and T. Arthur 
Webster, the chemistry and bio- 
chemical and physiological properties 
of a sapo-glucoside obtained from the 
seeds of Bassia longifolia (uiowrah ! 
seeds), A., ii, 228. 

Moore, Benjamin, and R. Menhouse 
Williams, the growth of various species 
of bacteria and other micro-organisms 
in atmospheres enriched with oxygen, j 
A., ii, 737. 

Moore, Benjamin . Sec also If'. fV. I 

Mackarell. 

Moore, C. J.. purification of mercury, ' 
A., ii, 712. 

Moore, Charles Watson, note on the consti- ! 
tution of «-claterin f T.,1797 ; P.,215, 
the constituents of gelscinium, T., 
2223 ; P., 247. 
note on quercitrin, P., 182. 

Moore, Charles Watson, and Frank 
Tutin, note on gynocardin and gyno- 
cardase, T., 1285 ; P., 182. 

Moore, Charles Watson. Sec al so Frede- 
rick Belding Power. 

Moore, Forth J., coloured salts of 
Schiffs bases. III. Salts of bases 
formed by condensing jfh-aminodi- 
inethylaniline and m-aminodiethyl- 
aniline with aromatic aldehydes. 
A., i, 280. 

preparation of benzophenoneimine 
derivatives, A., i, 281. 

Moore, Harold, the Ac2 point in chrom- 
ium steel, A., ii, 1071. 

Moore, Walter Roman. See Gilbert 
Thomas Morgan. 

Mooy, IV. J. de. See Andreas Smits. 

Morales Chofre, Eugenio, physico- 
chemical constants of the mineral 
waters “ Alturas de Palacios ” (Pla- 
sencia), Casas de Yes (Alicante), and 
San Anton (Orihuela), A., ii, 477. 
radioactivity of medicinal mineral 
waters of the Yalencian district, 
A., ii, 477. 

Morawitz, Hugo, adsorption by blood, 

A. , ii, 514. 

adsorption and colloid precipitation, 
A., ii, 591. 

Moreau, A., and E. Vinet, lead arsenate 
m viticulture, A., ii, 443. 


I Moregchi. A., the cholesterol group. 
Mil. iso Oho h tsterol, A., i, 670. 

Moresehi, A. See also Angelo Menozzi. 

Morey, S. R. See Morris Loeb. 

Morgan, Gilbert Thomas, and Arthur 
Bramley, the ^-tolyl-1 :2-naphthylene- 
| diazonnmes (3-p-tolyl-B-naj)htliaiso- 
tnazoles) ; preliminary note, P., 151. 

Morgan, Gilbert Thomas, and Arthur 
Clayton, the dinitro-derivatives of 
d i methyl-p-toluidinc, T., 2645 ; P. 
323 ; discussion, P., 324. 

Morgan, Gilbert Thomas , and Edward 
Gordon Couzens, the colour and con- 
stitution of diazonium salts. Part II. 
Diazo-derivatives of os-benzoylethvl- 
lri-naphthylcuediamine, T., 1691 ; P, 
165 ; discussion. P.. 166. 

Morgan, Gilbert Thomas, and William 
Godden, the constitution of the ortbo- 
diazoimincs. Part I. The naphthyl- 
enediazoimines and their benzenesul- 
phonyl derivatives, T., 1702 ; P., 165. 

Morgan, Gilbert Thomas, and (Miss) 
Frances Mary Gore. Micklethwait, the 
colour and constitution of diazonitim 
salts. Part III. The diazo-derivatives 
of 2:7-naplithylenedianiine, T., 2557 • 
P.,293. ’ ’ 

Morgan, Gilbert Thomas, (Miss) Frances 
Mary Gore Micklethwait, and G rorge 
\ Stafford Whitby, organic derivatives 

of antimony. Part I. Trieamphoryl- 
| stihine chloride and triphenyistihiUe 

hydroxynitrate and hvdroxysul- 
pliute, T., 34. 

note on the aromatic derivatives of 
autimony, P., 151. 

Morgan, Gilbert Thomas, and Walter 
Roman Moore, dicamphorylphosphinic 
acid, T., 1697. 

Morgan, Gilbert Thomas , and Joseph 
Alien Pickard, the production of para- 
diazoimides from alkyl- aud aryl- 
sulplionyl-para-diaraines : a general 
reaction, T., 48. 

Morgenroth, Julias, and L. Halber- 
staedter, the influence of quinine on 
experimental trypanosome infection, 
A., ii, 881. 

Morgenroth. Julius, and R. Kaya, 
toxolccithides, A., ii, 641. 

Morgenstern, Otto, compounds of 3:5- 
dinitro-4-hydroxybenzoic acid with 
hydrocarbons, A., i, 482. 

Morgenstern, Otto, and Ernst Zerner, 
attempts to synthesise as-diainino- 
pentan-7-ol, A., i, 656. 

Morrison. A. W. See L. W. Gorham. 

Morazzi, Giovanni, the gelatinisation of 
egg-albumin by hydrochloric acid. 
I., A., i, 81. 



. 1214 


INDEX OF AUTHORS. 


Moruzzi, Giovanni, the changes pro- 
duced by urea iu the internal fric- 
tion and electrical conductivity of 
protein solutions, A. , i, 791. 
action of acids and alkalis on the 
artificial antiserum of the ox, which 
is hsemolytic to rabbits. A., n, 
970. 

Moschkoff. (A HU.) A. N. See Giovanni 

Malfitano- 

Mosebacb, GerliarcU. See Franz Sachs. 
Moser A., and N. Isgarischeff, chemical 
action of the silent electrical discharge, 

A., ii* 926. 

Moses, Alfred J. , the synthetic sapphires 
of Verneuil, A., ii, 965. 

Moskopp, Paul. See Karl FrieB. 

Moss, Herbert. See Hugh Longbourne 

Callendar. 

MosBler, Gustav, action of cyanogen 
bromide on brucine and strychnine, 
A., i, 275. . 4 . 

amine peroxides of brucine and strych- 
nine, A., i, 584. 

a modification of the nitrometer for 
estimating urea, A., ii, 663. 

Mosso, Angelo , chemical analyses of 
Minoan metals from the excavations 
of Crete, A., ii, 955. 

MoBtynski, B. See Leonor Michaelis. 
Motolese, Francesco, pharmacological 
properties of picric acid, A., ii, 638. 
Mottram. V. H, fatty acid metabolism 
in the liver. 1, A., ii, 525. 

Moulin, M., use of cooling curves m 
determining the cryoscopie point of 
solution, A. , ii, 825. 

Mourelo. See Rodriguez Mourelo. 
Moureu, Charles , ana J. Ch. Bongrand, 
carbon subnitride, C 4 K 2 , A., i, 159. 
Moureu, Charles, and Adolphe Lepape, 
gas from thermal springs ; presence of 
krypton and xenon, A., ii, 136. 

Mouton, Henri. See A. Cotton. 

Mailer, Erich, and Otto Diefenthaler, 

the supposed lead fenicyanide^is a 

lead ferricyanide -nitrate, A., i, 721. 
the volumetric estimation of hydro- 
ferro- and hydroferri-cyanic acids, 
A., ii, 910. 

Miiller, Erich , and Bernardo Diethelm, 
estimation of carbon and sulphur iu 
high-percentage alloys of tungsten, 
molybdenum, and vanadium with iron, 
A., ii, 1110. , „ . 

Miiller, Erich, and Paul Koppe, elec- 
trolytic reduction of acetophenone 
and benzophenone, A., ii, 387. _ 
the preparation of manganic fluorides 
and the titration of manganese by 
Vol hard’s method in presence of 
fluorides, A., ii, 957. 


Miiller, Franz, [physiological] a C 'ir,r, r 
choline, A., ii, 881.. J * Mon of 


Miiller, Franz, and Bruno 
vasotonin, a new drug which w?" 
blood pressure, A., ii, 725. Ws 

Miiller, Franz. See also Emil Abder 

balden. 

Mttller, Hans, binary system* f oni)td 
from the alkali sulphates and cairn, 
sulphate, A., ii, 776. 

Muller, 0. See Julius Trover. 

Muller, Otto , the work o! digestion after 
carbohydrate food, and its dependence 
on the physical condition of tl le 
nourishment, A., ii, 1083. 

Miiller, Paul. See Karl Bornemawi. 
Miiller, Pickard, new calcium chloridp 
U-tube, A., ii, 753. e 

Muller, Robert. See Martin. Onsfoc 
Forster. 

Miiller, I Vilhelm [Flix], apparatus for 
gas volumetric determinations. A ii 
893. ' ’’ ’ 

Muller, Wilhelm [Millitz]. Sec 
Gildemeister, and Heinrich Walbaua, 
Miiller, Wolf Johannes, velocity of the 
transformation of oxonium bases 
colour bases, and cyanides into 
carbinol bases and leucocvamdes, A 

i, 868. 

the radioactivity of the. spring water _ 
of Miilhausen (Alsace), A., ii, 678. 
Miinter, F. Sec Hans Rupe. 
Mukherjee, Saiish Cha'iidra. See Pm- 
fulla Chandra R&y. 

Muller, Joseph Avguste, phase rule, A,, 

ii, 24. 

action of iodine on sodium dithionate 
or trithionate in solution, A., ii, 154. 
estimation of chromium in chrome 
iron ore, A., ii, 159. 
heat of combustion and relative density 
of methylaniines, A., ii, 485. _ 
Muller, Paul Thubaud, affinity of 
sodium phosphate for water, A., ii, 113. 
Mtunm, Otto, and Hugo Hesse, re- 
action of imino-chlorid.cs with salts 
of organic acids and with potassium 
cyanide, A., i, 311. 

constitution of benzoylanthraml, A„ 

i, 770. 

Marat, Moral. See Alphonse 
Kurlin, John R-, the nitrogen Man«« 

pregnant dogs, A., ii, 729. 
metabolism of development. II. 
gen balance during pregiiaacy ana 
menstruation in the dog, A, 1 * 
Mnrlin, John if., and 

Carpenter, the protein rneUtata 
parturient, women, A., u, u ■ ( 

Hunnann, Ernst, the «>»" 
calcium oxalate, A., u» ** 1 



INDEX OF AUTHORS. 


ii. 1215 


wnrroaan, Ernst* separation ^of calcinm 
and magnesium, A., ii, 897. 
jrurphy* Arthur, jun. See Arthur 

jr^Sauser, Hans, what influence 
,ioes the exact estimation of the tension 
of water vapour exert _ on the results 
chained in the respiration experiments 
jn the Regnanlt-Reisfet apparatus as 
modified by Zuntz and Oppenheimer ? 
A-t i>> <84. 

jlnrichhaaser, Hans. See also Arthur 
Schlossmann. 

Knsatty, /• See Luigi Mascarelli. 
KuBsell, Albert George. See Albert 

Ernst Duns tan. 

Muto, A', the toxicity of atoxyl, A., 

ii, 640. 

Huttelet, F., analysis of artificial honey, 
A., ii, 660. 

Myers, Victor C., salts of cytosine, 
r thymine, and uracil, A., i, 344. 
yerB, Vidor C. See also Lafayette 
Benedict Mendel. 

ylius, Franz , eosin reaction of glass at 
fractured surfaces. II., A., ii, 656. 


N. 

achtigall, G. See Ferdinand Henrich. 
racken, Richard , transformations in . 
mixed crystals of sodium and potassium j 
sulphates. A., ii, 501. 

'acken, Richard. See also Siegfried 
Hilpert. 

'ame, Ralph G. van , and Rowland S. \ 
Bosworth, mixed crystals of silver i 
sulphate and dichromate, A., ii, 410. J 
ame, Ralph G. van, and Graham ■ 
Edgar, velocities of certain reactions 
between metals and dissolved halogens, 
A., ii, 280. 

ametkin, S. S., action of nitric acid 
on saturated hydrocarbons. I V. , A. , 
i, 829. 

cyclohexyl4-nitrole, A., i, 829. 
action ot nitric acid on methylcyclo- 
hexane, A., i, 830. 

arbutt, J. ' See Alex. Bogojawlenski, 
aaari, V , influence of some artificial 
oxydases and of some metallic com- 
pounds ou the growth of wheat, A., 
ii, 1103, 

asini, Raffaelo, and Mario Giacomo 
, V radioactivity of Italian minerals, 
A ; , li, 1026. 

Bsini, Raffaelo, Mario Giacomo Levi, 
and F. Ageno, chemico-physical inves- 
igations and analysis of the iron- and 
arsenic -containing water of Roncegno, 
A, u, 222. 6 


N&tanson, Ladislas , theory of dispersion 

. m gaseous substances, A., ii, 170, 

Naumann, Alexander , Max Hamer*, 
and Emil Henninger, reactions in 
non-aqueous solutions. V. In ethvl 
acetate, A., ii, 211. 

Naumann, R, , electromotive force of the 
hydrocyanic acid cell, A., ii, 386. 
hydrolysis of cyanogen, A., ii, 938. 

Naumann, Wilhelm. See Raul Babe. 

NaumofF, Wladlmir, reaction between or- 
ganic magnesium compounds anddibro- 
moautliracenotetrabromide, A., i, 549. 

Neave, George. Ball in gall. See Thomas 
Purdie. 

Nef, John U., and Lucas, dissociation, 
processes in the sugar group. II. 
Behaviour of carbohydrates towards 
alkali hydroxides, A., i, 711. 

Negro, C. t the radioactivity of dew. A., 
ii, 249. 

Neidig, Ray E., fruit of Mmispermum 
canadmse. A., ii, 801. 

N&mecek, If. See Emil Votocek. 

Nemecek, J . See Emil Votocek. 

Neogi, PanvhnMa., and Biranlm Bhusan 
Adhicary, preparation of ammonium 
nitrite by the sublimation in a vacuum 
of a mixture of ammonium chloride 
and alkali nitrites, P., 297. 

Nerking, Joseph, the methods of lecithin 
estimation, A., ii, 162. 

Nernst [Hermann] JValthrr, specific heat 
at low temperatures. II., A. , ii, 263. 
specific heat and chemical equilibrium 
of ammonia gas, A., ii, 205. 
thermodynamic calculation of the 
vapour pressure of water and ice, 
A., ii, 826. 

the specific heat of ice, water, and 
water vapour, A., ii, 844. 

Nern9t, IValtfar, F. Xoref, and F. A. 
Lindemann, specific heat at low tem- 
peratures. I., A,, ii, 263. 

Nest,/. .S', ran, mercury haloids, A. ,ii, 295, 

Netto, M., decanting apparatus for 
laboratory purposes, A. , ii, 540. 

Neubauer, Otto, and Ham Fischer, liver 
functions (deamidation, reduction, and 
carbon dioxide cleavage in the arti- 
ficially perfused liver), A., ii, 790. 

Neubauer, Otto, and Walter Gross, 
tyrosine catabolism in the artificially 
perfused liver, A., ii, 790. 

Neuberg, Carl, the oxidation products of 
erythritol (cZZ-erythronic acid and dl- 
hydroxycrythronic acid), A., i, 214. 
behaviour of racemic aspartic acid on 
putrefaction, A., i, 366. 
iodoproteins, A., i, 704. 
new formation of carboxylic acids of 
the carbohydrates, A., i, 711. 



ii. 1216 


INDEX OF AUTHORS. 


Neuberg, Carl, various short [analytical] i 
communications, A., ii, 416. 
pigment formation, A., ‘ii, 527. 
chemical changes produced by differ- 
ent kinds of rays. III. The change 
of ben 2 oic acid into salicylic acid in 
sunlight, A., ii, 814. 
chemical changes produced by different 
kinds of rays. IV. Catalytic action 
of sunlight in the presence of in- 
organic substances, A., ii, 1020. 

Neuberg, Carl , and Arnold Hildes- 
heimer, estimation of phenol in 
the urine of oxen. A., ii, 1116. 

Neuberg, Carl, and Else Hirschberg, 
degradation experiments with carbo- 
hydrates, A., i, 653. 
compounds of a-naphthyl carbamide 
with some physiologically important 
substances, A., i, 694, 

Neuberg, Carl , and Sicgberl Lachmann, 
stachyose, A., i, 225. 
a new process for obtaining glycuronic 
acid (and menthylglycuronic acid), i 
A., i, 325. 

Neuberg, Carl, and Hugo Poliak, phos- 
phoric acid esters of carbohydrates, j 

I. On sucrose-phosphoric acid, A., 
i, 157. 

phosphoric esters of carbohydrates. 

II. Sucrose-sulphuric acid and the. 
phosphoration of protein, A., i, 610. 

Neuberg, Carl, L. Scott, and Sicgbert 
Lachmann, the electrolytic degradation 
of the saccharic acids from mono- and 
di-saccharides, and also of certain 
hydroxy-amino-acids, A., i, 218. 

Neumann, !!■ rnhard., estimation of silicon 
iu high-grade ferrosilicon, A., ii, 547. 

Neumann, ft- rnhard, ami Hjahnar 
Olsen, } reparation of aluminium as a 
laboratory experiment, A., ii, 412. 

Neumann, See Ltuheig Weiss. | 

Neumann, M. See Env> Ferrario. 

Neumann, See Carl Mannich. 

Neumann, II. See Oskar Kellner. 

Neustadt, J., the potentials of chlorine, ; 
bromine, and iodine in methyl and : 
ethyl alcohol, A., ii, 1028. 

Neville, Henry Alien Dugdalc. Sec 
Bernard Foster. 

Newman, Sidney Herbert. See Martin , 
O/uslotv Forster. 

Niclonr, Maurice, decomposition of j 
chloroform in the organism, A., ii, j 
637. 

products of the decomposition of 
chloroform in the organism, A., ii, 
735. . 

method for the complete extraction of 
chloroform vapour from air and for 
its estimation, A., ii, 756. 


Nicolajewsky, Faun,, , 

Marschalk. 'Vb 

Nicolardot, Paul , and 6W/« 
nitrous esters of cellulo> \ . ^r, 

Nicolardot, Paul , and 

analysis of turpeutiitefflV , eat - 
356. JiK > A, ii, 


estimation of petroleum tlcm-af • 
resins in turpentine oiU » 3n '^ 
Nicolau, (*Br. ) B. Set j 451 
Niemann, Albert. fW D 
NierenBtein, McuUmilia,, wni-'l,?' 
tannin. VII, A i 
tannins III. Ellagita„ic m 

1, ooy. ‘ : • 

action of alcoholic, ammonia on 
tannin and trucetylg®. a «" j 


tetrahydraellagic acid, A., i, w 
NierenstBin, Maumilian, ail" T. 
Webster, formation ot' pMobaph 


0 


Hierenstein, llnf.milian. Sccalso j,, 

Breinl. 


Niescher, M. See Ernst Beckmann 

Nirdlinger, Sidney, and Sohsmn Fo-' 
Acree, urazoles. XVII. R eam '^ 
ment_ of the tautomeric salts * 
1 :4-diphenyl-5-thionurazole aud ];j< 
phenyl-5-thiolurazule, A., i, fgj/ 

Nirdlinger, Sultry, Solomon Fud 
Acree, and William Janus Heap 
urazoles. XV. Reactions of diazi 
alkyls with l-phenyl-2-nietlivlursz^ 
A., i, 341. 

Nirdlinger, Sidney, Eli Kmal 
Marshall, jun., and Solomon Farit 
Acree, reaction of diazoalkyls n 
1 -phenyl-2-methylurazole, A.) i, R4. 

Nishi, .If., formation of glycogen in th 
liver of tortoises with paucreati 
diabetes, A., ii, 227. 
absorption of sugar in the kidneys, A 
ii, 525. 

Noble, II. /’., extraction apparatus, A. 
ii, 1053. 

Noda, Ichisaburo. See Yoyoru Kato. 

Nodon. Albert, ionisation of the k 
spring of H a mi n an- Sal ah i 1 1 . at*, 
liiskra, A., ii, 478. 

Noelting, Francis A. M., orthovauillii 
[2- 1 1 y « i r 0 x j -3-meth.oxyben zaldeh v Je) 
and its derivatives, A., i, 176. 

Nogier, Th. See Jobs Courmont 

Nola, Etiorc di. See Alberto BiaacE 

Noll, Hermann, the temporary hardneii 
of water, A., ii, 1064. 

Nomblot, Louis, reduction of n»tw» 
derivatives of acetyl- and beozoyi- 
hydrazobenzenc, A., i, 206. 

Norrii, Roland Vidor. See Am' 
Harden. 



INDEX OF AUTHORS, 


ii. 1217 


. u B, action of thionyl and | 
* “fthnrvl chlorides on mercury and 
^ 5 aside, A d,296. 
y See S«kH Kremfum. 

SwiH. J- « rbides of raa «“ es,um - ' • 
Ai ’ 'iK See Herbert Frcnndlich. 

T. see Jtef Burac- 

^Arthur Amos, quantitative 
application of the theory of indicators 
volumetric analysis, A u, 740. 

. Mur Amos, and Kaufman 
Falk, properties id salt solu- 
,'i„ns in relation to the ionic theory. 

1 y[ol. -DU rubers derived from the 
[veering' r°int lowering, A., ii, 929. 

Arthur Amos, FojowKato, and 
h„,'t B. Sosman, hydrolysis ol am- 
inonima acetate and the ionisation of 
uateratliigh temperatures, A., ii, 257. 
Kjves, Arthur Amos, Arthur ft Melcher, 
r Herwm ft Cooper, and 6. W. 
Eastman, conductivity and ionisation 
of sills, acids, and bases in aqueous 
solutions at high temperatures, A., ii, 


Oberreit, Erwin, synthesis of 5:7:5':"'- 
tetrachloroindigotin, A., i, 201. 

Obiedoff. See Georges Urbain. 

Obladen. lions. See Frit: Ficbter. 

Obolensky, A''., dispersion in the electrical 
spectrum of petroleum, A,, ii, 562. 

Oddo, EcrnnnJo, syntheses with the aid 
of magnesium pyrrole compounds. II. 
Alkyl pyrryl ketones, A., i, 426. 

Oddo, Giuseppe, and Anna Mannessier, 
thiocamphorinride, A., i, 399. 

Oddo, Giuxep'/>c, and E. Scandola, con- 
dition of substances in solution in 
absolute sulphuric acid. V., A., ii, 
1035. 

Oechsner de Cocinck, fFMJifois] If'il- 
liam, pyridine hydrate, A., i, 188. 
action of (1) hydracids, (2) hydro- 
lysing agents, on starch. A., i, 655. 
action of the alkali nitrates on the 
insoluble carbonates, A., ii, 411. 
barium sulphate, A., ii, 612. 
action of alkali nitrates on strontium 
carbonate, A., ii, 612. 
colloidal state of calcium carbonate, 
A., ii, 612. 

action of sodium carbonate on in- 


[oyes, Arthur Amos, and M. A. 
Stewart, ionisation relations of sul- 
phuric acid, A., ii, 937. 
foyes, William Albert , molecular re- 
arrangements in the camphor series. 

V. Mechanism of the reactions by ■ 
which laurolene is formed, A., i, 
751. 

molecular rearrangements, A., ii, 27. 
)yeg. William Albert , and C. G. 
Derick, molecular rearrangements in 
the camphor series. III. Oxidation 
products of l - and (Maurolene, A., i, 
753. 

oyes, William Albert , and L, /'. 
Kyriakidea, synthesis of tlic a$-di- 
nicthyladipic acids and separation 
of the racemic acid into optical 
isomerides, A., i, 709. 

,m<>lccnlar rearrangements in the 
camphor scries. IV. Synthesis of 
laurolene, A., i, 754. 


soluble carbonates, A., ii, 846. 
action of lithium nitrate on insoluble 
carbonates, A., ii, 847. 
action of potassium hydroxide on 
normal calcium phosphate, A., ii, 
953. 

easy method for preparing colloidal 
gold, A., ii, 963. 

Oechsner de Coninck. William, and . A. 

Kaynaud, celluloses. I.. A., i, 654. 
Oholm, L. William, free diffusion of 
non- electrolytes. I., A., ii, 273. 
Oertly, E., and Amt Pictet, pipovonylio 
acid, A., i, 485. 

Oesper, Ralph. See Lauder William 

Jones. 

Oesterie, otto A., and U. Johann, chryso- 
phanic acid, A., i, 360. 
so-called mcthylchryso]ihaidc acid, 

A., i, 860. 

i OeBteile, Olio A., and G. Hiat, vhein 
A., i, 126. _ 
aloin, A., i, 274. 

Offer, Theodor Rob. Sec tiignvml 


0 . 

tea, W. M. See Alvin Saicycr j 
Wheeler. 

ermiller, Julius , estimation of ort.ho- 
and para-sul pho- groups in phenol- 
sulphonic acids, A., i, 28. 
peculiar change caused by heating salts 
, of pheuolsulphonie acids, A.,i, 475, 
brientation in the benzene nucleus, 
A., i, 826. 


Frankel. 

Offringa, •/., ne\v method for the prepara- 
tion of crystals of blood colouring 
matter, A., i, 793. 

: Ogorodnikoff, A. Bee Leo Tschugaeff._ 

Oguro. Y. y detection of albumin in 
urine, A., ii, 560. 

Ohta, Kohshi , the behaviour of the fat 
of organs in autolysis, and on preserva- 
tion under aseptic conditions, A., ii, 
1087. 



ii. 121B 


INDEX OF AUTHORS. 


Olds, IV. ff. f jun., thyroidectomy and 
the resistance of rats to morphine 
poisoning, A., ii, 797. * 

Olio, J. t jun. See Ernst Cohen. 

Olivari, F., iodine as a cryoscopic 
solvent, A., ii, 18, 582. 

Oliveri-Mandftla, E. , action of azoimide 
on methylcarbylamine : synthesis 
of houiologues of tetrazole, A., i, 
343. 

synthesis with diazomethane : new 
preparation ofpvrazole, A., i, 433. 
syntheses with diazomethane. II., 
A., i, 441. 

electrical conductivity of certain hydr- 
oxamic acids, A. , ii, 482. 
velocity of reaction between copper 
sulphate and potassium iodide, A., 
ii, 490. 

Oliveri-Mandala, E., and A. Coppola, 
action of bydrazoic acid on some acids 
of the acetylene series : synthesis of 
derivatives of l:2:3-triazole, A. , i, 593. 
Olivier, S. C. J., volumetric estimation 
of phenol by Lloyd’s method : tri- 
bromophenol bromide and hexa- 
bromophenoquinone, A., ii, 80. 
formulae of aluminium salts and of the 
corresponding compounds of other 
metals, A., ii, 507. 

gravimetric estimation of phenol, A., 
ii, 806. 

Olmsted, James Montrose Dtincan. See 
Frederick Daniel Chattaway. 

Olsen, Iljalmir. Sec Bernhard Neu- 
mann. 

Onnes, Hcike Kamerhngh, and Albert 
Perrier, magnetisation of liquid and 
solid oxygen, A., ii, 578. 

Onnes, llcike Kamerlingk. See also 
Henri Becquerel, Enide Mathias, and 
Pierre Weiss. 

Opolski, Stanislaus } esters of^benzene- 
sulphon-nitroanilidcs, A., i, 725. 
Oppler, Bcrllwld , estimation of dextrose 
in blood, A., ii, 463. 

Orgler, Arnold, the assimilation of 
natural and artificial nourishment. 
II., A., ii, 1084. 

Orloff, E. I . , the composition of boiled 
linseed oil and the distribution of 
oxygen in dried layers of oil. I., A., 

i, 810. 

Orloff, iV. A r ., synthesis of saframne with 
a naphthalene nucleus {3:6-diaraiuo-5- 

phenyb2-methylnaphthaplienazonium 

chloride), A., i, 783. 

Orloff, A r . A' See also W. G. Saposh- 
nikoff. _ T 

Orndorff, William Ridgehj, and B. J. 
Kay, buazo- and trisazo-derivativea of 
resorcinol, A., i, 597. 


Osaka, Yulcichi, solubiHtv of 
in water, A., i, 649. 

Osborne, Thomas Bun , and Jj 
lows, the quantity of raoooimj '® 
acids yielded by proteins 
hydrolysed with acids, A i 4.1- 
sources of loss in analysing the L 
ducts of protein hydrolysis. A 1 
analysis of proteins, A., h, 753' 1 
Osborne, Thomas Burr, and . 
M. Liddle, analysis of edestin l-l 
zein, A., i, 598. 1 * M 

the separation and estimation 4 
aspartic and glutamic acids 4 ii' 
1007. 1 ‘ " 1 


Ost, Hermann, and L. Wilkenine 
conversion of cellulose into si 
A., i, 364. ' * '■ 

Osterhont, W. J. V protective action 
of sodium for plants, A., ii, G2. 
penetration of inorganic salts into 
living protoplasm, A., ii, 535. 
Ostromisslensky, Lean m, relaticn 
between colour and constitution 
A., i, 161. 

optical isomerism. II,, A., ii, 241. 
the nature of triboluminesceuce, A., ii 
1019. 

tribohiminesoencc, of racemic com- 
pounds, A., ii, 1019. 
OstromisslenBky, Iwan m, and 1. S. 
Babadschan, Rupp and Loose’s indi- 
cator, A., ii, 1100. 
Ostromisslensky, Lean von, and August 
Bergmann, isomerism of wimple* 
compounds. I. Asymmetric complex 
compounds of platinum, A., i, 857 
Ostromisslensky, Lean r on, ami /. 
Burschanadze, pyrogeuetic decomposi- 
j tion of naphtha in presence of a catalyst, 

A., i, 309. 

Ostwald, We r,, emulsions, A., ii, 194. 
Ostwald, Wolfgang, colloidal chemistry 
of caoutchouc. I. and II. Theory ol 
vulcanisation, A., ii, 272, 697. 
Ostwald, Wolfgang, and A . Dernoscheck 
relationships between adsorption am 
toxicity, A., ii, 592. 

Ostwald, Wolfgang. See also r. r. a- 


feimarn. 

aid, Adolf, a simple method 
preparation of glucosamine «; 
chloride from ovomucoid, A., j. 

M union of iodine m lodothrr t 
globulin, A., i, 792- . 

egradation of di-iodotjrosm > #• 
animal organism, A., u, » 
a, C. Kicolexu, reduction of 
enzenc to aniline, A., 1 , . 

n, H., and T. C. OaUow ay, g 
elation of the 1*”““ t0 
iastases in dogs, A., lb / 



INDEX of authors. ... 


ii. 1210 


Ottenberg, R. See Peter Bona. 

Otto, Richard, and W. D, Kooper, the 
changes taking place in the com- 
position of fruits which ripen after 
being gathered, A., ii, 233, 439. 
effect of poisonous solutions contain- 
ing alkaloids on soils and plants, 
A., ii> 993. 


P. 

Paal, Carl , and August Ganghofer, esti- 
mation of potassium nitrate in meat 
by means or nitroD, A., ii, 453. 

Paal, Carl , and Wilhelm Hartmann, 
gas- volumetric estimation of hydrogen 
by catalytic absorption, A., ii, 237. 
Paal, Carl, and Christian Hohenegger, 
the adsorption of acetylene by col- 
loidal palladium, A., i, 806. 
the adsorption of acetylene by pallad- 
ium black, A., i, 807. 

Pachon, V., and Em. Perrot, the cardio- 
vascular action of green coffee com- 
pared with that of corresponding doses 
of caffeine, A., ii, 735. 

Pacini, Domenico, the disintegration 
products of radium and thorium in 
the atmosphere, A., ii, 374. 

Padoa, Maurice , attempts at asymmetric 
synthesis by means of circularly-polar- 
ised light, A., ii, 6. 

Padoa, Maurice, and F, Graziani, new 
phototropic substances. II., A., i, 
135. 

relations between constitution and 
phototropy, A., i, 509, 778. 

Padoa, Maurice , and L. Santi, prepara- 
tion and phototropy of some osazones, 
A., i, 779. 

Padoa, Maurice. See also Roberto Ciusa. 
Padtberg, J. H,, the importance of the 
skin as a depot of chlorine, A., ii, 
791. ’ 

Page, Harold James, and Samuel Smiles, 
the intramolecular rearrangement of 
the halides of phenazothionium, T., 
1112; P.,138. 

Pagniello, A. See Amaldo Piutti. 

Paine, H. S., destruction of invertase by 
acids and alkalis, A., i, 601. 

Paine ; H. S. See also C. S. Hudson. 
p a | ae > Sydney 0, See John Golding, 
aiftche, Charles , mineralogy of Franklin 
furnace, New Jersey, A., ii, 219. 
Pwache, Charles, and H. E. Merwin, 
connellite and chalcophyllite from 
msbee, Arizona, A., ii, 47. 
aladino, Raffaele, comparison of the 
Kuioglobin of certain molluscs with I 
lllat of vertebrates, A., ii, 50. 


Paladino, Raffaele, the chemical com- 
position of the fig (Ficus carica), 
A., ii, 441. h 

liver pigments of invertebrates, A., ii 
977. 

Palazzo, Frances'-o Carlo, condensation 
ot azoiunde with fulminic acid. I., A., 
1, 342. 

Palitzsch, S. See Soren Peter Laurits 

Sorensen. 

Palladin, Alexander, a simple estima- 
tion of trypsin and the law of tryp- 
sin fermentation, A., ii, 912, 

Palladin, Wladimir /., synergiu, the 
prochromogen of the respiration pig- 
ment of wheat germs, A., i, 760. 
action of poisons on the respiration of 
plants ; theoretical part, A., ii,438. 

Palladin, Wladimir /., and E. Stane- 
witsch, the dependence of plant respir- 
ation on tire presence of lipoids. A., 
n, 799. 

Palmen, John. See Carl Dietrich 

Harries. 

Palmer, Howard E., application of 
potassium ferrieyanide in alkaline 
solution to the estimation of 
arsenic, antimony, and tin, A., ii,546. 
application ot potassium ferrieyanide 
in alkaline solution to the estima- 
tion of vanadium and chromium, 
A., ii, 902. 

Palmer, Howard E. See, also Philip 
Embury Browning. 

Pannain, Ernesto, variations of the 
physical properties of metallic alloys 
subjected to mechanical and thermal 
action, J. Specific gravity. A., ii, 
S29. 

Pannwitz, Paul. See Hugo Kauffinann. 

Pantanelli, Enrico, and G. Faure, enzy- 
mic condensation of sugars, A., i, 450. 

Pantanelli, Enrico , and M. Sella, selec- 
tive absorption of ions by roots, A., 
ii, 149. 

Pantanelli, Enrico. See also Arriyo 

Mazzucchelli. 

Paolini, l'incen.:o, formation of keto- 
asarone, A., i, 394. 
estimation of iodine in organic sub- 
stances, A., ii 3 68. 

Pappada, Nicola , and C. Sadowski, 

gelatinisation of silicic acid, A., ii, 
593. 

Parhon, Marie, respiration of bees dur- 
ing spring, summer, autumn, and 
winter, A., ii, 513. 

Pariselle, Henri, ethyl ether of allylcarb- 
inol, A., i, 353. 

new synthesis of natural and racemic 
erytliritol, A., i, 463. 

Barnas, Jakob, kephalin, A., i, 4. 



ii. 1220 


INDEX OF AUTHORS. 


Parnas, Jakob, enzymatic acceleration of 
Cannizzaro’s aldehyde transformation 
by tissue extracts. I., A., ii, 980. 

Parr, Samuel Wilson , W. F. Wheeler, 
aod Ruth Berolzheimer, comparison of 
methods for the estimation of sulphur 
in coal, A., ii, 544. 

Parravano, Nicola, and E . Viviani, [ter- 
nary alloys of] copper, antimony, and 
bismuth, A., ii, 779, 852, 956, 1068. 
Parrozzani, A., calcium salts of citric 
acid and their hydrolytic changes, 

A., ii, 396. 

the content, in organic phosphorus and 
the relationship between amide 
nitrogen and the other nitrogenous 
forms (excluding protein nitrogen) 
in ripe seeds, A., ii, 438. 

Parsons, Charles Lalhrop , and //. 
Corliss, equilibrium in the system: 
potassium iodide, iodine, and aqueous 
alcohol, A., ii, 1061. 

Parsons. Charles Lalhrop, and H. P. 
Corson, solubility of barium nitrate and 
barium hydroxide in the presence of 
each other A., ii, 1065. 

Parsons, Charles Lathroji , and 1l\ W . 
Evans, diffusion phenomena of the 
alums, A., ii, 1069. i 

Parsons, Charles Lath rap, and C. L. 
Perkins, solubility of strontium nitrate 
and strontium hydroxide in the presence 
of each other, A., ii, 1064. 

Partington, James Itiddiek , ionic equi- 
librium in solutions of electrolytes, 
T., 1153 ; 1\ 114. 

a new dilution law ; preliminary note, 

P., *> 

Partington. Ja tiles Riddick. See also 
A Abac Lap worth. 

Pascal, Paul, use of the magnetic field 
as a means of determining constitu- 
tion in organic chemistry. II., 
III., and IV., A., ii, 100, 179. 
measurement of magnetic susceptibility 
of solids, A., ii, 483. 
magnetic analysis of certain chroino- 
plioric groups. A., ii, 580. 

Paschen, Friedrich, systems of series in 
the spectra of zinc, eadium, and 
mercury, A., ii, 3. 
ultra-red line spectra. III. Accurate 
measurement of wave-lengths greater 
thau 27,000 A.-U., A., ii, 1014. 
Paschke, F. See FA gar Wedekind. 
Pasztor, 7?., tlie rapid electrolytic pie- 
cipitation of tin, A., ii, 459. 

Pater no, Ema.awle, and C. Chieffi, ol- 

ganic syntheses by means of sunlight. 

IV. Action of paraffins and homo- 
logues of benzene on ketoucs and alde- 
hydes, A., i, 41. 


Paton, Diarmid Noel, creatine 
in birds. A., ii, 328. 

Patta, Alda, behaviour of hm,, i, , . 

in the organism, A., ii } 432 ''l >u ‘ e3 

Patta, Aldo. See also r 

Patten, Harmon Eastman, actio 
crushed quartz ou nitrate sohwL® 
A., ii, 950, llll)on *. 

Patterson, Thomas Slncarl, ],j, iarv - 
tures and concentrated solutions • 
marks on Dolezaleks iraper, A . ii ij-' 
Pattorson, Thomas , Stewart, awl hi/' 


ander Fleck, cycloliexaiw. its s 
tion from, and its estimation in. m ; s . 


^•piia- 


tures containing benzene T V-‘>’ 
P., 207. ‘ ’’ u ' j; 

Patterson, Thomas Stewart, and dl/v 
Elizabeth Findlay Stevenson, the fa! 
ftuence of solvents on tin* rotation ,.,'f 
optically active compniuids. iq r [ 
XVI. The relationship between the 
chemical constitution and the wh- 
ence of a solvent, T., 2110; I 1 . 235 
Paul, Theodor, Gustav Biratein,’ "ami 
Anton Reuse, the kinetics of the 
t kil ling of bac teria in oxygen of vary- 
ing concentrations and 'at different 
| temperatures, A., ii. 642. 

i the ki netics of toxic action of dissolved 
] substances. I, The influence of 

i concentration, A., ii, 1098. 

the kinetics of toxic, action of dissolved 
substances. II. The influence of 
neutral salts and temperature on 
' the disinfection rate of adds, A., ii, 
1099. 

! Pauli, W'dfgoag, ionisation, hydration, 
and optical rotation of white of cpg, 
A., i, 905. 

Pauli, Wolfgang, and Hans Handovsky, 
changes in the physical conditions of 
; colloids. IX., A.,' i, 344. 
i Pauli, Wolfgang, and R. TVagner, the 
internal friction of albumin solutions, 
A., ii, 830. 

Pauly, Hermann, derivatives of histi- 
dine, A., i, 336. 

■ derivatives of iminazole [glyoxaliue] 
i and histidine containing iodine, A., 

; i, 638. 

i Pauly, Hermann, and Lockemann. 

2:3-dihydroxyhenzaldelivde ; c-proro* 

.! catechualdelmle, A., i, 561. 

Pauly, Hmnam, and John Weir, P* r jj a ‘ 
ester formation of heiizoylaspartiv 
acid, A., i, 25a. 

Pavy, Frederick William, and Uf ’ 
William Bywaters, lnOnem* * 
vironmout on enzymic action, A, ", 

i Pawloff, r. 1 V., melting |dntof gran* 1 
of salol , A-, h 740. 



INDEX OF AUTHORS. 


ii. 1221 


Pawloffi F. formation, equilibrium, 
;llJl f alterations of crystals in an 
isothermal medium, A., ii, 488. 
influence of the surface of a solid 
phase on the latent heat and on the 
melting point, A., ii, 1033. 
methods of investigation of capillary- 
eiiemical problems. A., ii, 1043. 
Pearce, Richard M., and Arthur B. 
£isenbrey, the mechanism of the de- 
pressor action .of dog’s nrine, with 
some observations on the antagonistic 
action of Adrenaline, A., ii, 530. 

Pearce, R- G. See John James Rickard 
Macleod. 

Pec, Frans. See Jaroslav Formanek. 
p e gna, Rafaello. See Angelo Angel i. 
pekelharing, Gomelis A., and C. J. C. 
van Hoogenhuyze, the formation of 
creatine in muscle in tonus and 
rigor, A., ii, 324. 

the excretion of parenterally adminis- 
tered creatine in mammals, A., ii, 
1091. 

Pflabon, Henri , action of hydrogen on 
sulphur or selenium in presence of 
another element, A., ii, 119. 

Pellet, Henri, estimation of sulphur 
dioxide and sulphuric acid in the 
gases of sulphur furnaces, A. , ii, 69. 
estimation of mineral constituents in 
vegetable substances, A., ii, 72. 
precipitation of reducing sugar by 
lead acetate and the estimation of 
reducing sugars, A., ii, 462. 
a source of error in the detection and 
estimation of salicylic acid, A., ii, 
906. 

physico-chemical estimation of the ash 
of wine, A. , ii, 1005. 

'ellini, Giovanni, nature of the so- 
called double salts formed by caffeine 
with alkali salts, A., i, 416. 

'ellini, Giovanni, and Mario Amadori, 
existence in solution of compounds 
. of caffeine and sodium benzoate, A., 
i, 416. 

behaviour of certain ureides and purine 
substances towards sodium benzoate 
solutions, A., i, 525. 
ellini, . Giovanni, and E. Quercigh, 
sodium tellurides, A., ii, 1062. 
the tellurides of silver, A., ii, 1063. 
eandorf, Otto. See Wilhelm Wislicenus. 
ennington, (Mss) Mary Engle, chemical 
tand bacteriological study of fresh eggs, 
*., 11 , 224 . 

mington, (Miss) Mary Engle, and 
Greenlee, application of the 
■ olin method to the determination of 
be ammomacal nitrogen in meat., A., 
h 449. 

xcvm. ii. 


Perkin, Arthur George, a natural sub- 
stantive dyestuff, T., 220 ; P., 23. 
the identity of osyritriii, myrticolorin, 
violaqucrcitrin, and rutin, T., 1776 ; 

Perkin , Arthur George. See also William 
Jopplcice.ll Bloxam, and Tokuhci 

Kametaka. 

Perkin, Frederick Moll wo, electro-analysis 
of mercury compounds with a gold 
cathode, A., ii, 75. 

Perkin, Frederick Mo/lwo, and William 
A. Hughes, electro- deposition of 
metals, A., ii, 898. 

Perkin, Frederick Molhco. See also 
(Mm) Mary Cunningham. 

Perkin, William Henry, jun., experi- 
ments on the synthesis of the 
ter penes. Fart XI V. Synthesis of 
d- and l- A fl - M-mentheuol (8), dl-ad-m- 
mentheuol(S) and their derivatives. 
T., 2129 ; R, 249. 

experiments on the synthesis of the 
terpeties. Part X. (continued). 
Synthesis of _ sylvestrene (^-car- 
vest rone) ; preliminary note, P, , 97. 

Perkin, Will iam Henry , jun . , and Robert 
Robinson, strychnine, berberine, and 
allied alkaloids, T., 305 ; R, 21. 
synthesis of^Z-narcotine (gnoscopine) ; 

preliminary note, 1\, 16. 
resolution ofu^-narcotinc (gnoscopine) ; 
preliminary note, P., 131. 

Perkin, William Henry, jun., and 
O/to Wallach, A :l -^-inentheno](8) and 
A^J-^mcntbadicne, T., 1427 ; l 1 ., 
194. 

Perkin, William Henry, jun. See also 
Henry Dent Gardner. Ed mud Hope, 
and Bernard Dunstan Wilkinson Luff. 

Perkins, O. L. See Charles Laihrop 

Parsons. 

Perkins, Claude C., gravimetric estima- 
tion of free bromine and chlorine, 
combined iodine, and oxidising 
reagents by means of metallic silver, 
A., ii, 542. 

use of silver in the estimation of 
molybdenum, vanadium, selenium, 
and tellurium, A., ii, 659. 

Perotti, Jlenato , biochemical resolution 
of phosphoric acid in soils, A., ii, 1105. 

Perredes, P. E. F ., modification of 
Dunstaii and Short’s extraction appa- 
ratus, A., ii, 196. 

Perrier, A., oxidation of acetaldehyde 
by lower vegetation, A., ii, 799. 

Perrier, Albert. See llcike Kamerlingh 

Oanes. 

Perrier, Gustave, and A. Fouchet, 
volatile oil of Rhus eotinus (“young 
fustic”), A., i, 54. 


82 



ii. 1222 


INDEX OF AUTHORS. 


Perrin, Jean, Brownian movement and tlie j 
real existence oL - molecules, A., ii, 493. 
Perrot, Em. t and M. Leprince, Adenium 
hongkel, the ordeal poison of the 
French Soudan, A., ii, 151. 

Perrot, Em, See also V. Pachon. 

Perrot, F. Louis . See Georges Baume. 
Peters, G. See Karl Auwers. 

Peters, Walter, residual affinity and 
additivity. Part II., A., ii, 114. 
Petersen, Imfried. See Carl Dietnch 

Petersen, Julius, the filtrate from the 
precipitate with hydrogen sulphido [in 
qualitative analysis], A., ii, 654. 
Peterson, P. P . See Julius Stieglitz. 
Petrenko-Xritachenko, Pavel Iw., carb- 
onyl group in the nascent state, A., 

i, 177. „ , 7 , 

Petrenko -Kritschenko, Pavel ho., and 
Joh. Schottle, condensation of esters of 
acetonedicarboxylic acid with aldehydes 
by means of ammonia and amines. VI. j 
Tautomerism of ethyl 2:6-diphenyl-4- 
pyridone-3:5-dicarboxylate, A., i, 188. 
Petrie, J. M. See If. G. Chapman. 

Fetroff, S. See Sebastian Tanatar. 

Pettit, H. See Alfred Koch. 

Pettit, James Harvey, soil analysis, A., 

ii, 65. . . 

Pfaff, August, electrolytic deposition of 

iron, A., ii, 414. 

Pfaffendorff, W. See Karl Fries. _ 
Pfannl, Michael, course of the hydrolysis 
of proteins by aqueous or alcoholic | 
hydrogen chloride, A., i, 289. 
interchange of alkyl groups in esters 
of organic acids, A., i. 480. 

Pfeiffer, Paul, B. Friedmann, and H. 
Rekate, theories of the constitution 
of double salts, A., i, 876. 

Pfeiffer, Paul , 0. Halperin, E. Pros, 
and V. Schwarzkopf, theorv of the 
phenomena of haloehromy. 1. Addi- 
tive compounds of tin halogenides and 
carbonyl compounds, A. , i, 852. 

Pfeiffer, Paul, and A. Langenberg, trans- 
formation of atereoisomeric ethylenic 
compounds. I., A., i, 810. 

Pfeiffer, Paul, A. Langenberg, and {Miss) 
Birencweig, betaines of pyridinium- 
maleic and pyridinium -acrylic acids 
and their salts, A., i, 878. 

Pfeiffer, Paul, if. Lehnhardt, H. 
Luftensteiner, Rudolf Prade, a. 
Schnurmann, and P ■ Truikier, the 
alkyl and aryl compounds of tin, A., 
i, 724. 

Pfeiffer, [Franz Wilhdm \ Theodor , 
[Christian] August Guttmann, and 
F. Thiel, nitrogen economy of arable 
soils, A. , ii, 535. 


Pfeiffer, reversible sulpl mr j c vi > 
for drying large volumes of 
ii, 285. 

Pfenning, See Envin Rupp. 


Pfenninger, U. See Em 


' :i Schulze. 


Pflster, Karl. See Otto Dimroth 
Pfiiiger, AL, absorption and W- 
phenomena in luminous ludrow* 
ii, 1015. J 

Pfliiger, Eduard [Friedrich Will.-! ■> 
[estimation of glycogen], {""y 

estimation of glycogen in the • 
liver, A., ii, 225. 

th ®. P^ent substance of glycogen. A 

Pfliiger, Eduard and Peter Jnnkersdorf 
the^parent substance of glycogen. \ 

Phelps, John, the accuracy of (ho »,u 
bullion assay, T., 1272 ;’P., 13 ?. ' 
Philip, James Charles, aui) Bi n ij 
Reuben Courtman, behaviour of two 
salts with a common ion, when dis- 
solved in an organic solvent, T., 12o] ■ 
P., 140 ; discussion, P., 140. 
Phillipp, Hans. Sec Ernst Deussec. 
Phillips, Alexander II., gageite. a m 
mineral from Franklin, iNcw , Terser 
A., ii, 968. 

Philosopboff, Peter, the place of forma- 
tion ofuramic acids, A., ii, 730. 
Piault, L.. presence of stachyose in tie 
underground parts of labiate plants, 
A., ii, 336. 

Piazza, E. See Massimo Tortelli. 
Piccard, Jean, anxochromic action of 
amino- andaminophcnyl groups, A,, 
i, 66. 

a reaction of polybasic acids and a new 
reaction for titanium, A., i, 67. 
Pick, Ernst Peter. See Karl Glaessner. 

and Georg Joannovics. 

Pickard, Joseph Allen. Gdbcf*. 
Thomas Morgan. 

Pickard, Robert Ifoieson, ami J&fl 
Kenyon, investigations on the depend- 
ence of rotatory power on chemi-a* 
constitution. Fart I. The rotatioji* 
of the simplest secondary alcohols ot 
the fatty series, 336. 
Pickering, Spencer [f’emval] 

cupri citrates, T., 183/; F.» 1 ■ , 
discussion, P., 18. - j 

the constitution of basic Mils, - 
1851 ; P., 19- 

Pickles. Samutl Shrnnkr, the tossiit • 
tion and synlhesis at caontclo , t, 
mcr. . p 111 ; discussion, l •. »*• 
Pietet ’Ami and Alms Gams, 
method for the synthesis of 
ine bases, A., i, 773. 



INDEX OF AUTHORS, 


ii. 1223 


and G. II Kramers, papav- 
^.ndWopiw. A., 1,502. 

-•‘ it im l See also K Oertly. 

£ Ktt ' ‘]f Sec Alfred Werner. 

IT Mathias, specific heats and gas 
™uiiibria f™ m exp' 0 ™ 11 experiments, 
ti ^ ii, 1031. 

w bcow, the deviation of ferment 
i-tiiill from the unimolecular law, with 
especial reference to the esterases, A., 1 

Pieionij'-d- See*r. Elffo> , „ , 

vest nitration of cotton wool; cellulose, 

i 'i, 464. 

iihini, II- See Cm Bavenna. 
illblad, A’ift. Sec The Svedberg. _ 
P. P., selenium in Altai 


minerals, A. i iij 45. 

bertraudite from Altai, A., 11 , 48. 

►iloty, Oscar , synthesis of pyrrole 
derivatives : pyrroles from ethyl sue- 
cinylosucei nate and from azines, A., i, 
277. 

Piloty, Oscar, and E. Qnitmann, oon- 
" stitution of heemopyrrolp and of 
lueniopyrrolecarboxylic acid, A., i, 

l S3. 

Piacussohn, Ludwig. See Rm.il Abder- 
halden. 


Piutti, Arnahlo , maleic and fu marie 
derivatives of p-aminophenols, A. , i, 
22 . 

action of un saturated dicar boxy lie acids 
on p-aminophenols, A., i, 264. 
helium in the air of Naples and in 
Vesuvius, A., ii, 290. 
non-vadioactivc minerals containing 
helium, A., ii, 677. 
the helium in recent minerals, A,, ii, 
767. 

Piutti Arnaldo , Gino Abati, 0. 
Allegri, Ida Foa, L. Rossi, G. 
Leone, C. D Emilio, J. Paguiello, 
A. Marciano, Domenico Pugliese, 
Giambattista Selvaggi, 3iid G. 
Schifani, action of nnsaturated di- 
carboxylic adds on p-aminophenols, 
A., i, 672. 

Piutti, Arnaldo, and Gnirnro Magli, 
the radioactivity of five products of 
the recent eruption of Etna, A., ii, 
1026. 

Plancher, Giuseppe, and D. Giumelli, 
synthesis of indoleniue ketones, A., i, 
63. 

Plancher, Giuseppe, and U. Ponti, action 
of chloroform on 2:5-dimethylpyrrole, 
A., i, 132. 


Pinerua Alvarez, Eugenio, useful re* Plank, Rudolph, equations and tables for 


actions of zinc, nickel, and cobalt, \ 
A., ii, 454. 1 

electrolytic separation of nickel and . 
cobalt, A., ii, 657. ] 

Pinsker , Jacob. San Arthur Rosenheim. • 
Piolti, Giuseppe, synthesis of anglesite, ! 
A., ii, 621. 

Piper, 8. H. See J. C. Chapman. 

Pirani, Marcello von, and Alfred 11. j 
Meyer, behaviour of platinum and j 
nickel wires to hydrogen at high ■ 
temperatures, A., ii, 712. 

Pirret, Ruth. See Frederick Soddy. 
Pisovschi, Hie J., 1 :2-dimethoxyphen- 
anthraphenazine, A., i, 643. 
hesarjewsky, Leo, influence of insoluble 
salts in equilibria, A., ii, 505. 
’issarjewsky, Leo, and i. Belenowsky, 
influence of the solvent on the equi- 
librium constant, A., ii, 595. 
?is5arjewsky,iw, and P. Trachoniotow- 
sky, free energy of chemical action in 
mixtures in glycerol with alcohols, 
A., ii, 402. 

Pisaarjewsky, Leo, and K. Zembisky, 
free energy of chemical action in 
mixtures of water with non-eleetro- 
lytcs. III., A., ii, 595. 

Pitini, Andrea, the influence of certain 
toxins and antitoxins on the oxidising 
and reducing capacities of the tissues. 
1-, A., ii, 631. 


saturated and superheated nitrogen 
vapour, A., ii, 706. 

Plato, G. de, the action of potassium 
salts on the formation of sucrose in 
seeds, A., ii, 742. 

the presence of allantoin in the seeds 
of Datura rnetcl, A., ii, 742. 

Plato, f Vilhelm, the separation of anti- 
mony and tin by distillation, A., ii, 
903. 

Platou. E. See Fritz Haber. 

Pletneff, Dimitri. See Olio Cohnheim. 
Pleyel, M., potential difference between 
two electrolytic solutions, A., ii, 386. 
Pochettino, Alfredo, luminescence phe- 
nomena in certain organic com- 
pounds, A., ii, 5. 

luminescence of crystals, A., ii, 89, 
preparation of colloidal solutions of 
selenium, A., ii, 119. 

Fohl, Robert, dependence of the photo- 
electric effect of the alkali metals in 
polarised light on the wave-length, 

A., ii, 90. 

Pohl, Robert , and P. Pringsheim, photo- 
electric sensitiveness of the alkali 
metals as a function of the wavt* 
length. I. and II., A., ii, 3/9, 472. 
selective photo-electric effect of potass- 
ium mercury alloys, A., ii, 922. 
Poljansky, E. V. See Antony G 
Doroschewsky. 



ill 224 


INDEX OF AUTHORS. 


Pollacci, Gino. See Em Mameli. 

Poliak, II ago. See Carl Neuberg. 

Poliak, Jacques, and It. Tucakovii, 
symmetrical trithiophonols, A., i, 734. 

Poliak, Leo, inurement to adrenaline, 
A., ii, 881. 

Pollitzer, F ., heat development of the 
Clark cell, A., ii, 1029. 

Pollock, Ernest Ferguson. See George 
Gerald Henderson. 

Pollock, James Arthur, mobility of the 
large ions in the air, A., ii, 11. 

Polatorff, Aar/, choline content of certain 
edible fungi, A., ii, 234. 
occurrence of betaines and choline in 
drugs containing caffeine and theo- 
bromine, A., ii, 234. 

Poma, G., new series of solid amino- 
salts, A., ii, 417. 

colour and hydration. I., A., ii, 487. 

Pomme, G. See Franz Feist. 

Ponti, U. See Giuseppe Plancher. 

Ponti, Ugo, Ajuga iva, A., ii, 63. 

Ponzio, Giacomo, case of isomerism, 
[acylazoaryi compounds], A., i, 192. 
displaeeability of the nitro-group, A., 
i, 339. 

action of ammonia on w-nitrobenz- 
aldehyde -p ■ nitrophenylhydrazone, 
A., i, 442. 

new method of preparation of hydr- 
azidines, A., i, 443. 
conversion of hydrazidines into hydr- 
azines, A., i, 699. 

Ponzio, Giacomo, and R. Giovetti, pas- 
sage of the nitro-group from an ali- 
phatic carbon atom, to the benzene 
nucleus, A., i, 194. 

Poole, Horace II., rate of evolution of 
heat by pitchblende, A., ii, 176. 

Pope, Frank George, and Hubert Howard, 
the condensation of benzaldehyde 
with resorcinol, T., 78. 
the conden&tion of anisaldehyde with 
resorcinol, T., 972 ; P., 88. 
fluorones, T., 1023 ; P. , 113. 

Pope, William Jackson, and Charles 
Stanley Gibson, the resolution of 
externally compensated pavino and 
a-bromocamphor-T-sul phonic acid, 
T., 2207 ; P., 250. 

the rotatory powers of the salts of d- 
and /-camphor-fl-sulphonic acid with 

’* d- and Z-pavine, T., 2211 ; P., 250. 

Pope, William Jackson , and John Read, 
the resolution of externally com- 
pensated acids and bases, T., 287 ; 
P., 118. 

externally compensated tetrahydro- 
quinaldine (tetrahydro-2-methyl- 
quinoline) and its optically active 
comf^nenta, T., 2199 ; P., 251. 


Pope, William Jackson, e 
William Barlow. ah 

Popescu, D. M. See G. 

Poppe, Edmond, oxidation if #B * 
matter by potassium r,erm*3' ailu ‘ 
A., ii, 660. t^nganat,, 

Poppe, Edmond. See also AlG-t r r 


Vandevelde. 

Poppenberg, Otto, and Mrkh 
estimation of nitrogen in l t , ph “’ 
A., ii, 451. ° e *P«^. 

Forcher, Charles, tile orism nf i . 

A., ii, 144. ° 1 

Forges, Otto, respiratory quotient. 

r.:r?85. of the 

Forges, Otto, and II. 


respiratory quotients of 
pancreatic dlabeteswhen the aflon - 
organs are excluded from the , V »S 
A., 11, 7oO. 

Porter, Albert E the inactivation of 
ferments, and the formation of m 
ferments m presence of oollodinm and 
other membranes, A., i, 600. 

Porter, Alfred Willitm, the inversion 
points for a fluid passing tl.rongh a 
porous plug and their use in testin- 
proposed equations of state. II. 4 J 
examination of experimental data 4 
ii, 592. ‘ ’’ 

Portheim, Leopold latter con. See 
Viktor Grafe. 

Posner, Theodor, and Karl Rohde, un- 
saturated compounds. VIII. Addi- 
tion of hydroxylaminc to uusatmated 
acids containing conjugate double 
linkings, A., i, 847. 

Posnjak, Georg. See Hans Stofabe. 

Posternak, Swigel. See Albert Ar- 
naud. 

PotschiwauBcheg, Julius, reduction 
products of mesobenzdiauthroiie 
(helianthrone), A., i, 495. 
blue reduction product from liav- 
antliren, A., i, 517- 

PotecbiwauBcheg, Julius. See also 
Roland 8choll. 

Potts, Harold Eduard. See Frederick 
George Bonn an. 

Pouget, Isidore, estimation of nitrite 
and nitrates by the “ sulphoplienol ' 1 
reagent, A., ii, 652. 

Pougnet, Jean, action of ultra-violet 
rays on plants yielding coumarin, and 
on plants in which the odour is due 
to decomposable glucosides, A., n, 
993. , . 

Poulsson, E., the different. action ol 
barium chloride on the frog’s heart 
when applied internally and externally, 
A., ii, 529. 



INDEX OF AUTHORS. 


ii. 1225 


pound, Jaynes Robert, physical properties 
of mixtures of ether and sulphuric 
acid, P., 343. 

povarnin, hydrolysis of salts of the 
cations Al” and Cr \ A., ii, 412. 
Power, Frederick Belding , and Charles 
Watson Moore, the constituents of 
coiocynth, T., 99 ; P., 3. 
the constituents of the leaves of 
Prunus serotina, T., 1099 ; P., 324. 
Power, Frederick Belding, and Harold 
Rogerson, the constituents of 
leptandra, T., 1944; P., 218. 
chemical examination of OrnUhogaluni 
thjrsoides, A., ii, 338. 
chemical examination of the tuberous 
root of Ipomcea horsfallice, A., ii, 
888 . 

Power, Frederick Belding , and Arthur 
Henry Sal way, the constituents of 
red clover dowers, T., 231 ; P., 10. 
chemical examination of watermelon 
seed. A., ii, 337. 

chemical examination of pumpkin seed, 
A., ii, 338. 

Pozzi Escot, Marius Emmanuel, reduc- 
tion of nitric nitrogen to ammonia ; 
new process for the estimation of 
nitrates, A., ii, 71. 

alcoholic fermentation in the presence 
of sulphurous acid, A., ii, 148. 
a new sensitive indicator : dimethyl- 
brown, A., ii, 153. 

estimation of nitrogen in nitrates by 
reduction with the system alumin- 
ium mercury, A., ii, 155. 
separation of vanadium, molybdenum, 
chromium, and nickel in special 
steels, A., ii, 160. 

estimation of phosphates by direct 
titration, A., ii, 345. 

Prade, Rudolf. See Paul Pfeiffer. 
Praetorius, Paul, and Franz Korn, 
action of light on unsaturated ketones 
m presence of uranvl salts. A., i. 
859. ' ’ 

Prandtl, Wilhelm, and Benno Bleyer, 
the atomic weight of vanadium. A., 
ii, 134. 

the atomic weight of vanadium. 

H- The chlorine content of vana- 
dium oxytrichloridc and the ratio 
' A., ii, 718. 

preparation of vanadium, A., ii, 1075. 
Pratt, I). S. See Emil M. Chamot. 

Pratt, L. A. See Charles James. 

■ re | ff 1 » Fritz, common constitution of ! 
the three specific biliary acids, A., i, ; 

rettner, August, estimation of carbon ! 
in steel by means of Allihn’s filter | 
tuh <b A., ii, 653. 


Preuner, Gerhard, and W. Schupp, 

dissociation isotherms of sulphur 
between 300° and 850’, A., ii 118 

PreusB, Georg, apparatus for the estima- 
tion of sulphur in iron and steel, 
A., u, 238, 

estimation of silicon in high-grade 
fcrrosuieon, A., ii, 346. 
apparatus for the estimation of sulphur 
Lm iron, etc.], A., ii, 893. 
apparatus for the estimation of carbon, 
arsenic, and sulphur in iron and 
steel, A., ii, 1109. 

Pnanischnikoff, Dimitri, and J Schu- 
loff, i synthetic production of asparagine 
in plants, A., ii, 885. 

Pribram, B. O., modification of Fischer’s 
ester method, A., i, 288. 

Piibram, Ernst. See Ernst Mayerhofer. 

Price, (Mitts) Gtnjnnedd Mury . See 
dames Frederick Spencer. 

Price, Thomas Mater, and Thomas 
Clement Humphreys, rapid electro- 
analysis with stationary cdectroclea 
A., ii, 446. 


I Price, Thomas Slater, and Douglas 
i Frank Twiss, the action of sodium or 
potassium hydroxides on sodium alkyl 
i thiosulphates and on disulphides. T.. 

, 1175; P.,136. 

' Prideaux, Edmund Brydgcs J’udhall , 
the vapour pressures and molecular 
volumes of the mercuric halides 
and the relations between atomic 
volumes of elements before and ’ 
after combination, T., 2032; P 
207. 


relation between composition and 
conductivity in solutions of meta- 
and ortho -phosphoric acids, A., ii, 


Priglinger, J. See Zdenlco Hams 
Skraup, 

Prileschaeeff, Nikolaus, oxidation of 
unsaturated compounds with organic 
superoxides, A., i, 86, 295. 

Primot, Charles, vanillin as a test for 
antipyrine and kryogeniue ; detection 
of antipyrine in pyramidone, A., ii, 


Pring, John Norm an, the direct union 
of carbon and hydrogen at high tem- 
peratures. Part II., T., 498 ; P., 55. 
Pring, John Norman. See also Walter 

Hayhurst. 

Pringle, Harold, and John Tait, anti- 
coagulants and frog’s blood, A., ii, 
725. 

Pringle, Harold. See also Wilhelm 
Craaier. 

Pringsheim, Ernst. See Hans Pringe- 
heim. 



ii. 1226 


INDEX OF AUTHORS. 


Pringsheim, Hans, natural occurrence of 
rf-asparagine, A., i, 303. 
cellulose as source of energy in the 
assimilation of atmospheric nitrogen, 
A., ii, 230. 

hydrolysis of racemic amino-acids by 
fungi, A., ii, 437. 

Pringsheim, Hans, and Ernst Prings- 
heim, agar-agar as source of energy 
in the assimilation of atmospheric 
nitrogen, A., ii, 230. 

Pringsheim, Hans. See also Emil 
Abderhalden. 

Pringsheim, P. See Robert Pohl. 

Prins, Ada, critical phenomena of the 
ternary system, ethyl ether, authia- 
quinoue, and naphthalene, A., ii, 
1050. 

Prior, Georgs Thurhind, meteoric stone 
from Simondium, Cape Colony, A., 
ii, 315. 

analysis of scligmannite, zinciferous 
tenuantite, and fnchsite from Rinn, 
Switzerland, A., ii, 781. 

Probeck, Eugene G. See Roger Frederick 

Brunei. 

Probst, Hans. See Fritz Fichter. 
Prochnow, Adolf, estimation of the 
xanthine bases in cocoa and choco- 
late, A., ii, 166. 

estimation of fat in cocoa and chocolate, 
A., ii, 556. 

ProB, E. See Raid Pfeiffer. 

ProBke, H. See Hans Rupe. 

Protz, Ludwig, dependence of the cubic 
compressibility of potassium and 
sodium on the temperature, A., ii, 187. 
Proumen, H'nri Jacques, slow neutrali- 
sation of the ious produced in certain 
chemical reactions. A., ii, 381. 
slowness of recombination of the ions 
produced in certain chemical reac- 
tions, A., ii, 479. 

Provenzal, G. See Rosario Spallino. 
Prunier, Georges, quinoline sulphosali- 
cylate, A., i, 586. 

Prusaak, (Mile.) Gustava, mercury and 
hirudin, A., ii, 229. 

Przyluska, Marie , molecular weights of 
liquid diphenylauiine, triphenylamine, 
and aniline hydrochloride, A., i, 106. 
Pachorr, Robert, and F. Dickhauser, 
morphiue series. VI. Transformation 
of chloromethylmorphimethine into 
the quaternary salt of a cyclic base 
derived from phenanthrene, A.,i, 425. 
Pschorr, Robert, and Gerk. Hoppe, mor- 
r pbiue series. 111. Ethylthiomor- 
phidis, A., i, 423. 

o-aminobenzyl cyanide [o-amiuophenyl- 
acetonitrile] and its conversion into 
2-aminoindole and indole, A., i, 737. 


Pschorr, Robert, and Krertti 
series. II. EUiy lthiocod iie’TT'.'l' 1 ' 

Pschorr. Robert, Heinrich uiw Ail 
Ham Bettberg, morph™'"’* 1 
IV. Constitution of .«>;<■ 
and thebenine, A., i, 4 ™™l*°theUu# 
Pschorr, Mot ert, and ’a. Soli.,, 
phme series. I. EthX; : v! 0T ’ 
A.,i, 41i). 

Pschbrr, Robert, and 
morphine series. V. Sv„tt ■ 1 
3:4-dimcthoxy- 8 . ctlravi4 m „a, ° f 
obtained by the 
thebenine, A., i, 425. 0 

PBilanderhielm, B. See Bror Knwv 
Pudofkin, A. See XluJiSg 
Pngliose, Angela, the com, »«!,;„ 
blood, urinary excretion, and W 
formation, alter the iutrarenoi „ 
jection of solutions of colloid, 
and in conjunction with crjMtill* 
A., ii, 637. ’ 

Pugliese, Domenv-o. See Armbh pi u tti 
Pukall, Wilhelm, advances in the dS 
of the ceramic industry, A., ii, 
Pulvermacher, Georg. See /ro/icrlob 
Pummerer, Rudolf, pheiiylsulpliosj! 
acetic acid. II., A., i, 46\ 
isatinanils. II. Derivatives of tbio- 
naphthenquinone, A., i, 510. 
i Pummerer, Rudolf, and MariA’ 
Gottler, isatinanils. I. Isatindi- 
methylamino- 2-anil: its formation, 
hydrate, and salts, A., i, 77. 
isatinanils. III. Leuco-conrpound*, 
A.,i, 511. 

Purdie, Thomas, and Paul Sei'Min 
Arup, action of Grignard reagents on 
methyl 7-methoxysuccinatc, methyl 
maleate, and maleic anhydride, T. t 
1537; P.,199. 

Purdie, Thomas, and Georgs Bdlhbjdl 
Neave, optically active metlioxv- 
succinic acid from malic acid, 1, 
1517 ; P., 198. 

Purdie, Thomas, and Charley Jwkri 
Young, optically active derivatives of 
7-methoxy- and (/-dimethoxy-sueviiiie 

acids, T., 1524; P., 193. 

Purkett, Karl. See Georg R. Crasser. 
Purvis, John Edward, the absortnk'D 
spectra of p-toluidine, in-xyli'hnf, 
and of their condensation prouucta 
with acetaldehyde, T., 641 ; 1 .. & 
the absorption spectra of pyridiiie ® 
some of its derivatives at di» 
temperatures and pressures, !•> r '*“ • 

P 45. 

the "absorption spectra of nieome, 
coniine, and quinoline as rap *- 
liquids, and in solution, !•> 

l\, 113. 



INDEX OF AUTHORS. 


ii. 1227 


„ John Edieard, the absorption 

"spectra of aniline and itshomologues 
!L vapours, as liquids, and in solu- 
tS, 1546 ; P , 194 
tliP absorption spectra of furan, fur- 
furaldehyde, thioplien, and pyrrole 
under different conditions, T., 1648 ; 
p., 201. 

absorption spectra of various 
fiiketopyrroline compounds, T., 
2535 ; P., 297. 

i he absorption spectra of some deriva- 
tives and isomerides of l:2-diketo- 
A ;! -eyclopentcne, P., 32/ . 
influence of dilution on the colour and 
the absorption spectra of various 
permanganates, A., ii, 3. 

Parvis, John Edward, Humphrey Owen 
Jones, and Hubert Sanderson Tasker, 
the colour and absorption spectra of 
wniie sulphur compounds, T. t 2287 ; 
I\, 234. 

Purvis, John Edward. See also {Miss) 
Janie Homer. . 

Pushiu, Eikolai A. See Nikolai S. 

Karnakoff- 

Pyman, Frank Lee, isoquinolme deriva- 
tives. Part IV. o-Dihydroxy-bases : 
the conversion of l-keto-6:7-di- 
iuethoxy-2-alkyltotrabydroisoquino- 
lines into 3:4-<1ihydroxyphenyl- 
ethylalkylainines, T., 264 ; P., 21 ; 
discussion, P., 21. 

the tautomerism of glyoxalines and 
the constitution of pilocarpine, T., 
1814; P., 211. 

pyman, Frank lee, and William Cole - 
brook Reynolds, isoquinoline deriva- 
tives. Part V. The constitution of 
the reduction products of papaverine 
(continued), T., 1320 ; P., 180. 

Q. 

Quagliariello, G. t chemico- physical 

investigations on the crystalline 
lens, A., ii, 56. 

the influence of sodium glycocholate 
on tryptic digestion, A., ii, 627. 
imbibition of the intestinal mucous 
membrane with sodium chloride aud 
sulphate solutions of different con- 
centrations, A., ii, 974. 
mntz, Wilhelm B. See Burt Laws 
Hartwell, 

lartaroli, Antonie, energy of the 
elements and the part remaining in 
combinations. Energy theory of iso- 
merism, A., ii, 491. 
nercigh, E., the equilibrium diagram 
of tlie silver-sodium alloys, A., ii, 
1062. 


Quercigh, E. See also Giuseppe Bruni, 
and Giovanni Pellini. 

Quinet, P., molybdo- tartrates, A., i, 

218 . 

Quitmann, E. See Oscar Piloty. 


R. 

Raalte, A. ran, fat extraction apparatus, 
A., ii, 360. 

Raasohou, P. E., micro- cl lemical estima- 
tion of mercury, A., ii, 350. 

Rabaut, Ch. See Jules Aloy. 

Rabe, Paul, and Julius Hallensleben, 
formation of an ethylene oxide from 
the ammonium base of hydroxy- 
rliphenyleUiylamine, A., i, 317. 
formation of an ethylene oxide from 
the quaternary baseofphenylmethyl- 
hydroxycthylaminc, A., i, 841. 

Rabe. Paul, Erich Kuliga, Oswald 
Marschall, Wilhelm Naumann, and 
William. Fraser Russell, cinchona 
alkaloids. XII., A., i, 417. 

Rabe, Paul, and Andrew McMillan, 
gnoscopinc (/••narco tine), A., i, 335. 

Rabinowitsch, A. G. See E. 8'. London. 

Rackmann, Karol, dignanide and com- 
pounds derived from it, A., i, 896. 

Radlberger, Leopold, compounds of acid 
dyes with various organic bases, A., i, 
760. 

Raffo, M., and G. Foresti, chemical 
and viscometric investigations on 
animal fats, A., ii, 360. 
new method of estimating margarine 
in butter, A., ii, 360. 

Raffo, M., and A. Pieroni, velocity of 
the reaction between colloidal sulphur 
and silver sulphate, A., ii, 839. 

Ragg, Manfred, xanthic acid and di- 
xanthogen [ethyl di-oxythiocarbonate]. 

II. A., i, 154. 

Raiford, L. CJm., and Frederick IV. 
Heyl, replacement of halogen by the 
mtro-group. I. and II., A., i, 373, 
730. 

Raiziss, (7. See Emil Fromm. 

Rakoczy, A., the milk-curdliug and 
proteolytic action of the gastric infusion 
of ox and calf and of natural gastric 
juico, A., i, 801. 

RakusLn, Michael A., the need for a 
systematic study of optically active 
petroleums, A., ii, 45. 

Eambach, F. See S. F. Schcmts- 
chuschny. 

Ramberg, Ludwig, a-bromopropiomc 
acid, A., i, 4, 

photo-transfonnation of an internal 
complex'salt,_A., i, 218. 



ii. 1228 


INDEX OF AUTHORS. 


Ramsay, A. Alexander. See Frederick 
Bickell Guthrie. 

Ramsay, (Sir) William, and Robert 
Whytlaw Gray, the density of the 
radium emanation, A., ii, 767. 

Ramsay, (Sir) William. See also Robert 
Whytlaw Gray. 

Ramsbottom, John Edmn. See Kurt 

Brand. 

Ranc, Albert. See Henri Bierry. 
Rancken, Dodo, the action of massage 
on protein metaholism, A., ii, 521. 
Randall, D. L., reaction between liydr- 
iodic acid and bromic acid in the 
presence of a large amount of hydro- 
chloric acid, A., ii, 542. 

Randall, H. M., ultra-red line spectra ; 
(spectra of silver, copper, cesium, 
rubidium, strontium, barium), A., ii, 
1014. 

Rankin, Allan C., germicidal action of 
metals and its relation to the pro- 
duction of peroxide of hydrogen, A., ii, 
232. 

Rankin, Irvine Giles. See Otto 

Flaschner. 

Rankine, Alexander Oliver, a method of 
determining the viscosity of gases, 
especially those available only in 
small quantities, A., ii, 18S. 
viscosities of the gases of the argon 
group, A., ii, 400. 

variation with temperature of viscosi- 
ties of gases of the argon group, 
A., ii, 829. 

Ransom, Fred, muscle enzymes, A., ii, 
524. 

Ransome, Frederick L. See Waldemar 
Theodore 8c halier. 

Rapiport, Jos. See Alfred Werner. 
Rappenecker, Karl, viscosity-coefficients 
of vapours ami their variation with 
temperature, A., ii, 590. 

Raechig, Fritz , preparation of coumariu, 
A., i, 763. 

preparation of alkaline-earth hydr- 
oxylaminedisulphonates. A., ii, 411. 
preparation of anhydrous hydrazine, 
A., ii, 706. 

Raske, Karl. See Emil Fiacher. 
RasBenfoese, A ndr< ! , electrolytic con- 
ductivity of fluorescent solutions, 
A., ii, 89. 

coloration of salts, A., ii, 210. 

R&bsow, Berthohl, and Otto Baumann, 
hydrazo-compotinds. IV. Reactions 
of hydrazobenzene with aliphatic 
aldehydes and with benzoyl chloride, 
A., i, 79. 

Ravenna, Giro, and O. Montanari, origin 
and physiological function of pentosans 
in plants. II,, A., ii, 993. 


Ravenna, Ciro , and G. . 
holism of moulds : 
gains. I., A., ii, 994 ^ l us J>oni. 
Ravenna, Ciro, and Mario t 

a ° str C3,ii,ide “ ® 1Ui ' 


the presence of free Wj, 
in plants, A,, ii, §34 ^ nc J at| ide 

Ravenna, Ciro, and }r 7 

behaviour of plants tararifa-" 1 ' 

salts, A., 11, 235. Jlll,1 ' : <a 

utilisation of tricaftium phosnW* , 
cruciferous plants, A., ii ?!, ! '* r 

importance of mucilages in' ‘ . 

nation of seeds, A. ii 99] ' 
formation of hydrogeu t'yaui'de in t L 
germination of seeds, A ii i «« 
Ravenna, Giro. Sec also d ' 


Ciamician. 


Ink 




Ravold, A. , and William ■ ][. gj ZTl , 
a case of alcaptomiria, A., ii’ 733 " 

**/' , B - J - Sn Wliiim nil,;,, 

OrndorfF. 

Ray, Prafulla t'hundm, (he 
mtntes of mercury and the 
of the alkaline earths, T., 8!f ; 

the double nitrites of mercury tie 
bases of tire totra-alkyhmmoain 
series, P., 172. 

Ray, Prafnlla Chandra, and AM (hit. 
(Ira Ghosh, decomposition of dimerenr- 
ammonium nitrite by heat. T., 3^3 • 
i P-> 6. 

| Ray, Prafv.Ua Chandra, and &&& 

! Chandra Mukherjee, ionisation of tit 
nitrites as measured by the cryosconic 
method ; preliminary note, P 
173. 

Raymond, Edg., burette with automatic 
filling arrangement, A., ii, 64S. 
siphon for use with carboys, A., ii. 
892. 

Raynaud, A. See IV ilium Oechsner de 

Coninck. 

Reach, Felix , the physiology of winter 
sleep, A., ii, 787. 

Bead, Arthur Avery. See Mn ft 

Arnold. 

Read, John. See William Ms* 

F °P e ' „ V 

Read, 7/. L. See Frank A-ishn Good 
Rebenstorff, H., [methods of dentra- 
strating the properties of liquid air; 
the collection of atmospheric nitrogen; 

and the action of sodium on w* 1 ®/ 
A., ii, 604. . . • . 

Reboul, (!., chemical actions and ioiiw- 

Rechenberg, ' C. von, 

point estimations and Ms t Qe . ■ 
volatilisation, A., ii, Wl* 



INDEX OF AUTHORS. 


ii. 1229 


Reckleben, Hans, and A. Giittich, 
[estimation of] antimony hydride, A., 
ii, 352. 

Becoura, Albert , estimation of copper as 
anhydrous cupric sulphate, A., ii, 
899. 

Readelien, (?., preparation of benzo- 
phenoneimine derivatives, A., i, 118. 
nature of the catalytic action of zinc 
chloride by the condensation of 
aromatic ketones with amines, A., i, 
746. 

Red grove, Herbert Stanley , note on the 
usually-adopted method of calcu- 
lating additive physico-chemical 
constants, P., 99. 

calculation of optico-chemical con- 
stants, A., ii, 669. 

Reed, Howard Sprague , chemical and 
myeological studies on a corn rot 
having possible relation to the etiology 
of Pellagra, A., ii, 744. 

Reesema, jV. H. Siewcrtsz ran. See 
Willem Paulinus Jorissen. 

Reich, Paul. See Hermann Leucha. 

Reichard, C ., production of a volatile 
aromatic substance from solutions 
of morphine salts, A., i, 187. 
colour reactions of proteins, A., ii, 
363. 

application of the “aluminium re- 
action " in the analysis of mercury 
compounds, A., ii, 655. 
chemical colour reactions, A., ii, 716. 
new reactions for salicylic acid, A., ii, 
906. 

reactions of carbohydrates. I. Sucrose, 
A., ii, 1117. 

Reichardt, C. J., detection of reducing 
substances in urine, A., ii, 163. 
urine colorations, A., ii, 912. 

Reichel, Heinrich, theory of disinfec- 
tion. I. The disinfecting action of 
phenol, III, A., ii, 61. 

Beichenburg, IV. See Ferdinand 
Henrich. 

Reichenheim, Otto, spectra of anode rays, 
A., ii, 1014. 

Reichingtein, J)., oscillographic investi- 
gation of some electrolytic processes. 
III., A., ii, 1028. 

Reid, E. Emmet, preparation of nitriles, 
A., i, 169. 

esterification : esterification of thiol- 
benzoic acid by alcohol and of 
benzoic acid by mercaptan, A., i, I 

. ; 

equilibrium between ammonium benzo- : 

ate, benzainide, and water, A., ii, 1 
_ 701; 

Reid, John Fountain. See Alfred ' 
Archibald Boon. ! 


Reigrodski, J., and Josef Tambor, syn- 
thesis of 2:3-dihydroxyflavone, A., i, 
578. 

Reinbeck, Martin. See Otto Diels. 

Reinders, Willem , photo-halides. I., 
A., ii, 1062. 

Reinhard, A. Sec IV. Zaleski. 

Reinhardt, Johannes. See Max Busch. 

Reinhold, B. See Ernst Hermann 
Riesenfeld. 

Reinitzer, Friedrich , the enzymes of 
gum-acacia, A., i, 290. 

Reinoso, E. A. See Philip A. Shaffer. 

Reis, F. See Albert Stutzer. 

Reis, F r . , calcium cyanamide and some 
compounds prepared from it, A., i, 
465. 

physiological action of calcium cyan- 
amide, and compounds derived from 
_ it, A., ii, 801. 

Reitzenstein, Fritz, preparation of azoxy- 
compounds, A., i, 702. 

Reitzenstein, Fritz, and Wilhelm. 
Breuning, combination of triphenyl- 
raethanc dyes with the indigotiu 
group, A., i, 439. 

tlie action of sulphites on pyridine, 
A., i, 876. 

Reitzenstein, Frits, and Georg Stamm, 
action of l-ch]oro-2:4-dimtrobeuzene 
on pyridine bases, A., i, 283. 
action of dinitrophenylpyridininm 
chloride on mercuriated amines, 
A., i, 348. 

Janovsky’s reaction for dinitro-com- 
pounds, and Bitt.o’s reaction for 
aldeliydes and ketones with aromatic 
compounds, A., ii, 358. 

Rekate, H. See Paul Pfeiffer. 

Remmler, Hans. See Karl Loffler. 

Rengade, Etinme, theoretical cooling 
curves of binary mixtures, A., ii, 16. 
i theoretical form of the cooling curves 
of binary mixtures. The case of 
solid solutions, A., ii, 17. 

Renshaw, Renner Rex, preparation of 
choline aud some of its salts, A., i, 
226. 

! Renshaw, Rocmrr Rex, and K. N. 
Atkins, bactericidal properties of 
lecithins and choline salts, A., ii, 332. 

Renshaw, Roemcr Rex , and F. C. Ware, 
action of heat on milk, A., ii, 326. 

Report of the Committee of the British 
Association on the study of hydro- 
aromatic substances, A. , i, 549. 
on isomorplious sulphonic derivatives 
of benzene, A., i, 549. 
on the transformation of aromatic 
nitroamines and allied substances, 
and its relation to substitution in 
benzene derivatives, A., i, 551, 



ii. 1230 


INDEX OF AUTHORS. 


Report of the Committee of the British 
Association on dynamic isomerism, 

A. , ii, 672. 

on gaseous explosions, A., ii, 687. 
on anaesthetics, A., ii, 735. 
on electroaualysis. A., ii, 754. 

Report of the International Committee 
on atomic weights, 1911, T., 1861 ; 

P., 190. 

Resseguier, B. de, cyclohexylallylene 
[cyclohexylpropylene] and cyclohexyl - 
propinene, A., i, 467. 

Rettberg, Hans. See Robed Pschorr. 
Renss, Anton. See Thco'far Paul. 

Reuter, R. See Franz Feist. 

Reverdin, Frederic, action of concen- 
trated sulphuric acid on some aromatic 
nitroamines, A., i, 255. 

Reverdin, Frederic, and ^ A.~ dc Luc, 
trinitro*p-anisidine, A., i, 470. 

Reverdin, Frederic. See also Raphael 
Meldola. 

Reychler, Albert, chemical dynamics and 
the colloidal state. I., II., and III., 
A., ii, 104. . 

absorption of sulphur dioxide by j 
caoutchouc and by wool, A., ii, 
272. 

adsorption of arsenious acid by ferric j 
hydroxide, A., ii, *289. \ 

electrophoresis of lamp black, A., n, ' 
1030. 

Reynolds, Grace Fatter, reaction between 
organic magnesium compounds and 
unsaturated compounds ^ containing 
alkyloxy -groups, A., i, 857. 

Reynolds, William Col rh rook. * See 
Francis Howard Carr, and Frank 
Lee Pyman. 

Rewidzoff, O. See //. r on Wyss. 

Rhead, Ezra Lobb, gravimetric methods 
for the estimation of nickel in nickel 
steel, A., ii, 352. 

Rhead, Thomas Fred Enr, and Richard 
Fern on Wheeler, the filed ol temper- 
ature on the equilibrium 2CO CO* 
+ C, T., 2178; P., 220. 

Rheinberger, E. Sec A. Heiduschka. 
Riat, G. Sec Otto A. Oesterle. 

Rich, (3fi«) Elizabeth Mary. See 
William Arthur Knight. 

Richard, A. H., and Paul Langlais, 
modification of Couturier and 
Meunicrs process for the prepara- 
tion of piuacone, A., i, 455. 
preparation of pivalic acid, A., i, 
458. 

preparation of phiaroliu, A. , i, 462. 
Richards, (Miss) Marion Brock, prepara- 
tion of substituted indoles from 
benzoin and secondary arylamiues, 

T., 977 ; r., 92. 


Richards, (Miss) Marion Brock u 
durations of pheMuth^*"- 
with ethyl malonate ami rt i B j 
acetoacetato, T., 1456 ; p, t 195 ■* 

Richards, Theodore William t, recent : 
vestigations in thermochcuiMrv f 
ii, 19. *’ a -' 

Richards, Theodore William \ 
Gre/jory Paul Baxter, correction !{ 
the apparent weight of a salt to th 
vacuum standard, A, , ii, 403 . e 
Richards, Theodore Willmm, miLan - 
Lome Burgess, adiabatic deti-rmij 
tion of the heats of solution of 
in acids. I., A., ii, 391 , 1 

RichardB, Theodore IVUliau >, La,,,;, 
Lorne BurgesB, and Allen IF, R 0We 
adiabatic determination of heats oi' 
solution of metals in acids. II. Heat 
of dilution of the acid solutions \ 
ii, 930. 

Richards, Theodore William, and It. x, 
Garrod-Thomas, electrochemical in' 
vesication of fluid amalgams of zinc 
cadmium, lead, copper, ’and lithium’ 

II., A., ii, 384. 

Richards, Theodore William, ami 

Frederick G. JackBOn, specific heat of 
the elements at low temperatures, A. 
ii, 264. 

Richards, Theodore William, and 

Richard Henry Jesse, jtiu., heats of 
combustion of the octanes and xykues, 
A., ii, 269. 

Richards, Theodore William, and 

Hobart Hurd Willard, atomic weights 
of silver, lithium, and chlorine, A., ii, 
292. 

Richards. Theodore William, and J. 
Hunt Wilson, electrochemical investi- 
gation of fluid amalgams of thallium, 
indium, and tin. I., A., ii, 3S4. 
RichardBon, Clifford, gr&hamite, a solid 
native bitumen, A., ii, 964. 
RichardBon, Clifford, and Kenneth Qowi 
Mackenzie, a natural naphtha from 
the province of Santa Clara, Cuba. A., 
ii, 509. . 

Richardson. Frederic IV., and F'vJ 
Jaffe, simplified form . of eudioniet.-r 
for general gas analysis, A., », 341. 
Richardson, Owen IV., and A. A. Hal; 
birt, specific charge of the ions ennttw 
bv hot substances. 11., A., 
Richarz, Franz, anodic formation ci 
hydrogen peroxide, A., 11 , . . 

Richarz, Franz. See also rruaw 
Heusler. , „ «... 

Riche, J. A. See Fruma Gm J* 

Richmond, George F„ Manila *l4 A - 
i, 690. 



INDEX OF AUTHORS. 


ii. 1231 


I,.. Erwin, [carrot oil, the ethereal 

S A -.h 329 ' 

„■ r e l J. D . , preparation of aqueous 
Kie soluble compounds from 1-phenyl- 
•’■ 3 -dimethyl-li-pyrazolones and 
mono- or di-alkylglycollic acids of 
tbnnuhe C s H 10 O 3 and upwards. A., 


i, «3. . „ , 

miration of morphine esters of acyl- 
aromatic hydroxycarbosylic acids, 


A., i, ?65. - 

giegel, Emil ' Raymond. See Charles 
Robert Sanger 

Kiegeh j/., estimation of the lccithm- 
content of soja-oil, A., ii, 662. 
Riesenfeld, Ernst Bcnnaim, decomposi- 
tion of calcium carbonate, A., ii, 


IZO. , 

the existence of real percarbouates 
and their differentiation from carb- 
onates with hydrogen peroxide of 
crystallisation, A., ii, 290. 
percarbonates, A., ii, 952. 

Riesenfeld, JSrnxt Hermann, and B. 
Reinhold, transport number of 
hydrochloric acid, A., ii, 14. 
determination of transport numbers 
from JU.M.F. measurements in 
solvents which are only partially 
miscible with water. A., ii, 14. 
existence of real percarbouates and their 
differentiation from carbonates with 


hydrogen peroxide of crystallisation, 
A., ii, 33. 

tiesenfeld, Ernst Hermann, and F. 
Seeman, ohroini-aquo-triammines, A., 

ii, 39. 

ties s, M. See Alexander Gutbier. 
tietz, H. L., and II. H. Mitchell, meta- 
bolism experiments as statistical 
problems, A., ii, 1082. 
tiggs, Louis IP., estimation of iodine in 
protein combinations, A., ii, 650. 
tiiber, C. N., and Victor Moritz Gold- 
schmidt, differences between cinnamic 
acid from storax and synthetical cin- 


namic acid, A., i, 174. 

Rimbach, Ebcrhard, and R. Wintgen, 
influence of complex formation on the 
volume and refractivity of dissolved 
substances, A., ii, 810. 

Rindell, Arthur, solubility of slightly 
soluble calcium salts in aqueous solu- 
tions of ammonium salts, especially of 


triammonium citrate. A., ii, 294. 

Ringer, A. and Graham Lusk, the 
production of sugar from amino-acids, 
A., ii, 227. 

Ringer, Wilhelm Eduard , concentration 
of the hydrogen ions in solutions of 
phosphoric acid and sodium hydr- 
oxide, A., ii, 396. 


Ringer, Wilhelm Eduard, conditions for 
the precipitation of uric acid and its 
salts from solutions. A., ii, 838. 

Rinne, Fritz, crystallisation in fused 
masses, owing to the liberation of gas, 
A., ii, 193. 

Rissom. See Theodor Curtius. 

Ritter, G., ammonia and nitrates as 
sources of nitrogen for mould fungi, 
A., ii, 230. 

Ritter, Ernst.. See Paul liechti. 

Rivat, Geoiycs , detection of dextrin by 
means of its coloration by iodine, A., 
ii, 1117. 

Rivett, Albert Chcrburif David, and 
Fevil Vincent Sidgwick, the rate of 
hydration of acetic anhydride, T., 
732; P.,66. 

the rate of hydration of acid 
anhydrides ; succinic, methyl- 

succinic, itacmiie, maleic, citraconic, 
and plithaUc, T., 1 677 ; P. 200. 

Rivosch- Sandberg, F. See A’. S. London. 

Roaf, Herbert Eldon, the relation of 
proteins to crystalloids. I. The 
osmotic pressure of hemoglobin and 
the laking of red blood-corpuscles, 
A., i, 209. 

the relations of proteins to crystalloids. 
II. The osmotic pressure of ionising 
salts of serum proteins, A., i, 344. 

Robel, J. See Leon Marchlewski. 

Roberts, Ed min J. See Philip Embury 
Browning. 

Roberts, F. See Joseph Barcroft. 

Roberts, Forman., extraction apparatus, 
A., ii, 494. 

Robertson, Philip Wilfred. See A rthu r 

Hantzsch. 

Robertson, T. Bmihford, the refractive 
indices of solutions of certain 
proteins, A., i, 526. 
rate of solution of casein in solutions 
of the hydroxides of the alkalis and 
of the alkaline earths, A., i, 528. 
the refractive indices of solutions of 
certain proteins. II. The para- 
nucleins, A., i, 793. 
the relative magnitude of the parts 
played by the proteins and hydrogen 
carbonates in the maintenance of the 
neutrality of blood, A., ii, 623. 
electrochemistry of proteins: dissoci- 
ation of potassium caseinogenatc 
in solutions of varying alkalinity, 
A., ii, 679. 

certain factors which determine the 
constituents of emulsions of oil and 
water, A., ii, 697. 

electrochemistry of proteins. II. 
Dissociation of basic cascinogeuates 
of the alkaline earths, A., ii, 939. 



ii. 1232 


INDEX OF AUTHORS. 


Robinson, C. H., oxidation of /8-naphtlia- 
quinoue, A., i, 270. 

Robinson. Fred., the adsorption of acids 
by carbohydrates, A., i, 817. 

Robinson, James , the absorption of 
cathode lays of different velocity in 
helium, A., ii, 93. 

distribution of photo-electric cathode 
rays in a vacuum and in different 
gases, A., ii, 377. 

Robinson, Robert. See Edward Hope, 
Bernard Dunstan Wilkinson Luff, 
and William Henry Perkin, jun. 
Robinson, William 0., and W. H. 
Waggaman, basic magnesium chlor- 
ides, A., ii, 37. 

Robinson, William 0 . See also Frank 
Kenneth Cameron. 

Robison, Robert. See Arthur Hantzsch. 
Rochaix, A. See Jules Courmont. 
Rookwood, Elbert W., digestibility of 
bleached flour, A., ii, 975. 

Rodd, Ernest Ilarry. See Reginald 
Thomas Colgate. 

Rodenburg, J., estimation of manganese 
in potable water, A., ii, 1000. 
Rodenburg,/. See also G. 0. A. mu Dorp. 
Rodriguez Carracido, Jost, theory of the 
formation of fusel oil [production of 
glycerol during alcoholic fermentation], 
A., i, 350. 

Rodriguez Mourelo, Jose, preparation 
of anhydrous chromic chloride by 
Bouriou’s method, A., ii, 1072. 
Roeder, H., the action of thermal 
influences on the digestive power of 
gastric and pancreatic juices, A.,ii,423. 
Rijer, Elise, estimation of titanic acid in 
ilmenite, A., ii, 73. 

Boiler, Herman n , formamide as a solvent | 
for inorganic salts and the electro- 
lysis of such solutions, A., ii, 684. 
Roehrich, V. H. See George Bell 

Frankforter. 

Rohrig, A occurrence of formic acid in 
raspberries, A., ii, 235. 

Roemer, Heinrich , methods of analysis 
of the [native] potassium salts, A., 
ii, 347. 

volumetric estimation of combined 
sulphuric acid by the barium 
chromate method, A., ii, 750. 

Rose, Carl. See Ragnar Berg. 

Bofaler, II. A., friction in the bomb 
calorimeter, A., ii, 690. 

Roeaner, Hans. See Emil Fischer. 
Roasler, L. , estimation of gold by means 
of hydrogen peroxide, A., ii, 1115. 
Roaaler, L. See also Ludwig Vanino. 
Boettgen, Theodor , estimation of volatile 
acids in wines by means of Botticher’s 
apparatus, A., ii, 661. 


Rogerson, Harold, the C0rit . : , 
the flowers of Tri/olium ,w' 1,ls «f 
T., 1004 ; P., 112. 

Rogerson, Harold. Sa 
Bidding Power. ' 

Rogozinski, Felix, 
holism in the animal ora, ' ®«»- 
ii, 972. « ao «u, 4. ( 

Rohde, Alice, anil J falter t 
purine enzymes in the mt 1 °”''' to 

Eohde, Erwin, metabolic' j 
bolic investigations Jr (L 
warm-blooded heart A ii 

Eohde, Georg, and Cl. Dorf mi 'i‘, r 

stitution of fl-hroDoouS i •' 

Eohde, Georg, a „d a. 
densation products from sali„i; i™’ 

and hydrocyanosalicvliden? t 

Eohde, 'Karl. See Theodor p 0Bn6r 

Rohlaud, Paul, adsorptive p„ wa t , 
hydroxides of silicon, alunu”,,”' 

3$. Xa"!;, fly** 

new preparation of the second ,* 
hydrous modifioatiou of calcium 
sulphate, A., ii, 125. 
retardation of the oxidation of iron k 
chromic chloride, A., ii ]29 
sulphates and hydrogen sulphates it 
barium and calcium, A., ii, 4 n, 
estimation of potassium as potassium 
platimchloride, A., ii, 548. 
adsorptive power of hydroxides of 
silicon, aluminium, and iron, IV 
A., ii, 615. 

molecular refraction of the isomeric 
hydrocarbons, C, 0 II Mr A., ii, 809. 
phenomena of the colloidal stale, A 
ii, 911. 

Rohmer, Martin, acceleration of the 
reduction of quinque valent arsenic by 
hydrogen bromide ; a correction, A., 
ii, 774. 

Rolls, Luigi, vapour pressures at low 
temperature, A., ii, 19. 
optics of colloidal gold, A., ii, 304. 

Bollett, Adolf, syntheses of hydroxy- 
betaines. I. Synthesis of yS-tii- 
methyl-a-laetoletaine, A., i, 658. 
syntheses of hydroxybetaines. II. 
Synthesis of •y-trimethyM-liydroxy- 
butyrobetaine (rff-isocarnitine), A. 
i, 824. 

Rollett, Adolf. See also Robert Pschorr. 

Romburgh, Pieter van, nitration of 
dietliylaniline, A., i, 19. 
the simplest fat, glyceryl triformate, 
A., i, 215. 

Bona, Peter, estimation of creatinine, 
A., ii, 909. 



INDEX OF AUTHORS. 


ii. 1233 


;ona, and Leonnr Michaelis, 

general protein chemistry. II. Pre- 
cipitation of globulins at the isoelectric 
point, A., i, 905. 

iona, Peter , ; and R Ottenberg, tlie 
method °f nitrogen estimation in the 
u.ine, A., ii, 449. 

iona, Peter. See also Emil Abder- 
' balden, and Leonor Michaelis. 

^nnet, Leon, estimation of aldehydes 
in alcohol: preparation of standard 
aldehyde solution, A., ii, 663. 
loose, Georg, comparative investigation 
on the composition and cleavage 
products of different silks. X. Mono- 
amino-acids of the cocoon of the 
Italian silk-wocm, A., l, 794. 
loschdestvenaky, Michael A’., action of 
thiocarbimides on alcohols and mer* 
captuns. I. New method of obtain- 
ing mono- substituted thio- and dithio- 
carbamates of monoatornic alcohols 
and mercaptans, A., i, 107. 
;oschde8tvensky, Michael S. See also 
Antony G. Doroschewsky. 

, 080 , Hermann , dispersion and rotation- 
dispersion of certain naturally active 
crystals, A., ii, 246. 

.ose, J. D., an adjustable automatic 
burette, A., ii, 648. 
oBeeu, Alex. See Heinrich Wieland. 
osemann, Rudolf physiology of diges- 
tion. II. Total chlorine of the 
animal world, A., ii, 1082. 
osenberg, Anna, role of catalase in 
plants, A., ii, 992. 

osenberg, Georg. See Reginald Oliver 
Herzog. 

oseaberger, Franz , inositol. IV., A., ii, 

325. 

oaenblatt, M., and (Mine.) M. Rosen- 
blatt, influence of concentration of 
sucrose on the paralysing action of 
certain acids on alcoholic fermentation, 
A., ii, 643. 

oaenblatt, M. See also Gabriel Ber- 
trand. 

oaenblatt, (Mmc.) M. See M. Rosen- 
blatt. 

oaenbloom, Jacob, is Bence-Jones’ pro- 
tein produced from osseo-albumoid ? 
A., ii, 731. 

osenhain, Walter , and J. C. IV. Hum- 
frey, crystalline stricture of iron at 
high temperatures, A., ii, 128. 
osenheim, Arthur, reaction between 
hydrogen sulphide and cyanamiuo- 
ditliiocarbonates, A., i, 18. 
molyMenmn cyanides, A., i, 232. 
OBcnheiin, Arthur, Garfunkel, 

anu F . Kohn, molybdenum cyanides, 


Rosenheim, Arthur, and Franz Kohn, 
molybdenum dichloride, A., ii, 300. 

Rosenheim, Arthur, and Jacob Pinsker, 
estimation of hypophosphorie, phos- 
phorous, and hypophosphorous acids 
in presence of one another, and of 
phosphoric acid, A., ii, 73. 
preparation and molecular weight of 
hypophosphorie acid, A., ii, 708. 

Rosenheim, Otto , pancreatic lipase. III. 
The separation of the lipase from its 
co-enzvme, A., ii, 517. 

Rosenheim, Otto, and J. A. Shaw- 
Mackenzie, pancreatic lipase. I. 
The accelerating action of luemolytic 
substances and their inhibition by 
cholesterol, A., ii, 517. 
pancreatic lipase. II. The action of 
scrum on pancreatic lipase, A., ii, 
517. * ’ 

Rosenheim, Otto, and (Miss) M. Christine 
Tebb, the nou -existence of “pro- 
lagon” in the brain, A., i, 529. 
lipoids of the bruin. II. A new 
method for the preparation of the 
galactosides and of sphingomyelin. 
A., ii, 1085. 

Rosenheim, Otto. See also S. Kajiura. 

Rosennnmd, Karl JV., diketodialkyl- 
piperazines, A., i, 67. 

^•hydroxy phenylethylamine, A., i. 
106. 

a-p-hydroxypheiiylethylamino and the 
synthesis of hordenine, an alkaloid 
in malt gcrm9, A., i, 241. 

Rosenthaler, Leopold, hydrolysis of 
amygdalin by emuhsin, A., i, 403. 
the protective action ' of proteins on 
enzymes, A., i, 600. 
the separation of the racemic cyano- 
hydrins by emulsin, A., i, 603. 
asymmetric syntheses by means of 
enzymes. III., A., i, 603. 

S-euiulsin, A., i, 800. 
detection of acetone, A., ii, 465. 
specific stereochemical behaviour of 
catalysts, A., ii, 840. 
the reducing properties of milk, liver, 
and yeast, A., ii, 1089. 
volumetric estimation of hydrogen 
cyanide, especially in and with 
ben zaldehy decyan ohydrin, A., ii, 
1119. 

Halphen’.s reaction [for cottonseed oil], 
A., ii, 1123. 

Rosenthaler, Leopold, and P. Gorner, 
aromatic nitro-derivatives, particu- 
larly nitrophenols, as precipitants 
for alkaloids, A., ii, 557. 

RoBicky, Vojtech, [adamite from Thasos, 
Turkey: “ barytocelestine,’ 5 from 
Binnenthal, Switzerland.], A., ii, 309, 



ii.1234 


INDEX OF AUTHORS. 


Rossi, Ermt, the relationship between 
muscular rigor and protein coagula- 
tion ; chemical stimulation or muscle. 

I., ii, 730. 

Rossi, £. See Arnaldo Piutti. 

Rossi, , effect of pressure on arc spectra : 

titanium. A., ii, 368. 

Rost, Fran:. See Kurt Moeckel. 

Rost, H. See Georges Damns. 

Rotarski, Th., molecular Mechanical 
theory of anisotropic liquids or so- 
called liquid crystals, A., ii, 695. 

Roth, Rudolf. See Karl Andreas Hof 
maun. , 

Roth, Waller A ., calibration and 
manipulation of the calorimetric 
bomb, A., ii, 581. 

Roth, Walter A. Sec also Kart Auwers. 
Rothenfusser, S., detection of sucrose ill 
wine, pale ale, etc., A., ii, 163. 

Rothera, A. C. H., the alkaloid of pituil 
obtained from Dttboisia hoptmshi, A., 
ii, 993. 

Rothgiesser, F. See Hermann Gross- 
mann. 

Rothmund, Victor, and A. Rurgstaller, 

estimation of perchlorates by means oi 
titanous salts, A., ii, 68. 

Rotteardt, Karl. See to; r Gehlhofl. 
Rottsieper, W. See Walllu r Borsche. 
Rouillard and Goujon, desulpbitation of 
wine by means of hexamethylene- 
tetramine, A., ii, -39. 

Roure-Bertrand Fils. Justin Dupont, 
ami Louis Labaune, essential oils, 

A., i, 755. 

Roure-Bertrand Fils, Josh a Dupont, 
Lou it Labaune, and J. Leroide, 
[essential oils], A., i, 184. 

Routala, 0. See Carl Engler. 

Rowe, AUca W. See ThnAoce II Hit am 
Richards. „ . . 

Rowlands, R. A. See Leonard ErsJcme 
Hill. . .. 

Royds, Thomas, series systems in the 
spectra of zinc, cadmium, and mercury, 

A-, ii, #7. ... ., 

Bozen, the ancient lavas m the 
neighbourhood of Cracow, A., ii, 
315. , „ 

Rubens, Heinrich , and Ernst Hagen, 
change of the emissive power of metals 
with the temperature in the short- 
waved portion of the ultra-red, A., n, 
262. . 
Rubens, Heinrich, and //. Hollnagel, 
measurements in the long-waved 
spectrum, A., ii, 172. 

Rubens, Heinrich. See also Ernst Hagen. 
Rudert, Qrrhardt, change of the con- 
ductivity of solid cuprous iodide in 
the light, A., ii, 253. 


Rudnick, Paul, modified 1,^, , 
standard alkali solutions 
893. ’ ’ l1 ' 

Rudolfi, Ernst, the thormoelectiicitv f 
alloys. I., A., ii, 575. • 01 

Rudolph, Max. See Alfred Stock 
Ruediger, William C. See , v/,',, 
Ivory Franz. 

Ruehl, Ernst. See Emil Abderhalden 
Ruer, Rudolf, independent, components 
and compounds, A., ii ]f» 4 / ' 

changes of volume and heat devtlnn 
ment occurring when the components 
of a compound which vapoiies uu 
changed are transferred sepavateh- 
into the gas space, A., ii, 2i5G. '* 
Ruer, Rudolf, and Emil Schiiz! th 

system iron-nickel, A., ii, 959. ' 

Ruff, Otto, electric vacuum furnace A 
ii, 575. 

Ruff, Otto, and Fcril Bomemaun, the 
estimation of osmium : osmium 
oxides and chlorides, A., ii, 30 j. 
Rufz, J. de. See Ii. Colin 
Ruhemann, Siegfried, tripheuyl-2- 
pyrone, T., 457 ; l’., 59, 
diketodiphenylnyrroline and its 
analogues. Part 11]., T., 462' P 
59. 

cyclic di- and triketones, T 143S ■ 
P., 196. 

trlketohvdrmdcnc hydrate, T,, 2025: 
P., 235. 

Ruhland, IRilly, [the penneability ai 
cells for dyes], A., ii, 53. 

Runne, Ernst, titration of alhki-lal 
salts, A., ii, 362. 

Runne, Ernst. See also Hcmoiui Ernie. 
Rnpe, Hans, influence of constitution on 
tin.- rotatory power of optically active 
substances. 111., A., ii, 470. 

Rupe, Hans, and J. Biirgin, hydro- 
carbons from einnamvl chluinle, 
CHPhiClI'CHXl, A.,i, 101. 
reduction of methyl pulcgcnate, A,, i, 
378. 

Rupe, Hans, and Sidomus Kessler, 
constitution and behaviour of 

carbazidesemicarbazoiies, A., i, la- 

effect of negative substituents on 
the formation of semicarbazon^ 

and F. Midi ter, Wu« 
of constitution on tbe rotatory pi*| 
of optically active substance.. ■ 
Mentlijl esters of terepMia- it *c , 
fl-naphthoic acid, and certan of 
reduction products A. ', - 3 - tjto- 
Rupe, llaus, and H. Fr0 '„’ 
carbons from «-bromos! tj . 
preparation of T phenyll'i'ty™ 

A., i, 367. 



INDEX OF AUTHORS. 


ii. 1235 


Rape, I lam, K. G. Thieas, and Alemndcr 
Wetter, bcuzoylene-benziminnzole, A., 

i. 71. 

Rupert, Frank F., solid hydrates .of 
ammonia. II., A., ii, 605.. 

Rupp, Erwin, new volumetric methods 
for titrating zinc or lead, A., ii, 243, 
a practical gas generating arrangement 
in connexion with the nitrometer, 
A., ii, 344. 

titration of mercuric chlorido and 
“sublimate pastilles,” A., ii, 45G. 
Rapp, Erwin , and IV. Klee, preparation 
of mercuric chloride from mercuric 
sulphate and sodium chloride by the 
wet process, A., ii, 615. 

Rupp, Erwin , and F. Lehmann, volu- 
metric estimation of sugars by IC. 
Lehmann’s process, A., ii, 163. 
volumetric separation of mercury and 
silver, A., ii, 850. 

-Rupp, Erwin , and F. Pfenning, direct 
titrations of cobalt and nickel, A., ii, 
458. 

Ruppin, Ernst, the alkalinity of sea- 
water, A., ii, 405, 452. 
precipitation of sulphate ions as 
barium sulphate, A., ii, 1108. 
Rusconi, Arnaldo , haemolysis as a means 
of detecting santonin in beer, aerated 
waters, and wine. A., ii, 559. 

Russ, Karl. Sec Wilhelm, Wislieenus. 
Russ, Sidney, radioactive recoil, A., ii, 
475. 

Russ, Sidney , and Walter Makower, 
the deflexion by an electrostatic field 
of radinm-tf on recoil from radium-/!, 
A., ii, 1022. 

Russ, Sidney. See also JV alter Makower. 
Russell, Alexander S. See Frederick 

Soddy. 

Russell, Edward John , the ammonia in 
soils, A., ii, 1104. 

Russell, William Fraser, amido-oximes 
and thioamides, T., 953 ; P., 89. 
Russell, William Fraser. See also Paul 
Rabe. 

Russenberger,,/. H., absorption of liquids 
by porous substances, A., ii, 189. 

Russi, G. Sec Luigi Mascarelli. 
Rutherford, Ernest, the action of the 
(x-rays on glass, A., ii, 175. 
theory of the luminosity produced in 
certain substances by a- rays, A., ii, 
565. 

Rutherford, Ernest, and Bertram B. 
Boltwood, production of helium by 
radium, A., ii, 175. 

Rutherford, Ernest, Hans Geiger, and H. 
Bateman, the probability variations 
in the distribution of o-particles, A., 

ii, 917. 


Rutherford, Ernest. See also Hans 
Geiger. 

Ruzicka, Crete, See Josef Herzig. 
Ruzitika, St., mixed crystals or solid 
solutions, A., ii, 399. 

Ryan, A. If. See Charles O. Guthrie. 
Rylfel, John IT ., lactic acid formation in 
man, A., ii, 325. 

the amount of iron in the organs in 
cases of jtemidems anmmia, A., ii, 
328. 

lactic acid in diabetes, A. , ii, 733. 
Ryschenko, P., action of magnesium and 
ailyl bromide on menthone, A., j, 181. 


S. 

Sabatier, Paul, and Alphonse Mailhe, 
mechanism of catalytic dehydration 
of alcohols by different metallic 
oxides, A., i, 294. 

formation and decomposition of thiols ; 
synthesis of dialkyl sulphides, A., 
i, 536. 

general method for the direct prepara- 
tion of thiols from alcohols by 
catalysis, A., i, 546. 
action of metallic oxides on the primary 
alcohols, A., i, 606. 
catalytic preparation of mixed ethers 
from alcohols and phenols, A., i, 668. 
catalytic preparation of plienylic and 
diphenylic ethers, A., i, 669. 

Sabot, R. .See Lends Duparc. 

Sacerdote, Paul, alteration in the colour 
of the diamond under the action of 
various physical agents, A., ii, 8. 

Sachanoff, Ah, electrical conductivity of 
solutions in aniline, methylaniline, 
and dimelhylaiiiline, A., ii, 1027. 

Sachanoff, Ah See also Itoan A. Kablu* 
koff. 

Sacharoff- G. P., the action of totrahydro- 
B-naphthylamine on the body-tempera- 
ture and circulation, A., ii, 433. 

Sacher, Julius Friedrich, the most rapid 
wet lead assay. A., ii, 75. 
volumetric estimation of lead with 
alkaline permanganate, A., ii, 158. 
the action of hydrogen sulphide on 
white lead, A., ii, 712. 
a very sensitive indicator, A., ii, 1106. 

Sachs, Franz, and Gerhardt Mosebach, 
acenaphthcnc, A., i, 726. 

Sachs, Fritz, degradation of leucine in 
the liver, A., ii, 790. 

Saekur, Otto, chemical kinetics, A., ii, 
113. 

the thermal formation of manganates. 
I., A., ii, 214. 



ii. 1236 


INDEX OF AUTHORS. 


Sackur, Olio, the thermal formation of ! 
manganates. II. Molecular- weight 
determinations in fused alkali carb- 
onates, A., ii, 215. 

osmotic pressure of concentrated solu- 
tions of non-electrolytes, A. , ii, 273. 
Sadikoff, Wl. S. , behaviour of gelatinous 
substances or collains towards carbon 
disulphide, A., i, 211. 

Sadler, Charles A., homogeneous cor- 
puscular radiation, A., ii, 251. 

Sadowski, C. See Nicola Rappada. 
Saether, Leif. See Henrik Bull. 
Sagelmann, A. J. See £. S. London. 

Saha, Haridas, and Kumud Aath 
Choudhuri, the action of ammonia on 
mercurous chloride. A., ii, 712. 

Saiki, Tadasu , liquid extraction with 
the aid of Soxlilet’s apparatus, A., 

ii, 117- , 

lactic acid in the autolysed dog s liver, 
A. ; ii, 142. 

chemistry of cancer. II. Purine 
bases, creatine, and creatinine, A., 
ii, 146. . j 

physiological behaviour of muno- j 
allantoin and of uroxanie acid, A. , ii, j 
■ 432. | 

Baiki, Tadasu. See also Stanley R. ; 

Benedict. i 

Saito, K ., influence of nutrition on the 
diastase formation of yeast, A. , ii, 614. ! 
Salant, William, and 0. IV. Knight, I 
caffeine glycosuria, A., ii, 735. 

Salant, William. Sec also C. S. 

Hudson. 

Salkind, Julius, and {.nine.) T. | 
Beburiachwili, synthesis of ketones j 
by means of organo-niagnesinin coni- | 
pounds, A., i, 11. 

8 alkowflki, Ernst [Leopold], the occur- I 
pence of inactive lactic acid in a meat 
extract, A., ii, 55. 

cholesterol esters in the human epi- 
dermis and their reactions, A., ii, 

1 42. 

the cholesterol esters of the horny 
layer, A., ii, 630. 

Salkowski, Heinrich , rotatory power of 
usuic acid and other lichen derivatives. 
III., A., i, 851. 

Salle, general method of estimating 
nitric nitrogen, A., ii, 451. 

Sallee, Edouard, the diffusion of gaseous 
ions, A., ii, 1024. 

Salomon, H. See Otto Porges. 

Salpeter, Jak6b, a method for the deter- 
mination of the constants of radium-/! 
ions, A., ii, 250. 

Salvadori, Roberto, complex compounds 
of cobalt with chloric and perchloric 
acids, A., ii, 959. 


Salvadori, Roberto, ammonium i* v -t > 
ate as a reagent: metalaiumiJ Z' 

, chlorates, A., ii, 1002. {er ‘ 

Sdway, Arthur Henry , synthesis 
cotarmne, T., 1208; p. ,. 1 
cussion, P., 138. ’’ ' 1 

action of sodium amalgam on rnetWi , 
ethers, T., 2413; P., 293 . ' e 

synthesis of cotarnine; preliminary 
note, P., 98. • 

Sal way, Arthur Henry. s eB j t 

Frederick Belding Power. 

Salzer, Franz. See Alfred Werner 
Samoiloff, mineralogicttl signifanw 
of vegetation experiments, A., ii 
Sanchez, Jean A., new volumetric 
method for the estimation of cor.r, 4 »r 
A., ii, 158. _ _ U "’ 

estimation of tin in presence of anti- 
mony, A., ii, 1003. 

Sand, Henry Julius Salomon, apparatus 
for the rapid electro-analytical 
separation of metals, A., ii, 60. 
electro-analytical determination of lead 
as peroxide, A., ii, 456. 

Sand, Henry Julius Salomon., and 
Thomas Portions Black, transfer re- 
sistance in the case of “reversible" 
electrolytic metal deposition, A., ii. 
259. 

Sand, Henry Julius Salomon. See also 
1 Arthur Slator. 

SanderB, James McConnell , an improved 
form of extraction apparatus, P., 227 
Sandgren, J. See Ivor Bang, and M. 
LyttkenB. 

Sandonnini, C., formation of salts from 
the physico-chemical standpoint, A.. 
ii, 383. 

Sandonnini, C. See also Giuseppe Bruni. 
Sanger, Charles Robert, and IViUit A. 
Bough ton, estimation of morphine in 
cases of poisoning, A., ii, 763. 
Sanger, Charles Robert , and Emil. Ray- 
mond Riegel, estimation of antimony 
by Gutzeit’s method, A., ii. 161. 
Sani, Giovanni, chemico-pliysiologieal 
investigations on the tubercles of P im 
faba, A., ii, 993. 

Santesson, Karl G., action of poisons on 
an enzymatic process, 331. 
the action of potassium bromate, A., 
ii, 431. 

Santi, L. See Maurice Padoa. 
Saporta, Antoine dc, reduced aleo 
otnetry, A., ii, 356. 

Sapoichnikoff, Aims I p ® 1 ? ' 

nitration of cellulose, Ay h 18 ' • .. 
specitic heat of metallic alloys, A., it 

molecular weight o ( ’ Mm 4 
aqueous solution, A., n, -1™- 



INDEX OF AUTHORS. 


iL 1237 


Saposhni^off. W. ft, synthesis of the 

<ftfhuii»es, A., i, 782. 

Saposhmkoit, W ff„ .and M A'. Orloff, 

A-nthesia of the simplest safraxuna: 

3-(i-iliamino-5-phenazoni«m chloride, 

A i, 783. 

c.rrhon presence of an anreroxydase 
ami catiase in milk, A., ii, 57, 
326. 

indirect determination of bacterial 
richness of cow’s milk : catalasi- 
metry, A., ii, 326. 

comparison of results given by acidity 
determinations and by catalssimetry 
in estimating the freshness of milk, 
A., «, 667. 

Sasaki, Takaoki, a new and sensitive 
reaction of scatole, A., ii, 166. 

the behaviour of furyl propionic acid 
in the animal body, A., ii, 637. 

Sato, T., the nucleo-protein of spleen, 
A., ii, 56. 

the origin of ethereal sulphates m the 

organism, A., ii, 58. 

new reactions of thiocarbamide, A., ii, 
166. 

Satta, (r. See Riccardo Lnzzatto. 

Satterly, John, the amount of radium 
emanation in the lower regions of 


the atmosphere and its variation 
with tho weather, A., ii, 676. 
the absorption of radium emanation by 
cocoanut charcoal, A., ii, 921. 
the radium content of waters of the 
Cam, Cambridge tap water, and 
some varieties of charcoal, A., ii, 


1025. 

Sauerland, F., the presence of iron in 
true nucleic acids, A., i, 345. 

Sauton, Benjamin. See J. Auguste 
Trillat. 

Sawitsch, W. W ., London’s polyfistula 
method, A., ii, 422. 
question as to the identity of pepsin 
aud chymosin, A., ii, 876. 

Sawitsch, IV. IV. See also Th. J. 
Migay. 

Scaffidi, Vittorio, the gaseous exchange 
of nerve fibres after section, A., ii, 
522. 

purine metabolism. II. The capacity 
for destroying uric acid of the organs 
of Bcyllium ca/nhis, A., ii, 626. 
purine metabolism. III. The total 
nitrogen and purine nitrogen in the 
organs of Bcu Ilium, caiulus , A., ii, 
626. 

purine metabolism. IV. The be- 
1 haviour of the purine substances in 
'. the autolysis of the liver of Bey Ilium 
'■ cutidus , A., ii, 626. 

Scagliarini, G. Sec Roberto CiuBa. 

XCVIII. ii. 


Scala, Alberto, and Giuseppe Bona- 
martini, compounds of copper with 
egg-albumin, A., i, 146. 

Scalinci, Hoe. See Filippo Bottazzi. 
Scandola, E. See Giuseppe Oddo. 
Scarbrough, Martin McRae. See Van- 
dell Henderson. 

Scarpa. Oscarrc, diffusion [of dissolved 
substances], A., ii, 1044. 

Schade, Heinrich, colloido - chemical 
theory of the constitution of water, 
A., ii, 696. 

formation of concretions in the process 
of the separation of emulsion col- 
loids, A., ii, 835. 

coexistence of the crystalline and 
colloidal states, A., ii, 835. 
Schaefer, C. Sec Ernst Erdmann. 
Schaefer, George. L., solubility of alka- 
loids of cinchona hark and their salts 
in water at 25 s , A., i, 418. 

Schaefer, Konrad, absorption spectra of 
nitrates, A., ii, 562. 

Schaefer, Oscar C., and Herman 
Schlundt, dielectric constants of the 
halogen hydrides, A., ii, 12. 

Schartel. G. See Georg Rohde. 

Schall, [ Joh . Friedrich] Carl , carbodi* 
phenylimide, A., i, 245. 
paper sensitive to ultra-violet light, 
A., ii, 249. 

Schaller, Wahkmar Theodore, composi- 
tion of hulsite and paigeite, A., ii, 
621. 

ludwigite from Montana, A., ii, 
873. 

axinite from California, A., ii, 874. 
probable identity of podolite with 
dahllite, A., ii, 1076. 
identity of stelznerite with antlente, 
A., ii, 1076. 

barbierite, a monoclinic soda-felspar, 

A., ii, 1078. 

Schaller, IValdcmar Theodore, and 
Frederick L. Ransome, bismite, A., ii, 
22°. n , 
Schaller, IValdcmar Theodore. See also 
Frederick A. Canfield, and William 
Francis Hillebrand. 

Schaper, C. y oxidation potential of the 
oxalates of iron and of the oxalate ion, 
A., ii, 380. , 

Schapper, U. See Charles Eugene Guye. 
Scharff, E. See Theodor Zincke. 
Scharwin, Wassili IV., coloration of 
solutions of nitrophcnols, A., n, 
396. „ , . . 

Schatz, W„ estimation of ferric iron m 
the presence of ferrous iron, A., ii, 

Schaum, Karl, “ dimorphism ” of benzo- 
phenone. A., i, 391. 



ii. 1238 


INDEX OF AUTHORS. 


Scheffer, F. E. C., heterogeneous equi- 
librium in dissociating compounds, 
II., A., ii, 278. 

sublimation by the dynamical method, 
A., ii, 484. 

appearance of a maximum and mini- 
mum pressure with heterogeneous 
equilibria at a constant temperature, 
A., ii, 697. 

Scheibler, Ilclmuth. See Emil Fischer. 

Scheitz, Pauly commercial azolitmin, A., 
i, 865. 

the portion of litmus soluble in al- 
cohol, A., i, 866. 

Scheller, E. See Alfr. Heiduschka. 

Schemtschuschny, S. F., and F. Ram- 
bach, alloys of the chlorides of the 
alkali metals, A., ii, 204. 

Schenck, [Friedrich] Rudolf. , cloctron 
theory and solid solutions of metals, 
A., ii, 482. 

Schenck, Martin, cholic acid. I., A., i, 

10 . 

methylated guanidines, A., i, 99. 
some guanidine derivatives, A., i, 99. 
glycinamide, A., i, 100. 
glycocvamine and glycocyamidine, A., 
i, 546. 

Bchcakel, Julius, reactions of 2:4:6- 
trihydroxypiperidine trisulphite, A., 
i, 875. 

Sobering, E. See Chemische Fabrik 
auf Aktien vorm. E. Schering. 

Scheringa, K., relation between the 
atomic weights of different groups 
of the periodic system, A., ii, 491. 
colorimetric estimation of lead in pot- 
able water, A., ii, 1112. 

Scherpe, Richard, the influence of car- 
bon disulphide on the decomposi- 
tion of nitrogenous compounds in 
the soil, A., ii, 339. 
effect of carbon disulphide on decom- 
position processes in soils, A., ii, 891. 

8cheuer, Otto, physico-chemical investi- 
gation of binary mixtures with an optic- 
ally active component, A., ii, 470. 

Bcheunert, Arthur, comparative study 
of protein cleavage in the stomach, 
A., ii, 322. 

the digestion of cellulose in domesti- 
cated animals. I., A., ii, 520. 
the digestion of cellulose in domesti- 
cated animals. III. As to the solu- 
bility of cellulose in the saliva of 
the sheep, A., ii, 521. 

Scheunert, Arthur, and Ernst Xotsch, 
estimation of cellulose by the methods 
of Lange and of Simon and Lohrisch, 
A. , ii, 464. 

Scheunert, Arthur. See also W. 

Grimmer. 


Scheunert, Karl. See Fri ( ,i r ;y 
mann. ' 

Schifaai, G. See Arnaldo pi utti 
Schiff, Robert, new etnehonie 
theses, A., i, 134. cvl s J'f 

Schilling, K. See J 0 ] i0n 
Koenigsberger. "■"> 

Schillinger, A, the. spark 
potassium and sodium, A ii •>.? 1 
Schiloff. Nikolai , and A Pna 
fluence of the metoi m , ’ h 


faction 


velocity, A., ii, 402. 

Schimmel & Co., essential oils \ • 
327, 756. 1 >j 

Sthimpff, Hermann, heat aw ;. r r , 

bmations with nucleic acid \ j 

the enzymes concerned i n in Jl .),j li 
metabolism in lupin seedlun i 
ii, 52. 1 

the enzymes concerned i B nn-Mu 
metabolism in human omn- \ 
ii, 52. 

nuclein metabolism in the m \ ?i 
625. 5 " 

Schittenhelm, Alfred, and Pity* 
Seisser, the influence on nitrogenous 
metabolism of rabbits of nucleic and 
uric acids and allantoin : formation a) 
nucleic-uric acid compounds. A., ii, 
423. 


Schittenhelm, Alfred, and Karl Wiener, 
the occurrence and importance of aika- 
toin in human urine, A., ii, 52, 
Schittenhelm, Alfred. See also F/ fra: 

Frank. 

Schlenk, Wilhelm , and Aim Herzen- 
Etein, triaryl methyls. III. Diplianyl- 
dipheuylenecarbiuol, A., i, 237. 
Schlenk, Wilhelm, Anna Herzenstein. 
and Tobias Weickel, triarylim-tliyls. 
IV., A., i, 469. 

8chlenk, Wilhelm, Tobias Weickel, 
Anm Herzenstein, triarylinetiiTli. 
II. Trip henylm ethyl and analogue??! 
triphen ylinetliyl in the diphenyl serie?. 
A., i, 236. 

Schlesinger. E. G. Sec Arthur P Hertz, 
Schliemann's Export Cercsin Fabrik. 
preparation of orgauic aluminium eorc- 
pounds, A., i, 651. . 

Schliomensun, Tl, union relationships'*' 
heart muscle and digitalis, A., n, 
Schloesing, Thhfhik, jm., !««« 
of nicotine in totecco culture, 4-, 1 


743. 



INDEX OF AUTHORS. 


ii. 1239 


Schlossmann, Arthur, ancU/-«. s Mnr S ch- 

er tho fundamental bodily needs 
f tin' infant, as determined by 
measurement of the gaseous exchange, 

Schl'undb Her, rum. See Oscar O. 

SclmaThtentserg, Hermann. See Curl 

Schmaadt , Wilfred. See Max Le Blanc. 

Schmatolla, O&S preparation of pure 
hydrogen peroxide for medical pur- 
noses, A., ii, 1054. 

Julius, the kalabolism of methyl- 
ated xanthines, A., ii, 728. 

“ctonid, Julius- See also Emil Abder- 


naioen. 

.chmidinger, F. See Josef Herzig. 

Ichmidlin, Julius, triphenylmethyl, tri* 
pheoylacetaldehyde, and triphenyl- 
aeelic anhydride, A., i, 367. 

Ichmidlin, Julius, and Maximilian 
Bergmann, preparation of keten from 
acetone, A., i, 816. 

Ichmidlin, Julius, and Robert von 
Escher, a/3-dichlorotetraphenylethau e, 
the chlorine derivative of a-benzo- 
pinacolin, A., i, 369. 

Ichmidlin, Julius, and Max Huber, 
dinaphthylmethanc and naphtha- 
fluoivne, A., i, 832. 

Ichmidlin, Julius, and Rudolf Lang, 
theory of organic reactions ; molecular 
compounds as preliminary products 
in cases of condensation. I., A., i, 


836 . 

Ichmidlin, Julius, and Paul Massini, 
monoperphosphorie acid and perphos- 
phoric acid, A., ii, 498. 

Ichmidlin, Julius, and Julius Wohl, 
lienlaphenylethanol, A., i, 368. 
Ichmidlin, Julius, Julius Wohl, and 
Ifans Thommen, action of triphenyl- 
methyl on quinones, A., i, 377. 
Schmidt, Edg. See also OUo Fischer. 
Schmidt, Ernst Willy, bactericidal value 
of thymol, A., ii, 882. 

Bchmidt, Eugcn, volumetric estimation 
of antimony, A., ii, 551. 

: a delicate reaction for glue, A., ii, 

; 911 . 

kchmidt, Gerhard Carl, adsorption of 
i si ilut ions [by charcoal]. A., ii, 1041. 
Bchmidt, Heinrich Willy, passage of 
0-i ays through matter. I. and II., 
A, ii, 7, 378. 

chmidt, Heinrich Willy, and Paul 
Cermack, influence of the temperature 
on the change of radioactive sub 
stances. II., A., ii, 918. 
chmidt, Julius , the fluorene series ; a 
: correction, A., i, 839. 


Schmidt, Julius, and H'divig Dieterle, 
esters of aliphatic nitroso- ami nitro- 
carboxylic acids, A., i, SI 3. 

Schmidt, Julius, and August Haid, ethyl 
a-nitrosoisoheptoatc and the action of 
nitrons gases on allyl-, dimethyl-, and 
dicthylacetoacetic esters, A., i, 813. 

Schmidt, Julius, ami Hermann Lumpp, 
phenanthrene series. XXVII, 
Action of ammonia and amines on 
9-hydroxy phenanthrene, 9: 10-di- 

hydroxyphenanthrene (hydmphen- 
anthraqninouc), ami 3-bromo-9(10)- 
liydroxyphenanthrene, A., i, 312. 
phenanthrene series. XXVI. Con- 
version of 9-ehloro-lO-hydroxy- 
phenantlirene into otheT phen- 
autlirene derivatives, A., i, 165. 
new and very delicate colour test foT 
nitric acid and nitrates, A., ii, 450. 

Schmidt, Julius, and Otto Spoun, phen- 
anthrene series. XX VI 11. Bromina- 
tion and nitration of 9-hydroxyphen- 
anthrene, A., i, 553. 

Schmidt. Julius, and Hermann Stiitzel, 
the fluorene series. T., A., i, 29. 

Schmidt, Julius, and Haas Wagner, 
9:9-dichlorofluorene and its conversion 
into bidipheuylcnc-ethene, A., i, 550. 

Schmidt, Max von, cork. III., A. , i, 540. 

Schmidt, M. A’., colorimetric estimation 
of manganese in presence of iron, A., 
ii, m. 

Schmidt, Omar. See August Michaelis. 

Schmidt, R. See Walthcr Borsche. 

Schmidt, W. A., the rate of inactivation 
of the precipitate substance, by alkalis, 
A., ii, 319. 

Schmidt-Nielsen, Signc, and Sigval 
Schmidt-Nielsen, influence of acids 
on the loss of activity of rennet 
caused by shaking, A., i, 83. 
inactivation of rennet by shaking, A., 
i, 801. 

Schmidt-Nielsen, Sigval. See Signe 

Schmidt-Nielsen. 

Schmiedeberg, Oscar, estimation of 
pharmacological activity of the. dried 
leaves of Digitalis purpurea, A., ii,559. 

Schmitz, Ernst, the behaviour of $p- 
hydroxyphenyl-a-lactic acid and 
p-hydroxyphenylpyruvic acid in the 
surviving liver, A., ii, 984. 

Schmitz, Ernst. See also Paul Ehrlich. 

Schmitz, H. See Max Siegfried. 

Schmiz, Ed., compounds of hexamethyl- 
enetetramine with mercuric salts, A., 
i, 365. 

Schnieder, Wilhelm, cheirolin, the thio- 
carbiinide in wallflower seeds ; its 
synthesis and degradation, A., i, 658. 

Schnurmann, K. See Paul Pfeiffer. 



ii. 1240 


INDEX OF AUTHORS. 


Scholberg, H. A. See R. L. Mackenzie 1 

Wallis. 

Schoeller, Walter, and Walther Schrauth, 
gravimetric estimation of chromium ; 
quantitative hydrolysis of sesqui- 
oxides, A., ii, 77. 

preparation of aqueous soluble com- 
pounds from the anhydrides of 
hydroxymercury-carboxylic acids, 
A., i, 459. 

Schoeller, Walter . See also Walther 

Schrauth. 

Schoenborn, E. [Graf) van, trypsinogen 
and trypsin in urine, A., ii, 430. 
carbohydrate metabolism in Carcinas 
macTUWy A., ii, 1083. 

Schoep, A., filtration of colloidal solu- 
tions. A new filter, A., ii, 1049. 

Schottle, Jok. See Pavel he. Petrenko- 
Kritschenko. 

Schofield, James A., lecture and labora- 
tory apparatus, A., ii, 1053. 

Scholes, Samuel E. See Henry Lord 

Wheeler. 

Scholl, Iloland , Kurt Liese, Kail 
Michelson, and Ernst Grunewald, new 
synthesis of 4:4'-dimethylpyranthr one, 
A., i, 264. 

Scholl, Roland, Johannes Mansfield, 
and Julius Potschiwauscheg, vat 
dyes of the anthracene series. XV. 
mesobenzdian throne (helianthrone), 
mesonaphthadianthrone, and a new 
method of preparing llavanthren, A., 
i, 494. 

8choll, Roland, Julius Potschiwauscheg, 
and Christian Seer, pyranthrone, a 
non-nitrogenous tnethine analogue of 
llavanthren, and dimethyl pvranthrone, 
A., i, ‘271. 

Scholl, Roland, Christian Seer, and 
Richard Weitzenbock, perylene, a 
highly condensed aromatic hydro- 
carbon, A., l, 616. 

Scholl, Rolaiul. Sec also Karl Holder - 
mann. 

Scbols, Ch.y the influence of silicon on 
the maximum solubility of iron carbide 
in 7 -iron, A., ii, 1071. 

Scholtz, Max [Ertcin], iron double salts 
of organic bases, A., i, 96. 
stereochemistry of quinquevalent 
nitrogen, A., i, 634. 

Scholtz, Max, and W. Meyer, condensa- 
tion of aldehydes with methyl nonyl 
ketone, o-naphthyl methyl ketone 
and p-methoxyaectopheiwne, and the 
formation of pyridiue derivatives from 
the condensation products, A., i, 561. 

Scholtz, Mux, and R. Wolfrum, syn- 
theses with o-xylyleuc bromide, A., i, 
771. 


StB Will 


Scholtz, Theodor. See 

gerodt. 

Schorigin, Paul P. a lKi a. ■ 
i and 
ethers, A., i, 547. >itl 

new synthesis of aroinaHn . 

Schoesberger, Emin. s.. r 
miMu Bemmler. ' 

Schott, E. Sea Erkh fu er 
Schottmfiller, Arnold s . , 

Houben. ,, v 

Schrader, Hans. See Emit n. . 
Schrauth, UaUher, 
and Richard Strnensee, 
mercury compounds 
namate end cmimniio arid 1 •; f 
Sckrauth, Warner. Sec aisV’/r, 
Schoeller. • J 

Schreiher, Herman, eatimalion of lot,' 
sulphur m organic matter, A,™ 


Schreinemakerc, Frans Ash n Ihu 
non -dehydration of iiydratcs L 
absolute alcohol. A., j, 294 ' 

equilibria in quaternary syBtwiis ; fi# 
system: lithium sulphate- am. 
moniiim sulphate-ferrous aih.ljr? 
and water, A., ii, 195, 

raising and lowering of the freezir-. 

point, A., ii, 389, 
the transformation point of double 
salts, A., ii, 489. 

SchroinemakerB, Frans Antm Mu 
and (Miss) W. C. dc Baat, the system 
water — ammonium nitrate - silwr 
nitrate, A., ii, 489. 

Schreiner, Erling, some hydrocarbons of 
the diphenyl series, A., i, 307. 
derivatives of ethylbenzene ami of 
isopropylbenzene, A., i, 467. 
higher homologues of benzene, A., i, 
661. 

8chreiner, O. See Jok. D’Adb, 

Schreiner, Oswald, and J. J. Skinner, 
ratio of plant nutrients as affected 
harmful soil compounds, A., ii. 740. 

Schreiner, Oswald, and ilickul A’*w 
Sullivan, concurrent oxidising a« 
reducing power of roots, A., ii. 741. 

Schroeder, Heinrich, the tcsistiliility fi 
wheat and barley to poisons and i:> 
importance for sterilisation, A- i: ' 
1103. 

Schroeder, Johann von, the tanning 
process, A., i, 129. 

Schroder, A’., the part taken by 
spheric oxygen iu the oxidation 
oxalic acid by the higher oxides «■ 
manganese, A., ii, 899. 

Schrbter, Fritz. See Franz Fischer. 



INDEX OF AUTHORS. 


ii. 1241 


stkroeter. Georg, preparation of tra„ s - 
81 formation products of ketens and 

±t£, and B. Zabel, antimony 
in composito's A it, 986. 
glyvcr, Samuel Darnell the photo- 
° chemical formation of formaldehyde 
in creett plants, A., ii, 334. 
rraoJihcation of Rimini’s test for 
formaldehyde], A., n, 357. _ 

schtscherhach, ,■ .Johannes. seoretim. of 
"salts Uy the leaves of Statia gmehm, 
ii, 442. 

chnehard, E See Alfred Staven- 
hagen. 

Ichiick, Bernhard. 


See Hermann Gross - 


jehiareff, A. N., properties of solu- 
tions at their critical solution-tem- 
neratures, A., ii, 192. 

Schiirch, A. See JoseJ Tarabor. 
Schumann, E., estimation of phos- 
phorus in broDze, brass, and similar 
alloys in the presence of arsenic, A., 
ii, 545. 

estimation of tin in white metals by 
electrolysis, A., ii, 1115. 

Schumann, E., and Ilans Arnold, a 
process for the analysis of bronze, 
brass, aud otheT alloys, and the 
electrolytic estimation of tin in the 
same, A., ii, 549. > 

:Bchutte, Otto, determination of the 
saponification number of dark-coloured 
oils, A., ii, 464. 

chiiz , Emil. See JhiMfRuev. 
chuler, Josef. See Emil Abderhalden. 
chuloff. J. See Dmitri PrianischnikofF. 
chultz, Gustav {Theodor August Otto], 
and Oskar Low, behaviour of 3-nitro- 
p-cresul towards sulphuric acid. 11., 
A., i, 552. 

chultz, Gustav, and A. Sz&ely, con- 
stituents of coal tar. VI. isopropyl- 
benzene (cumene), A, i, 724. 

■chultze, Karl M. L. See Josef 
Houben. 

Schulz, Hugo, the silicic add in 
AVhartonian jelly, A., ii, 225. 

Ichulz, IV. See Carl Gustav Schwalbe. 
Ichulze, Ernst {August], staebyose and 
lupeose, A., i, 610. 

presence of betaine in the tubers of 
Ildianthus tulerosus , A. , ii, 534. 
vernine (a guanine pentoside occurring 
in certain plants), A., ii, 645. 
composition of the seeds of cultivated 
i plants, A., ii, 740. 
khulze, Ernst, and U. Pfenninger, the 
occurrence of hemieellulose in the 
pods of Pisum satveum aud Phaseolus 
vulgaris. A., ii, 889. 


Schulze, Ernst, and Gr.org Trier, con- 
stitution of stacliydrine, A., i, 62. 
betaines which occur in plant tissues, 
A., ii, 743. 

staehydrine and other bases present in 
Stachijs tubers and in Citrus leaves, 
A., ii, 743. 

Schulze, Ernst, and Ernst Winteratein, 
protein formation in ripening seods, ' 
A., ii, 644. 

Schumm, Otto, the detection of blood- 
pigment by its absorption of the violet 
end of llie spectrum, A., ii, 167. 
Schumm, Otto, C. Hegler, and (Mine.) 
Meyer-Wedell, the so-called Cam- 
midge pancreas reaction, A., ii, 468. 
Schupp, IV. Sec Gerhard Preuner. 

Schur, Heinrich, a new reaction of urine, 
A.,ii, 467. 

Schurakovsky, E., action of a-bromo- 
napbthalene aud magnesium on certain 
carbonyl conijKiunds, A., i, 1C8. 

Schut, IV., decomposition of piperonal 
on heating with dilute hydrochloric 
acid, A., i, 390. 

Schving, Paul. See .1 hired Delfipine. 
Schwabe. E. See Fritz Foerster. 
Schwalbe, Carl Gustav, acetylation of 
cotton cellulose, A., i, 224, 
hydrocellulosc, A., i, 817. 

Schwalbe, Carl Gustav, and JV. Schulz, 
degradation of cotton cellulose, A., i, 
301. 

Schwalbe, Carl Gustav, and Salomon 
Wolff, studies in the carbazole series, 
339. L , 

Schwantke, Arthur , crystallography of 
the salts of methyl guanidine, A., i, 545. 
Schwarz, C. See E. S. London. 

Schwarz, Oswald, metabolic disturbances 
after the extirpation of both suprarenal 
glands, A., ii, 978. 

Schwarzkopf, V. See Paul Pfeiffer. 
Schweidler, Egon R. von, the experi- 
mental testing of the question of the 
nature of the 7 - rays. I. and II., A., 
ii, 376, 766. , 

Schweiasinger, 0 . , formation of basic 
aluminium sulphate when zinc sul- 
phate is boiled with alum, A., ii, 615. 
Schweitzer, Alfred, the radioactivity of 
the mineral springs of Switzerland 
(emanation content of the water). II., 
A., ii, 768. 

Schweizer, Eugen. See Eduard Jordis. 
Schwenk, Em. See Paul Friedlander. 
SchwerB, F., solutions. I. Relations 
between density and refractive index 
in binary mixtures. A., ii, 913. 
solutions. II. Variation of density 
of binary mixtures with tempera- 
ture, A., ii, 1039. 



ii. 1242 


INDEX OF AUTHORS. 


Schwetz, Wilhdvi, spectra of bismuth, i 
A., ii, 670. . 

Schwezoff, B. 8., temperature-coefficient 
of the bleaching of colouring 
matters in the visible spectrum, A., 
ii, 916. , 

oxidation of hydrogen iodide under 
the influence of light, A., ii, 
1020 . , „ 
Scott, {Miss) Janet Drummond. See 
John Kerfaot Wood. 

Scott, L. See Carl Neuberg. 

Scurti, Francesco , the nitrogen-free 
extract of soola clover ( Hcdysarum 
coronarium), A., ii, 744. 

Seebach, Max, a method for isolating 
native iron from basalt without 
destroying its form, A., ii, 963. 

Seeker, Albert F. See Irving W. Fay. 
Seemann, F. See Ernst Hermann 
Riesenfeld. 

Seer, Christian, and It, Weitzenbock. 
acylated aminoanthraqumones and 
anthraquinone inercaptans and their 
behaviour on vegetable fibres, A., 
i» 570. 

action of benzyl choride and of mono* 
chloroacetic acid on aminoanthra- 
quinones, A., i, 571- 
Seer, Christian. See also Roland Scholl. 
Seidel. T. See Paul Jannaach. 

Seidell, Atherton, the solubilities of the 
pharmacopeia 1 organic acids and 
salts, A., i, 803. 

estimation of iodine in the thyroid, 
A., ii. 69. 

SeiiBer, Philipp. See Alfred Schitten- 
helm. „ , , „ 

Self, Percy A. W. bee Edward F. 

Harrison. , . 

Seliber, G., determination of volatile 
acids in fermentation products of 
certain microbes by Duclaux’s method, 
A., ii, 642. 

Sella, .1/. See Enrico Pantanelli. 
Selvaggl, Giambattisa. See Arnaldo 
Piutti. f u - 

Selvatici, Ettore, action of some salts ot 
ammonium on the alkaline earth 
carbonates, A., ii, 209. 
volumetric estimation of barium, A., 
ii, 451. 

potassium ferrocyanide as an indicator 
in the estimation of dextrose, A., ii, 
757. 

Semmler, Friedrich Wilhelm, con- 
stituents of ethereal oils : tetra- 
hydroaantalene, C^Ila^A., i, 181. 
constituents of ethereal oils : eksant- 
alic acid, C,.JI )8 0 2 . eksantalal, 
and “derivatives, A., J, 

495 . 


Semmler, Unednch WJhehn Cfl -*• 
ents of ethereal oils : cunstih,« llR ' 
the a-santalol and of ® « 
series, and of sesmiiteri*,. « 
and of sesquiterpenes, A,,i 
Bemmler, Friedrich fVilhtl'm ’ ltl j V . 
Sehosaberger, constituent,’ 

°A ils 'i 5 I 3 ferptaolciip - m.t4S: 

Semmler, Friedrich Wilktha sn j 
Zaar, constituents tf etlie'rcal ^ ’! 

S A.^“ 0n * 

Semper, Aug [physiological] action 
kamala and its constituents i •• 
797. ’ ’ “• 

Sen, Rajendra Nath. See Arthur G*m> 

Green. 


Senderens, Jean, Baptiste , catalvtic n re 
naration of UMyrnmetrical Bliplii 
ketones, A., i, 11. 
catalytic preparation of aromatic 
ketones, A., i, 179. 
catalysis of aromatic acids, A., i, 315 . 
kctonic derivatives of benzoic and 
plicnylacctic acids, A., i, 459 , 
catalytic reactions in tho wet wav , 
based on the use of aluminium 
sulphate, A., i, 649. 
preparation of amldeiivde, A., i, 6 ft}. 

Senkowsky, N. See Nikolai -S', Kurna 
koff. 

Sensei, O. von, attempted separation d 
uranium and uranium -A by electrolytic 
methods and bv cathode distribmiyn, 
A., ii, 252. 

Senter, George, reactivity of the haln^ns 
in organic compounds. Part IV. 
Interaction of bromoacetic, a-bronin- 
propionic, and a-bromobutyrie acids 
and their sodium salts with silver 
salts in aqueous solution : catalytic 
action of silver halides, T. , 346; 


P., 23. 

reactivity of the halogens in organic 
compounds. Tart V. Interaction 
of esters of the homo-substitute-] 
fatty acids with silver nitrate in 
alcoholic solution, P., 344. 

hydrolytic decomposition ami newt 
salt action, A., ii, 276. 

Berkoff, S. W., electrical condiicTiuj 
and constitution of dissolved 
stances. A., ii, 177- 
Serono, Cesare, method for the prepay 
tion of stable colloidal metals, A. * 

Serpek, 0„ nitrides anil onto 
aluminium heated in mr, A-, u , _ - 
Berra, Aurelia, Sardinian nn» 
species from the province of S,is • 

A., ii, 48. 



INDEX OF AUTHORS. 


ii. 1243 


, Jurelio, Tschermak’a silicic acids, 
5err»s • ^ 

' II* s’ A., decomposition of nitrates 

Se *v bacteria, A., ii. If 

-! i Knrl Sea Heinrich Blitz. 
^ttSimfried. See Hans Stobbe. 
Seyewetz, ^Alphonse. See Auguste 

cwveu" A X See Elias X ly«»- 
??*„ w, reactions of alkaloids with 
livd’rogen peroxide, A., ii, 910 _ 

Shaffer Philip A., and E. A. Remoso, 
muscle and blood-serum contain 
creatinine 1 A., ii, 731. 
ah and s James, minerals formed by 
the ’combustion of pyritous shales in 

Midlothian, A., ii, 781. 

Shaw, J'. IX oi- See Frederick George 

Shaw Mackenzie, J. A. See Otto Rosen- 

Shelton, Jta try Stanley, the correlation 
of rock and river-water analyses, P., 
110; discussion, P-, 110- 
Sherman, Henry Clapp, E. C. Kendall, 
and E. D. Clark, amylases. I. 
Examination of methods for determin- 
ation of diastatic power, A., ii, 1012. 
Sherman, Henry Clapp. See also E. C. 

Kendall. _ . 

Sherman, Hope, and Harold l. Higgins, 
composition of some Bengali iood 
materials, A., ii, 441. 

Sherrill, Miles S., ionisation of salts in 
mixtures with no common ion, A. , ii, 
570. 

Bhibsta, Fuji, the action of the Gngnard 
reagent on camphoric and iso- 
camphoric esters, T-, 1239 ; It, 
141. 

synthesis of ethyl cyclobntanehexa- 
carboxylatc, A., i, 851. 

Shimidzu, YoskUaka, the Kumawaga- 
Siito method of estimating fats, A., ii, 


Bhukoff, Iwctn /., electrical conductivity 
of certain metallic nitrides, A., ii, 
254. 

Sidereky, D., process for the rapid 
estimation of alcohol, A., ii, 161. 
estimation of organically-conihincd 
calcium in sugar refinery products, 
A., ii, 548. 

refractive indices of water-alcohol 
mixtures, A., i?, 755. 

Sidgwick, Nevil Vincent, the solubility 
of organic acids and bases iu solutions 
of their salts ; preliminary note, P., 
CO. 

Sidgwick, Nevil Vincent, and Henry 
Thomas Tizard, the colour and ionisa- 
tion of cupric salts, T., 957 ; P-> 67. 


Sidgwick, Nevil Vincent. See also 
Albert Cherbunj David Bivett. 

Biebenrock, E, von , drying of moist ether, 
A.,i, 150. 

Sieber, (J/mc.) Nadine, the influence of 
alcohol on the quantity of phosphatides 
in animal organs, A., ii, 147. 

Siebert, Conrad , the estimation of 
mercury in urine and fieces, A., ii, 656. 

Siedentopf, H., transformation of phos- 
phorus in the cardioid nltramieroscope, 
A., ii, 289. 

Siegfeld, Moritz, does butter-fat contain 
simple or compound glycerides? A., 
ii, 327. 

Siegfried, J/ar.c, and H. Schmitz, pepsin- 
glutiupeptoiie, A., i, 448. 

Sieglitz, Karl. See Johannes Thiele. 

Siegmund, Wilhelm, action of p-benzo- 
quinoue on diamines and esters of 
amino-acids, A., i, 749. 

Siegrist, Hans, constitution of certain 
iodine compounds : phenomena of 
adsorption, A., ii, 486. 

Siepermann, Wilhelm, effect of gravity 
on the boiliug point, A., ii, 267. 

Sieverts, Adolf, and Wilhelm Krumb* 
haar, the solubility of gases in metals 
and alloys A., ii, 410. 
behaviour of solid and fuBed copper 
towards gases, A., ii, 851. 

Sigmund, Wilhelm, enzyme, hydrolysing 
aesculin and a tat splitting enzyme in 
Aesculus kippoenstan urn, A., ii, 385. 

Signorelli, E., the oxidation processes 
of lipoid3 of the spinal column, A., ii, 


See Bruno 


1087. r . . 

tilber, Paul. See Giacomo Luigi 

Ciamician. 

iilberstein, Siegmund. 

Bardach. 

iilberstein, Wilhelm. See Wilhelm 
Wislicenua. , , . . 

lilberzweig, C. Soe Aiuln Wahl. 
Silvestri, 8'. See Guido Bargellim. 
iilzer, Mert. See Friedrich Kehrmann. 
iimmondi, Charles. Sec (Sir) Micurd 
Thorpe. , 

Simon, Friedrich, adsorption compounds 
of certain proteins with inorganic 
haloid salts soluble in alcohol, A.,i,527. 
Simon J., action of different amounts of 
copper in the soil ou the growth of 
plants, A., ii, 64. .... , f 

Simon, Louis Jacques, acidic character of 
ethyl oxalacetate, A., i, 542. 

Simon', Theodor. See Bernhard. 

Flurscbeim. . . 

Simonsen, John Lionel, ethyl 6-metliyl- 
2-pyrone-3:5-dicarboxylate and its 
conversion into mothyltnincaio acid, 
T., 1910 ; P., 200. 



ii. 1244 


INDEX OF AUTHORS. 


Simonsen, John Lionel. See also (Miss) 
Hannah Bamford. 

Simpson, Edward 8., further occurrences 
of tantalum and colnmbium in Western 
Australia, A., ii, 1077. 

Simpson, <?. C. E., influence of the 
pancreas on the glycolytic power of 
mnscle. A., ii, 225. 

Simpson, Sutherland, and Andrew 
Hunter, the possible vicarious re- 
lationship between the pituitary and 
thyroid glands, A., ii, 428. 

Siniicalchi, A. See Luigi Bernadini. 
Sinnatt, Frank Sturdy, methylene-blue 
as indicator iu iodometric titrations, 

A., ii, 747. 

Sirk, Heinrich . See Cornelio Doelter. 
Sirkar, Annoda Prasad. See Ernest 
George Hill. 

Skeats, Ernest WilUngton, [minerals in 
dacite from Victoria], A., ii, 1078. 
8 kinner, J. See Oswald Schreiner. 
Skirrow, Frederick IF., analysis of 
ferrocyanides, A., ii, 361. j 

Skrabab Anton, crystals which are ■ 
absolutely stable only under high j 
pressures, A., ii, 592. ; 

the spontaneous decomposition of j 
permanganates and permanganic ! 
acid, A. , ii, 855. 

Skrabal, Anton, and J. P. Vacek, 
volumetric estimation of hydrogen 
peroxide in the presence, of pcrsulphnnc j 
acid, A., ii, 447. j 

Bkraup, Zdenko Hanns, behaviour of ! 
aqueous solutions in capillary actions, 
A., ii, 191. 

Bkraup, Zdenko Hanns, and E. Krause, 
partial hydrolysis of proteins by 
sulphuric acid, A., i, 447. 
partial hydrolysis of casein, A., i, 
528. 

Skraup, Zdenko Hanns, £. Krause, and 
A. von Biehler, the capillary rise of 
acids, A., ii, 9-34. 

Bkraup, Zdenko Hanns , and J. Prig- 
linger, method of preparing dimcthyl- 
pyrone, A., i, 578. 

Bkworzoff, Wind is! aw, extractives of 
muscles. XI. Nitrogenous extractive 
imbalances of veal and beef, A., ii, 
879. 

Bkworzoff, IVl odist aw. See also I wan 

L. Kondakoff. 

Slade, Roland Edgar, the constitution 
of sodium aluminate solutions, P-, 
236. 

Blade, lf r . Clifton. See John Emery 

Bucher. 

Slagle, Edgar A., a method of treating 
and preserving large quantities of urine 
for inorganic analysis, A., ii, 805. 


Slator, Arthur, and Henry . 
Salomon Sand, studies in f fn ' 

Part III. The r 6 le of iffi'!* 1 *?' 
fermentation by yeast cell* p' 0 ’ 1 , U! 
P., 85 ; discussion, p lf 85 * ' '' 
Slavik Frantitsek. See Adolf 
Slawik, Paul, rapid method 
detection and colorimetric estir ■ 
of small quantities of vana.l£ t:, ' !l 
steel, A, ii, 764. * 

Sleeawyk, J. G. 


Sloan, IK K, conductivity of ***’" 
centrated aqueous solutions at 
A., ii, 820. [ > 

preparation of a cuprous 

duNO»2NH„A.,n,851 ' 

BlowtzofF, B., the nutritive value of iv 
iu comparison with beef and its J 
on the urine, A., ii, 626. 

Slyke, Dona/d 1). run, method (,„■ 
estimating amino-nil rogen, and j' 5 
applications, A., ii, 751. 

Blyke, Donald D. van. See also Phabs 
A. Leveue. 

Smedley, (Miss) Ida, the relative influence 
of the ketonicand ethmoid linkings 
on refractive power, T.,H75 ; P. u < 
the constitution of the j3-diketWs 
T., 1484; P.,148. ' ’ 

SmileB, Samuel, new syntheses of 
tliioxanthone and its derivatives; 
preliminary note, P., 342. 

Smiles, Samuel. See* also Edimd t* 
Barry Barnett, Oscar Lisle Brady, 
Eric Gordon Davis, (dfisj) .l/'rr(!f 
Qazdar, Thomas Percy Hilditch, and 
Harold James Page. 

Smirnoff, J. Sco Oswald Miller. 

Smirnoff, IHadmir A., synthesis of 
hexahydrocymene [yj 1 u et b y 1 pr opy 1 - 
cyclohexane], A., i, 104. 

Smith, Alexander , does calomel furnifh 
another contradiction of the theory of 
het eroge n eon s d isaociation equilibrium! 
A., ii, 272. 

Smith, Alexander, and Alan IV. C. 
Menzies, method for determining 
boiling-points under constant con- 
ditions, A., ii, 687. 
a common thermometric error in the 
determination of boiling-points under 
reduced pressure, A., ii, 688. 
simple dynamic method for determin- 
ing vapour pressures, A. , ii, 688. 
studies in vapour pressures. III. A 
static method for determining tfc? 
vapour pressures of solids 3n 
liquids, A, ii, 1036. 
studies in vapour pressure. • - 
re-deterniinatioii of the vap 0, 
pressures of mercury from ‘25U «> 
435', A., ii, 1037. 



INDEX OF AUTHORS. 


ii. 1245 


Smith, Alexander, and Alan W. C. 
Menzies, studies in vapour pressure. 
V A dynamic method for measuring 
vapour pressures, with its application 
to benzene and ammonium chloride, 
A., i>, 1037. 

Smith. Clarence, and (Miss) Constance 
If-'mlton Watts, absorption spectra 
a«J melting-point curves of aromatic 
diazoatnines, T., 562 ; P., 45. 

Smith, Edgar Fahs. See Irving II. 
Buckminster, Jacob S. Goldbaum, and 
Lily G. Kollock. 

Smith, F. Sec Johannes C. Brunnich. 

Smith, George McPhail , heterogeneous 
equilibria between aqueous and me- 
tallic solutions : interaction of mixed 
salt solutions and liquid amalgams. 
J. Study of the reaction KHg m I- Na - 
K‘ + NaHg, + (m-n)Hg, A., ii, 
401. 

Smith, George McPhail , and J£. C. Ben 
nett, alkali and alkali -earth amalgams, 
A., ii,.500. 

Smith, Stanley, the action of potassium 
chlorate on concentrated sulphuric 
acid ; preliminary note, P., 124 ; dis- 
cussion, P., 125. 

Smits, Andreas , photo- and electro- 
chemical equilibria. A., ii, 24. 
allotropy and internal equilibrium, 
A., ii, 195, 400. 

theory of the phenomenon of allotropy, 
A., ii, 400. 

critical end-points in ternary systems, 
A., ii, 1050. 

Smits, Andreas, and H. L. de Leenw, 
the unary termolecular pseudo- 
ternary system ; acetaldehyde, par- 
acetaldehyde, aud metaeetaldehyde, 
A., i, 815. 

the system acetaldehydc-alcohol, A., 

_ i, 816. 

Smits, Andreas, and W. J. clc Mooy, the 

■ system chlorine-sulphur dioxide, A., 

: ii, 1049. 

flmohichowski, Maryan, the theory of 
transpiration, diffusion, and thermal 
conduction in rarefied gases, A., ii, 
1042. 

Imythe, John Armstrong, and Aquila 
Forster, some reactions of benzyl 
mercaptan : benzyl tri- and tetra- 
sulphides) T., 1195; F., 135. 
tanythe, John Armstrong. See also 
Mary Kingdon Heslop. 
lobecki, Wladislaus, A 3 - cyclohexene 
derivatives, A. , i, 366. 
lobecki, Wladislaus. See also Albert 
Ladenburg. 

Icddy, Frederick , the chemistry of 
mesothorium, P., 336. 


Soddy, Frederick, the relation between 
uranium and radium. IV. and V., 
A., ii, 10, 921. 

the rays and products of uranium -X. 
I. and II., A., ii, 10, 921. 

Soddy, Frederick, and Arthur J. Berry, 
conduction of beat through rarefied 
gases, A., ii, ISO. 

Soddy. Frederick, and Ruth, Pirret, the 
ratio between uranium and radium in 
minerals, A., ii, 922. 

Soddy, Frederick, and Alexander S. 
Russell, the constant of uranium-A', 
A., ii, 568. 

Soddy, Frederick , (Mrs.) Winifred 
Mollcr Soddy, and Alexander S. 
Russell, the question of the homo- 
geneity of 7 -rays, A., ii, 474. 

Soddy, (Mrs.) Winifred Mollcr. See 
Frederick Soddy. 

Sohngen, A'. L, the rule of inethano in 
organic life, A., ii, 798. 

Soil, Julius , and Albert Stutzer, com- 
pounds from guanyl carbamide and 
diguanide, A., i, 14. 

Soil, Julius. See also Albert Stutzer. 

Sorensen, Sorcn Peter Lmritz, studies 
on enzymes. II. Measurement and 
meaning of the concentration of tho 
hydrogen ions in enzymatic pro- 
cesses, A., i, 147. 

synthesis of ^-arginine (a-amino-i- 
guanino-n-valcric acid) and of the 
isomeric a-gtianino-5-amino-n-valerio 
acid, A., i, 227. 

the employment of sodium hydroxide 
and barium hydroxide in formalde- 
hyde titrations, A., ii, 556. 

Sorensen, Sorcn Peter Lauritz, and S. 
Palitzsch, the measurement of the 
hydrogen ion concentration in sea- 
water, A., ii, 404. 

a new indicator, a-naphtholphthaleiu, 
which changes in the neighbourhood 
of the neutral point, A., ii, 446. 

Sorensen, Sorcn Peter Lauritz. See also 
Voldemar Henriques. 

Solonina, Andreas, mercury fulminate, 
A., i, 464. 

Sommer, Fritz. Sep Georg Bredig. 

Sonnenburg, Ernst F. See Hans Theodor 
Bucherer. 

Sornay, P. de, influence of manganese on 
the estimation of magnesium in soils, 
A., ii, 243. 

Sosman, Robert B., platinum -rhodium 
thermo-element from 0" to 1755°, A., 
ii, 681. 

Sosman, Robert P>. See also Arthur 
Louis Day, and Arthur Amos Noyes. 

Soukup. Am. See Josef HanuS. 

Sourlie, Apostolus. See Gustav Heller. 



ii. 1246 


INDEX OF AUTIIORS. 


Southerns, T„, a determination of the 
ratio of masa to weight for a radio- 
active substance, A. , ii, 1026. 

Southgate, Herbert William. See 
Thomas Martin lowry. 

Sowton, (A list) S. C. M. See Rudolf 
Magnus, and Benjamin Moore. 

Spat, Wilhelm, inhibition of precipitation 
by precipitoids, A., ii, 971. 

Spath, Ernst, influence of ortho-sub- 
stituents on the formation of aldehyde 
diacetates, A. , i, 488. 

Spath, Ernst. See also Riulolj 
Wegscheider. , . 

Spallino, Kosario, and O. Provenzal, 
preparation of o-thymotic acid and ol 
certain of its derivatives, A., i, 38. 

Spear, Elhcootl B., causes of the high 
results in the electrolytic cstimalion 
of zinc, A., ii, 455. 

Spear, Ettwood B., Edward E. Wells, 
and Bm inerd Dyer, electrolytic estima- 
tion of zinc, A,, ii, 155. 

Spencer, James Frederick , and (.Visa) 
Muriel Kate Harrison, the interaction 
of alkyl halides and metals of the iron 
group, P., 118. lr . , 

Spencer, James Frederick-, and (Mm) 
Margaret le Pla, electrode lor de- 
termining the concentration ot the 
COj" ion and the condition of silver 
carbonate in solution, A., ii, 97. 
Spencer, James Frederick, and [Miss) 
Gwunnethl Mary Price, the action of 
calcium and lithium on organic halides, 

T 385 ; P., 26. 

Spencer, Leonard James, alstonito and 
ullraannite from Durham, A., it, 30s . 
Spengel, A. See Lothar Wiihler. 

Speter, Max, Berzelius’ error as to the 
discoverer of the law of neutralisation, 
A., ii, 947. 

Speter, Max. See a\$oRirhard Josef Keyer. 
Spezia, Giorgio, some presumed chemical 
and physical effects of pressure uniform 
in all directions. A., ii, 773. 

Spica, Matteo, estimation of citric acid 
in lemon juice and commercial citrates, 
A., ii, 1120. . . 

Spietboff. Undo, differentiation of iodine, 
indican, and scatole in JatK’s indican 
reaction, A., ii, 808. 

Spindler, 0. ro», titration of ammonia 
in urine by the formaldehyde 
method ; titration of the acidity, 
A., ii, 449. „ 

Strzyzowski’s “double ureotneter, 

A., ii, 762- , , .. 

Spoehr, II. A., behaviour of the ordinary 
hexoses towards hydrogen peroxide in 
presence of alkali hydroxides as well 
as of various iron salts, A., i, 221. 


Sponn, Otto. See Julius Schmidt 
Spring, IValtMre [Trior], ii e j (i; 


action ot soap solutions n ft 
and IV., A., i, 6, 153. ‘ ! Ul - 

[formation of alloys by pressure] ^ 

a slow change in the nature of sohi'i--... 
of certain salts, A., ii, 275. ' 

Springer, Alfred, selective 
action of copper salts, A., ii 7 ^ ' 
Stadnikoff, George L., action of' am. 
monia on uusaturated ifbiils IT \ • 
825. ' 

Stamm, Garry. See Frik Heitsensteui 
StanEk, Vladimir, and K, Demin t[' e 
occurrence of betaine, in the 
diaccae , A. , ii, 336. 
estimation of betaine, A., ii, get. 
Stanek, Vladimir . See also 'fori 
Andrlik. 

Stanewitsch, E. See Wlad imir Palladia. 
Stark, OUo, new method of bromination ; 
hrominatiou with aqueous !iypi> 
hromous acid, A., i, 234. 

Stark, Otto, and Max Bijgemaua, 4:6- 
diniethyl-2-pyrhaklone. Ill, Con- 
densation with aromatic aldehydes 
A., i, 437. 

Starkenstein, Emil, the influence gf 
neutral salts on ferment action. 
A., i, 149. 

the properties and modes of action 
1 of the diastatic ferment in warm- 
blooded animals, A., ii, 426. 
the glycogen content in tunicate ; 
the influence of iron on the estiubV 
tion of glycogen, A., ii, 79'2. 
influence of iron 011 the estimation of 
glycogen, A., ii, 807. 
Starkenstein, Emil. See also R. U, 
Kahn. 

Starling, Ernest Henry. Sec 
Jerusalem, ami R. Kaya. 

Staronka, Wilhelm , additive cotupoun-.s 
of mercury salts and aromatic l«s, 

A.,i, 876. 

Stassano, Henri, and A. Daumas, djwU* 
function of calcium iu the coagulation 
of blood and lymph. A., n, . 
Stauber, Alice, protein degradation a 
the intestine of man, A. , u, 
Stauber, Alice. See also Xm l flUemt 
fltaadineer. Hermann, and -Sd Bereza. 
8 keteil XIV. Ethyl ethylketcncarb- 

"f XIII. Action 

keten on carbonyl denvatifo, A, 

Stnn'dinger, [{ 

Klever, and P. Kober, keg- 
Dimethylketen bases, A., h 



INDEX OF AUTHORS. 


ii. 1 24*7 


Stavenhagen, Alfred , and E. Schuchard, 
nitrous oxide. I., A., ii, 774. 

Steele, Bertram, Dillon, an automatic 
Toepler pump designed to collect the 
<ras from the apparatus being exhausted, 
A., ii» 602. 

Steele, Bertram Dillon , and L. S. 
Bagster, binary mixtures of some 
liquefied gases, T., 2607 ; P., 253. 
Steffen, T*l See Ernst Weinland. 
Stegmiiller, heat of formation of 
liydrogen iodide from the elements, 
A., ii, 269. 

Stegmiiller, PA. See also Karl Beck. 
Stein, Ernst. See Ernst Mayerhofer. 
Steinbeck, Eugen. See Emil Abder- 
halden. 

Steiner, Hans. See Wilhelm Biltz. 
Steinkopf, Wilhelm , XWM'/^Eohnnann, 

(' Benedek, H. Grunupp, Gcor<j 
Kirchhoff, and Boris Jurgens, j 
aliphatic nitro-compounds. VII. i 
Innueuce of negative atoms and groups ■ 
in derivatives of acetonitriles and 
acetamide, A., i, 305. 

Stenberg, G. A., p-tolylcthylamine and 
its optically active forms, A., i, 241. 
St^panoff, A., picric acid, A., i, 471. 
colour of ammonium picrate, A., i, 
472. 

Stephan, Erich. See Olio Poppenberg. 
Stephenson, H. II., a simple burette for 
the estimation of carbon dioxide, 
A., ii, 242. 

molecular volumes of solids, A., ii, 
932. 

Stern, Felix, the excretion of ethereal 
sulphates and glycuronic acids after 
administration of aromatic compounds, 
A., ii, 880. 

Stern, Felix. See also Carl Tollens. 

Stern, {Mile.) Lina. See Fr. Battelli. 
Steubing, Walter, fluorescence and band 
spectra of oxygen, A., ii, 913. 
photo-electric experiments with an- 
thracene, A., ii, 1021. 

Steudel, Hermann, and P. Brigl, 
guanylie acid from the pancreas. II., 
A., i, 703. 

Stevenson, [Miss] Elizabeth Findlay. 

See Thomas Stewart Patterson. 
Stevenson, Heston. See Charles Easker- 
ville. 

Btevignon, II., compounds of piperazine 
with phenols, A., i, 781. 

Stewart, Alfred Walter. See Cecil 
Reginald Crymble. 

Stewart, M. A. See Arthur Amos 
Noyes. 

Stewart, Robert, and J. E. Greaves, 
influence of chlorine on the estimation 
of nitric nitrogen, A., ii, 652. 


Stieglitz, Johns, and P. P. Peterson, 

stereo isomeric chi oroimi noketones. A 

i, 323. 

Stimmelmayr, A. See Ludivig Weiss. 

Stobbe, Hans, relationship between the 
colour and constitution of unsatur- 
ated ketones and their salts, A. i 
43. ’ * 

liquid and solid distyrene, A., i, 310, 
absorption spectra of the cinnamic 
acids. A., ii, 247. 

Stobbe, Ilans, and Richard Hartel, 
light absorption, basicity, constitu- 
tion, and salts of ketones of the 
dibenzylideneacetone. [distyrvl kotonej 
and dihenzylidcnccyelopentanone 
series, A,, i, 43. 

Stobbe, Hans, Richard Hartel, and 
Siegfried Seydel, relationship between 
the colour and constitution of un- 
saturated ketones and their salts, A 

ii, 4. 

Stobbe, Hans, and Georg Posnjak, the 
real state of metastyrene and the 
polymerisation of styrene by light 
and heat, A., i, 235. 
liquid and solid distyrene, A., i, 235. 

Stobbe, Hans, and Siegfried Seydel, 
light absorption, basicity, constitu- 
tion, and salts of certain unsaturated 
cyclic ketones, ketone acids, and 
ketone esters, A., i, 45. 

Stobbe, Hans, and Forsyth James Wilson, 
action of light on (he xtoreoisomeric 
piperonyliderieacetones and on other 
unsaturated ketones, T., 1722 : P., 
206. 

isomerism and polymorphism. I. 
Ketones of the type of benzylidenc- 
deoxylienzoin and their inter- 
conversion by heat, light, and other 
agencies, A., i, 623. 

Stock, Alfred [Eduard], phosphorus 
suboxide, A., ii, 121. 
allotropic forms of phosphorus, A., ii, 
288. 

Stock, Alfred, and Franz Gomolka, red 
phosphorus and the so-called “ Hit- 
torfs phosphorus,” A., ii, 30. 

Stock, Alfred , an 1 Bcrla Herscovici, 
compounds of sulphur and phos- 
phorus. VI. Tetraphosphorus 
heptasulphide, P 4 S 7 , A., ii, 201. 
compounds of sulphur and phosphorus. 
VII. Phosphorus pentasulphide, 
V 4 S 10 (PsSs), A., ii, 499. 

Stock, Alfred, and Max Rudolph, 
compounds of sulphur and phosphorus. 
V. Tetraphosphorus trisulphide, PjS 3 , 
A., ii, 200. 

Stcecklin, Eloi de, new method for 
detecting traces of alcohols, A., ii, 162. 



ii. 1248 


INDEX OF AUTHORS. 


Stoecklin, Eloi de, and Crochetelle, 
accidental presence of thiocyanates 
in milk and their origin, A., ii, 
634. 

Stoecklin, Eloi de. See also Jules 

Wolff. 

Stohr, Oil-mar. See Karl Bernhard 

Lehmann. 

Stoermer, Rieha.rd, conversion of stable 
stereoisomeric ethylene derivatives into 
the labile modifications by ultra-violet 
light, A., i, 114. 

Stolfella, O. See II. Golblum. 

Stoll, Arthur. See Richard Willatatter. 

Stoll4, Robert, action of thionyl chloride 
on benzilic acid, A., i, 737. 
fission of chloroform and carbon dioxide 
from trichloroacetic acid, A., ii, 
1119. 

Stolid, Robert, K. 0. H. Leverkue, and j 
R. Xrauch, hydrazidicarboxylhydra- I 
zine, A., i, 789. 

Stoltzenberg, Felicitas, See H. Beutten- i 
miiller. 

Stoltzenberg, IL, melting-point appar* ' 
atus which can also be used for the j 
determination of solubilities with 
small quantities of substance, A., | 
ii, 17. 

melting-point determinations at low ; 

temperatures, A., ii, 1S2. 
use of the melting-point apparatus 1 
for low temperatures as a low tern- j 
perature bath in physico-chemical 
laboratories, A., ii, 267. 
apparatus for gas analysis by con- 
densation, A., ii, 649. 

Stoltzenberg II., and M. E. Huth, 
liquid -crystalline phases of the mono- 
halides of thallium and silver. A., ii, 
295. 

Stoltzenberg, II. See also Ernst 
Erdmann. 

Stookey, Lyman Brumbaugh, a possible 
significance of the Cammidge 
reaction, A., ii, 358. 
the urine in eclampsia, A., ii, 732. 

Storey, Waller F. See Henry Lord 
Wheeler. 

Story, William E., partial pressures of 
liquid mixtures, A., ii, 184. 

Straub, If., the influence of strophan- 
thine, adrenaline, and muscarine on 
the electro-cardiogram, A., ii, 434. 

Straub, Hermann. See Joseph Bar- 
croft. 

Straub, Walfher, Quantitative investi- 
gations on the chemistry of stroph- 
an thin action, A., ii, 1094. 

Straua, Fritz, and A. Ackemann, 
isomeric arylimincs of unsaturated 
ketones, A., i, 241. 


Strain, Frit::, A. „ 

Georg Lutz, diWyiy , ■ 

[distyryl ketone], and 
“ethane. V, Nature of the r'?' 1 ' 
of the halogen atoms in the t,., 
of unsaturated kata, " , lha "i'- 
ll#. ' >■■',1, 

Strum, Fritz, and Michml 
tetramethyldiaminobenz,,,,;, 
dianilinodipheuylnielliaiie V * I|J 
StranB, Fritz, Jean B. W an d £ 
Lutz, dibeuzylulencacetone Mi « 

Straus, Fritz, GW/ Lotr ... 
Werner Htissy, dibeMylidcL'to”' 

[distyryl ketoue] and triplenvlm ' 
ane. VI. KetCK-blorides of d'ianiVd 
idencaeetoue [di.p. met h 0Ivst ^j 
ketone] and dicinnanijlideneal-etm,. 

A., 1, 5o3. 1 

Strecker, Wilhelm, action of orm, 
magnesium compounds o„ & ^ 
trichloride, sulphur chloride, an.! dii 
the chlondc and esters of sulphurora 
acid, A., i, 532. 


Streintz, Franz, simple relation between 
tiie size of the atoms of metal, • 

and the temperature-coefficient -,f 
the resistance, A., ii, 821 , 
evolution of gas and capacity of The 
lead accumulator, A., ii, 925. 
migration of ions in the water voha. 
meter, A., ii, 928. 

Streag, Osi\ See Thonald Madsen. 
Strich, Michael. See Julius Wohlge- 
muth. 

Stritar, Milan Josef. See Rickni 

Fftnto. 

Strong, W, W., uranium and neo- 
dymium aggregates, A., ii, 812. 
Strong, IV. W. See also Ha rry Clary 

Jones. 

Stroflchein, Fr. See Ernst Mohr. 
Struenaee, Richard. See ll'difur 

Schrauth. 

Strutt, [the Hon.) Robert John, airumu- 
lation of helium in geological lime. 
II., III., and IV., A., ii, 9, 175, 921, 
measurements of the rate at whir..; 
helium is produced in thoriamte and 
pitchblende, with a minimum 
estimate of their antiquity, A, h, 


1023. 


the radium content of basalt, A., 


1025. . 

Strzyzowgki, Casimir, the capacity or 
the animal ltody to produce ffiU.ti- 
valent precipitating sera, A., «■ 
623. 



INDEX OF AUTHORS. 


ii. 124-0 


Stuckert, Ludwig, refraction of gases; 
iis application to analysis, A., ii, 245, 
342, 

Stndzinski, J., poisonous properties of 
blood, A., ii, 624. 

Stiitzel, Hermann. See Julius Schmidt. 

Stump f, Felix, optical investigation of 
an optically active liquid crystalline 
substance, A., ii, 809. 

Stutzer, Albert , and F. Reis, calcium 
eyanamide end some of its decomposi- 
tion products, A., ii, 537. 

Stutzer, Albert , and Julius Soli, the 
physiological action of eyanamide 
and some of its derivatives, A., ii, 
641. 

estimation of nitrogen existing as 
eyanamide and as dicyanodiamide 
iii calcium eyanamide, A., ii, 
1009. 

Stutzer, Albert. See also Julius Soil. 

Subbotin, W. See Leo Tschugaeff. 

Suchodeki, W. A ., compressibility co- 
efficients of liquids, A., ii, 823. 

Sudborough, John Joseph, and Stanley 
Uoskings Beard, additive compounds of 
.v-trinitrobenzene with arylamines : 
combination as affected by the 
constitution of the arylainine, T., 
773 ; P., 71. 

Sudborough, John Joseph, and John 
Thomas, the addition of bromine to 
unsaturated compounds. Parti., T., 
715. 

the addition of bromine to unsaturated 
compounds. Part II., T., 2450 ; 
F., 294. 

Siichting, H., and Th. Arad, Albert’s 
method of determining soil acidity, 
A., ii, 364. 

Suida, H.,jun., unsymmetrical aromatic 
derivatives of oxamide. A., i, 665. 

Suida, Wilhelm, causes of the coloration 
of animal fibres. II., A., i, 761. 

Sullivan, Eugene C., and W. C. Taylor, 
estimation of zinc by weighing it as 
zinc sulphate, A., ii, 455. 

Sullivan, Michael Xavier. See Oswald 
Schreiner. 

Suits, Lion, detection of hexamethyl- 
enetetramine and formaldehyde in 
wine, A., ii, 808. 

Sutherland, (Miss) Moggie Milieu Jeffs. 
See George Gerald Henderson. 

Sutherland, William, the fundamental 
constant of atomic vibration and 
the nature of dielectric capacity, 
A., ii, 116. 

molecular diameters, A., ii, 116. 
constitution of water, A. , ii, 843. 
the mechanical vibration of atoms, 
A., ii, 946. # 


Sutherland, W. I)., and David HcCay, 
observations on the inhibitory influence 
exerted by hypertonic saline solutions 
and calcium chloride solutions on the 
action of specific haimolysins with 
suggestions as to the therapy of black- 
water fever, A., ii, 223. 

Suwa, Akikazti, comparative investiga- 
tion on the composition and clenvage 
products of different silks. XI. The 
monoamino-acids of the cocoon of the 
Japanese silk “Haruko,” A., i, 794. 

Suwa, Akikazu. Sco also Emil Abder- 
halden. 

Suzuki, Shinkichi K., and Edwin Fret 
Hart, quantitative estimation of lactic 
acid in cheese, A,, ii, 81. 

Suzuki, Shinkichi K., E. G. Hastings, 
and Edwin Brd Hart, the production 
of volatile fatty acids ami esters in 
Cheddar cheese, and their relation to 
the development of flavour, A., ii, 
738. 

Suzuki, Tulsnji, See Max Bodenstein. 

Suzuki, Tsnneo, the change of cobaltotis 
into cobaltic nitrite, T., 726 ; P., 27. 

Svedberg, The, preparation of colloidal 
solutions by the disintegration of 
metals by ultra- violet light, A. , ii,23. 
existence and properties of disperse 
systems in the region separating 
colloidal and crystalloidal solutions, 
A., ii, 108. 

formation of disperse systems by 
metals under the influence of ultra- 
violet light andRontgen rays, A., ii, 
277. 

formation of ultra-microscopic gold 
particles by the action of ultra-violet 
light on solutions of gold salts, A., 
ii, 509. 

validity of the Boyle-Gay-Lussac laws 
for colloidal solutions, A., ii, 772. 
proof of the movements of dissolved 
molecules demanded by the mole- 
cular kinetic theory, A., ii, 1047. 

Svedberg, The, and Xits Pihlblad, new 
proof of the existence of molecules, A. , 
ii, 946. 

Sventoslavsky, Wojcicch, an electrical 
apparatus for the direct determina- 
tion of the water value of a, calori- 
meter, A., ii, 102. 

thermochemiral investigations. IV— 
VII. Sulphur, halogen, and uu- 
aaturated compounds, A., ii, 187. 
thermochcniical investigations. I., 
II., and III. Diazo- and azo-com- 
pounds, A., ii, 588, 691. 

Sviuue, R ■ See Oscar lutz. 

Swain, Robert E., and W, G. Bateman, 
toxicity of thallium salts, A., ii, 229. 



ii. 1250 


INDEX OF AUTHORS 


Swarts, FrMeric, soniefluoro-dcrivatives | 
of methane, A., i, 293. 

Swartz, Mary T)avm, the nutritive 
value of some soluble pentosans, man- 
nans, kevulans, and galactans, A., 11 , 

Swan, Charles K , separation of bismuth 
from alloys containing also lead and 
tin. A., ii, 1 ° 94 . . . 

Swett, Oil's D„ apparatus for the estima- 
tion of arsenic, A., ii, 895. 

Swietoslawski. See Sventoslavsky. 

Symes, W. Injrje. See Augustus Ddsiri 
Waller. 

Szathmary, Larlislam ran, ['“-hydn*y- 
phenyl mercaptan], A., i, i33. 

Szdkclv A- See Otari" 1 ’ Schultz. 

Szdki, Tibor. See lludolf Fabinyi. 

Szilard, Bila, apparatus for measuring 
radioactivity, A., ii, <• 

Szreter, /., oxidation of pure oxjhaemo- 
globin by hydrogen peroxide, A., i, 

Szyszkowski, Bobhn «m, nature of 
neutral salt action, A., «, 703. 


Tamayo, Alfredo Esp!»m t , 

nitrates in tlie presence of cliloral.-J 
bromates, etc., A., ii, 450 . * 

analysis of gastric juice, A., ii, 007 , 

T ami) or, Josef, and A. Schiirch, com- 
plete methylation with mcUivlmlnl. 
ate, A., i, 558. 

Tambor, Josef. See also H. Dumont and 

J. Reigrodski. 

Tamm, Olof complex compounds of 
manganese salts with iydroxv-aoiiU 
A., ii, 855. ' 

Tamm, IV alter. See JFWfcFiehter. 
Tammann, Gustav [Heinrich John,-.* 
Apollon], superheating of ervstals 
A., ii, 17. 

behaviour of water at high 


modiA- 


T, 

Taboury, Frli.r. See Fernand Bodroux 
Tachau, Hermann, hoc Gust*' Embden. 
Tacke, Bruno , production and utilisation 
of nitrous oxide by bacteria, A., 11 , 
231. 

is the hygroscopic nature of “ potash 
salts " an advantage to vegetation! 

A., ii, 340. 

Tauber, Ernst, the influence of light on 
white lead blackened by hydrogen sul- 
phide, A., ii, 955. . , 

Tait, John, action of yohimbine on the 
heart, with special reference to toxic 
heart-block, A., ii, 434. 

blood coagulation in^ the amplnpod 

Gammarux, A., ii, /25. 
colour change in the isopod, Liyui 
occnnica, A., ii, 731. 

Tait John. See also Harold Pringle. 
Taitelbaum, Jleeh, fuel batteries, A., u, 

Take da K certain bases which occur in 

the urine during phosphorus poison- 
ing. A., ii, 797. A 

Takomura, M., action of proteolytic 
enzymes on protamines, A., i, o- 
phosphorus content of sera in normal, 
Bypbylitic, and carcinoma cases, A., 

ii, 630. . . 

the r.on-coagnlaldc nitrogen of sera of 
normal, syptiylitic, «nd tumour 
cases, A., ii, 636. 


'Iiitviuu. ui water at lllgll pressures 

and low temperatures, A., ii, 495 , 
stability of the two crystalline m 
cations of phenol, A., ii, 1051. 
Tammann, Gustav. See also Alfa] 
Dennys Cowper, 0. Faust, and h. 
Masing. 

Tanaka, YosJlio, action of acids in the 
enzymic decomposition of oil by cast nr 
oil seeds, A., i, 800. 

Tananaeff,^., and D. Tsukermtm. titra- 
tion by means of borax in presence uf 
glycerol, A., ii, 158. 

Tanatar, Sebastian M., glucimim form- 
ates, A., i, 354. 

existence of real percarbonates and 
their differentiation from carbonates 
with hydrogen peroxide of crystal- 
lisation, A., ii, 203. 
pcrcarbo nates, A., ii, 774. 

Tanatar, Sebastian M. , and S. Petroff, 
new reaction for thallium, A,, ii, 350, 
Tanatar, Sebastian M., aud I. Toljanski, 
organic salts of yttrium, A., i, 809. 
specific heat of pure yttrium oxide, 
A., ii, 296. 

Tanret, Charles, relations of callose with 
fongose, A., i, 654. 

Tarasoff, B., action of magnesium ona 
mixture ofallyl bromide and taj» 
phenonc : synthesis of diplicnylall;.- 
carhinol, A., i, 109. 

Tarasoff, A. See also Joseph Zeltner. 
Tarbonriech, P- JwA dehyrtrationn. 
cyclokexanolpropau-0'il, A., 1 , J- 

1 -acetyl-1 -metliylcyclohexane, A., t 

Tasker 7 ' JMrrf Sandman, aw> 

Our„ Jones, the l»t«« ; 
of phenyl mercaptan and «»»)■ 
chloride, I’., 234. e, e 1 i. 0 Jd 
Tasker, Hubert Sanilcmn. Siealso 
Fdwa.nl Purvis. Cloto . 

Tassilly, „ T ;„|et 

abiotic action of "« ra ■ 
chemical origin, A., u, 



INDEX OF AUTHORS. 


ii. 1251 


Tassilly* Engine, and J. Leroide, at- 
tempts to transform nitrous vapours 
the corresponding calcium salts j 
bv the use of ethyl nitrite and nitrate, 

\ i, 535. 

Tavanti, G. Sec Federico Giolitti. 

TayUr> Alonzo Englebert,, synthesis | 
through ferment action, A., i, 82. 
Taylor , James M-> estimation of zinc in 
the presence of iron, A., ii, 158. 

TaylOT, John. See Augustus Edmard 
Bison. 

Taylor, M- Foss. See E. Provan Cathcart. 
Taylor! [Miss) Milliccnt. See James W. 
McBain. 

Taylor, Robert Llewellyn, researches on 
1 teaching powder, T., 2541; 1\, 
242 ; discussion, P. , 242. 
action of carbon dioxide and of air on 
bleaching powder, A., ii, 503. 

Taylor, W. C. See Eugene C. Sullivan. 
Tebb, {Miss) M. Christine. See Otto 
Rosenheim. 

Teclu, Nicolae, preparation of illumin- 
ating gas as a lecture experiment, 
A., ii, 602. 

cooling of flames [lecture experi- 
ments], A., ii, 705. 

the striking-back of the Bunsen 
flame [lecture experiment], A., ii, 
705. 

the acetylene lamp [lecture experi- 
ment], A., ii, 705. 
explosion indicator, A., ii, 892. 

Telle, Lucie, i, volumetric estimation of 
aluminium salts, A., ii, 457. 

Tereschin, 8., relation between density 
and degree of dissociation of aqueous 
silt solutions, A., ii, 190. 

Terroine, Emile F. , fat cleavage by pan- 
creatic juice. I., A., ii, 141. 

Teatoni, Giuseppe, estimation of “sac- 
charin ” [o-benzoicsulphinidc] in vari- 
ous foods, A., ii, 167. 

Thai, A. Seo Karl Andreas Hofmann. 
Thar, H . , the purine bases of the bone- 
iuarrow, A., ii, 141. 

Theodorescu, George. See Hermann 
Leuchs. 

iTheopold, JV. See Franz Kunckell. 
liel, Alfred, and K. Keller, the 
behaviour of iron towards solutions 
of stannous salts, A., ii, 902. 
niel, Alfred, and II Koelsch, indium. 
II., A., ii, 413. 

hiel, F. See Theodor Pfeiffer, 
hiele, Johannes , nitrosohydrazines, iso- 
azotates [isodiazo-compounds], and 
azo-compounds of the aliphatic 
series. A., i, 888. 

apparatus for laboratories and lecture 
experiment^ A., ii, 1054. 


Thiele, Johannes, and Karl Sieglitz, 
constitution of nitrosophenylhydr- 
azine, A., i, 777. 

Thiele, Johannes, and Alexis Wan- 
scheidt, derivatives of isouaplitha- 
fluoren (o-phenylene-ftS-naphtbylene- 
methane), A., i, 831. 

Thiele, Johannes, and Ernst Wertz, con- 
densation products of o-phthal- 
aldeliyde. Ill,, A., i, 854. 

Thiele, Karl. See Fran: Fischer. 

Thierfelder, Bans. See Hermann 
Loening. 

Thies, Johannes, See Georg Lockemann. 

Thiess, K. G. See Hans Rupe. 

Thirode, G. See Henri Gault. 

Thoday, D., vegetable assimilation and 
respiration. VI. Some experiments 
on assimilation in the open air, A., ii, 
800 . 

Thole, Ferdinand Bernard, viscosity and 
association. Part I. Association of 
the phenols, T., 2596; I’., 328. 
viscosity of isodynamic andmotoiso- 
merides, A., ii, 1040. 

Thole, Ferdinand Bernard , aud Jocelyn 
Field Thorpe, formation of a six-nmn- 
berod ring through the agency of the 
imino-group; preliminary note, P., 
295. 

Thole. Ferdinand Bernard. See also 
Albert Ernest Dunstan, and John 
Theodore Hewitt. 

Thomae, Carl, gold hydrosols, A., ii, 42. 

Thomas, V. See A. Christiaans. 

Thomas, John. See John, Joseph Sud- 
borough. 

Thomas, John Smooth. See James 
Campbell Brown. 

Thomas, Louis. See Andre Lancien. 

Thomas, W. See Ferdinand Henrich. 

Thomas, IV. Thehmll. See IV. IV. 

Mackarell. 

Thommen, Hans. See Julius Schmidlin. 

Thompson, James. See Arthur Harden. 

ThomB, Hermann, matico leaves and 
matico oils, A., i, 122. 

Thomson, David, a contribution to the 
study of tanacetone (j8-thujone) and 
some of its derivatives, T.,1502; P., 
177. 

Thomson. James Campbell. See Bertram 

Lambert. 

Thomson, JohnD., and Arthur R. Cushny, 
the action of antimony compounds in 
trypanosomiasis in rats, A., ii, 330. 

Thornton, William M.,jun., enargiteand 
covellite from Ouray Co., Colorado, 
A., ii, 418. 

Thorpe, Jocelyn Field. See Gustave 
Louis Blanc, Arthur Fred Campbell, 
and Alec Duncan Mitchell. 



ii. 1252 


INDEX OF AUTHORS. 


Thorpe, [Sir) [Thomas] Edward, Thom- 
sen memoviailecture, T., 161. 

Thorpe, [Sir) Edward, anil Arthur 
Gordon Francis, atomic weight of 
strontium, A., ii, 209. 

Thorpe, [Sir) Edward, and Charles 
Simmonds, lead silicates in relation to 
pottery manufacture. Fart II., T., 
2282 ; P., 254. 

Th overt, J., diffusion ami the kinetic 
theory of solutions, A., ii, 191- 
Thum, John K., the .so-called emulsion 
of silver iodide, A., ii, 1063. 

Thunberg, Torsten, influence of different 
substances on tlie gaseous exchange 
of the surviving muscular tissue of 
frogs. I., II., and III., A., ii, 54, 

catalytic acceleration of the absorption 
of oxygen by muscle, A., ii, 323. 
Tichwinaky, IF. M. See Alexander A. 

ArbuBoff. 

Tiedtke, H. See Walther Borsche. 
Tilfeneau, Marc, action of dehydrating 
agents on a-glycols, A., i, 379. 
Tiffeneau, Marc. See also A uyustc Bfchal. 
Tilt, Jennie. See Percy A T . Evans. 
Timmermans, Jean, purification ana the 
physical constants of some organic 
liquids, A., i, 533. 

critical phenomena of solution, A., 

ii, I 9 - , , , 

Tingle, Alfred, action ol coke on solu- 
tions of ferric chloride, A., ii, 416. 
Tingle, John Bishop, ami S. J. Bates, 
action of amines on phthalic aciu. 
VII., A., i, 849. 

Tingle, John Bishop, and B. F. Melt 
Brenton, action of amines on phthalic 
acid. VI., A., i, 2(13. 

Tingle, John Bishop, and C. E. Burke, 
nitration. VI. Xitroaniliuo deriva- 
tives of organic acids, A., i, 21. 
Tischner, Walter. See Guslar Heller. 
Tischuchenko, Johann, simple dis- 
tilling apparatus for the estimation or 
pentosans by Tullons’ method, A. ,11,81. 
Titherley, Arthur Walsh, g-plicny!-!:!- 
beiizo.\azini'-4-oue, T., 200 ; * ■ , 9- 
Titherley, Arthur Walsh, and Ernest 
Chisktt Hughes, 6-chloro-2-plimyl- 
l:3-bi:iizoxaxine-4-one aud^ related 
derivatives, T., 1368 ; P., 175- 
Titherley, Arthur IValsh, and (Miss) 
Elizabeth Worrall, the action of phos* 
phoruB pcntachloridc on dibeuzannde, 
T 839 ■ P. 93. 

Titherley,' Arthur Walsh. See also 
Ernest Chislett Hnghei. 

Titleitad, Nicolay , photo-galvanic cells 
formed with uranons and uranyl 
sulphate, A,, ii, 379. 


Titoff, Alexander, absorption of , . 

charcoal, A., ii, 1041. 0 ' s “7 

Tit8ingh, J. Camper. See }y (t h } .. 

Borsche. 

Tizard, Henry Thomas , the c .,,v 

changes of niethyl-orange " ai UI , 
methyl-red in acid solution t' 
2477 ; P., 225. • 

the hydrolysis of aniline salts raeasur ■ ] 
colori metrically, T., 2490 ■ P v .,V| 
discussion, P., 225. • ’ ’ ’ 

the mechanism of tautomeric chaiw- 
P., 125 ; discussion, 1'., p>; ' 
Tizard, Henry Thomas. See also 
Vincent Sidgwick. 

Tobler, Ludwig, chemistry of acute 
falls in weight : relationships between 
water and salts in the organism \ 
ii, 632. 

Tocher, James F., periodicity of tic 
properties of the elements : new 
arrangement, A., ii, 773. 

Tollens, Bernhard. See K. H. Boddener, 
Roman Dmochowski, and T. Lms 
WicherB. 

Tollens, Carl, glycuronic acid and 
ethereal sulphates in human uriup 
A., ii, 732. 

Tollens, Carl, and F. Stern, the quantity 
of glycuronic acid excreted in normal 
and pathological human urine, A., ii, 
328. 

TomaBzewski, Zdzisin as, oxalic add 
metabolism, A., ii, 425. 

Tonegutti, Mario. See Ciro Bavem 
Torrey, Henry Augustus, and C. I 
Brewater, plienylhydrai:outs of 2- 
acetyl-1 -napbthol [1-hydroxy-fl-najli. 
thyl methyl ketone] : alkali-insoluble 
naphthols. A., i, 47. 

Torrey, Henry Augustus, and Joiq-M 
E. Zanetti, fuioylacetic ester and tie 
furylpyrazolones, A., i, S92. 
Tortelli, Maximo, and E. Piazza, detec- 
tion and estimation of “saccharin 
in foods containing fats, starch, and 
proteins, A., ii, 908. 

To*chi, B . See Luigi Mascarel l. 
Totani, Ginzaburo, occurrence oJ choline 
in testicles of oxen, A., n, _ 
behaviour of phenylacetic acnl m tows', 
A., ii, 880. j .. j, 

Totani, Ginzaburo, and / in 

Hoshiai, methylpyridomuin pitra.e, 

behaviour of pyridine in the : organisms 
of goats and pigs, A., n, , 


Totani. 


W»AandAfK.t.«5 

the occurrence of arginnu 1 m tl.e ba 

testis, A., ii, 325- • .^j 

Tdth, Julius, thiocyanate, 
smoke, A., ii, 1^5. * 



INDEX OF AUTHORS. 


ii. 1253 


Tflth A 1 1 ius, cyanogen compounds in 
Tiiliiicco smoke, A., ii, 443. 


touplain, F. See Fr(d Bordas. 

Xoussaint, F See S. Guerry. 

Tower, Olin Freeman , precipitation of 
the iron group and the composition 
of certain ferric formates, A., ii, 900. 

Tract oniotowsky, P. See Leo Pissar- 
jewsky. . 

Traetta-Mosca, F., fermentation of 
tyrosine. A., ii, 531. 

Tr&'ube, Isirtor, connexion of surface- 
tension with the internal pressure 
and van der Wads’ constants a and 


b, A., ii, 20. 

the theory of cohesion pressure (surface 
pressure) and the processes of resorp- 
tion, especially in the alimentary 
tract, A., ii, 397. 
attraction pressure, A., ii, 590. 

Traube, Wilhelm , automation of 
aliphatic amino- and poly hydroxy- 
derivatives, A., i, 294. 

Traubenberg, Heinrich Rausch von, 
occurrence of curved spectral lines in 
the spark spectrum of bismuth, A., 


ii, 246. 

Trautmann, Woldemar , estimation of 
sulphur in metallic molybdenum 
and tungsten and their iron alloys, 
A., ii, 543. 

estimation of the amount of molyb- 
denum in calcium molybdate, A., 
ii, 1114. 

rautz, Max, temperature-coefficient of 
chemical reaction velocities. IV. The 
velocity isochore of gas reactions, ils 
connexion with that of the reactions 
of free atoms, with applications, A., 
ii, 24, 114, 1051. 

reboux, O., formation of staTch from 
sorbitol in Rosacece, A., ii, 61. 

rendelenburg, Paul, estimation of 
adrenaline in normal blood and after 


its injection by means of physiological 
methods, A., ii, 971. 
reves, {Sir) Frederick. See Augustus 
DCnirt Waller. 


rier, Georg, conversion of stacliydrine 
into the isomeric methyl hygrate, A., 


rier, Georg. See also Ernst Schulze, 
rillat, ,T. Auguste, causes favouring the 
formation of acetaldehyde in wine, 
A., ii, 232. 

disinfection by the incomplete com- 
bustion of straw, A., ii, 232. 
rillat, J. Auguste , and Benjamin 
Sauton, circumstances favouring the 
formation and destruction of acet- 
aldehyde in alcoholic media, A., ii, 
438. 


xcviii. ii* 


Trivelli, A. P. H., theory of the ripening 
process of the silver haloids, A., ii, 90. 
action of hydrogen peroxide on silver 
(sub-)broinides, A., ii, 502. 

Ostwalcl’s law of step-by-step trans- 
formation and the photochemical 
decomposition of silver halides, A., 
ii, 502. 

nature of Schauma substance B , A., 
ii, 611. 

Troger, [Karl] Julius [Ludwig], and II . 
Bremer, some condensation products 
from arylsulphonated ace tou it riles and 
aromatic aldehydes, A., i, 113. 

Troger, Julius, and E. Lux, mobility of the 
hydrogen atoms of the methylene group 
in compounds of the general formula; 
R-S0 2 Clio -ON , R. -.SO., ’OIL 'CO ‘N H.„ 
R'SOo-CH./CUKt, A.,"i, 161. 

Troger, Julius, and (). Muller, Angostura 
alkaloids, A., i, 414. 

Troger, Julius, and A. Wegterkamp, 
azoarylliydrazine-sulphonic acids, A., 

i, 207. 

Trowbridge, Perry F., the estimation of 
phosphorus in meat, A., ii, 546. 

Trowbridge, Perry F. See also (.!. K. 

Francis. 

Trucksass, If. See Carl Liebermann. 

Triimpler, A. See Julius von Braun. 

Truffaut, Georges. See Alexandre H4bert. 

Truffi, Marco, the action of mercury salts 
ou autolysis, A. , ii, 142. 

Trunkel, f/uns, simple method for the 
preparation of large quantities of 
ellagic acid, A., i, 389. 
the optical rotation of gelatin, A., i, 
648. 

gelatin and tannin, A., i, 704. 

Truskier, P. See Paul Pfeiffer. 

Tsakalotos, Demetrius E., do negative 
vapour-pressure curves of [binary] 
mixtures of liquids necessarily im- 
ply the existence of molecular 
compounds! A., ii, 266. 
mixed compounds of salts and anhydr- 
ides of fatty acids, A. , i, 457. 
vapour pressure curves, A., ii, 1036. 

Tsakalotos, Demetrius E., and Philippe 
Auguste Guye, application of thermal 
analysis to several binary organic 
systems, A., ii, 826. 

Tschermak, Gustav, vapour pressure and 
velocity of dehydration of powdered 
silicic acids, A., ii, 407. 

Tschermak, Gustav. See also Ernst 

Ludwig. 

Tscherniaehowski, E., duodenal diabetes, 
A., ii, 431. 

Tschernik, G. P., chemical investigation 
of a uranium mineral from Borneo, A., 

ii, 136. 


84 



ii. 1254 


INDEX OF AUTHORS. 


Tachirch, | Wilhelm Oswald] Alexander, 

and J. 0. Werdmiiller, Honduras 
balsam, A., i. 688. 

Cabureiba balsam, A., i, 689. 

Tschugaeff, Leo A., A 1:6 -dihydrophenol. 
[A a -cyclohexeuone], A., i, 245. 
derivatives of the dextro-antipode of 
natural /-menthol, A., i, 862. 

Tschugaeff, Leo A., and W. Fomin, 
derivatives of cholesterol. A., i, 479. 
cholesterol. II., A., i, 734. 

Tachugaeff, Leo A., and A. Gasteff, I 
cholesterol. I. The xanthogen reac- 
tion, A., j, .31. 

Tschugaeff, Leo A., and A. Ogorodnikoff, 
anomalous rotatory dispersion. II., 
A., ii, 812. 

Tschugaeff, Leo A., and W. Subbotin, iso- 
meric platinum compounds of organic 
sulphides, A., i, 854. 

Tsuchiya, urobilin excretion, A., ii, 
430. 

Tsukerman, T). See N. Tananaeff. 

Tucakovic, R See Jacques Poliak. 

Tucan, Fr ., analyses of minerals from 
Croatia, A., ii, 9C6. 
chalybite from Croatia, A., ii, 966. 

Tuck, William Bradshaw. See Edward 
Charles Cyril Baly. 

Tnckett, Ivor L. f tbe production of 
glycosuria in relation to tbe activity 
of the pancreas, A., ii, 981. 

Tiirk, R. 0. See Curl Dietrich 

Harries. 

Tunmann, 0., cause of the vanillin 
hydrochloric acid reaction for camphor, 
A., ii, 84. 

Turner, William Ernest Stephen, a study 
of the Landsberger-Sakurai boiling- 
point method of determining molecular 
weights, T., 1184; P.,134. 

Turner, William Emed Stephen, and 
Ernest Wyndham Merry, the mole- 
cular complexity, in the liquid state, 
of tervalent nitrogen comjKJunds, 
T., 2069 ; P., 220. 

the molecular complexity, in the liquid 
state, of amines, nitriles, and amides ; 
preliminary note, P., 128. 

Turner, William Ernest Stephen. See 
also Arulrnn Norman Meldrum. 

Torpaud, E. See Lion Grimbert 

Turrentine, J. W., hydrazine oxalates, 
A., i, 358. 

Tuteur, R, sodium chloride metabolism 
and sodium chloride action in healthy 
men, A., ii, 424. 

Tutin, Frank, the resolution of benzoyl- 
o seine, T., 1793 ; P., 215. 
the constitution of eriodictyol, of 
homoeriodictyol, and of hesperitin, 
T., 2054 j P., 222. 


Tutin, Frank, syntheses [ u 
phrine series. Part \\ 'fI? 
tion and properties of someth , 
2:6-snbstituted pyra^inea and 2^ 
conversion into ami Uo .W ' 
imino>di-ketones. T -w* ^ 
244. ■’ P-, 

ih irtn2? nrityof ^*, 

Tutin, ’ Frank, and Frdcrk m , Ur 
Caton, the sy n tl 10s i s of J d: "! 

m e thoxyphenyl3:4JHiroethoi«[;Vji 

ketone: a methyl derivati e 

- 

the absorption spectra of’*,...: , 

Tutin, Front, and 'lM ert 
Bmtlcy Clewer, the oonatitnents } 
Rurnix EcJclomams, T., ]. 

Tutin, Frank. See also Ghark. Wd, , 

Moore. 

Tntton, Alfred &lmn. Boimnl relatio,, 
of thallium to the alkali metals' , 
study of thallium zinc aulplmte »i 
selenate, A., ii, 127. 

Twiss, Douglas Frank, See fa,, 
Faraday Frankland, and Thm* 
Slater Price. 

Twort, John F., and Leonard Sr thV 
I Hill, compressed-air illness, I. Sob. 

1 bility of compressed air in water and 
oil, A., ii, 1079. 

Twort, John F. See zho Leonard Erdh-' 

Hill. 


Tydens, II. Sec Focke If. ran dr 

Laan. 

Tyrer, Dan, solubilities below and above 
the critical temperature, 1, 621 : 
P., 62. 

solubilities of organic substances in 
organic solvents : a contribution to 
the theory of solubility, T., 1778 : 
P„ 205. 

the volume of a solute in solution, 
T., 2620 ; P., 326. 

relations between the properties of 
liquids at the boiling point, A., ii, 
827. 


Ubbelohde, Leo, the need of a system*® 
study of optically active petroleum*! 
A., ii, 306. „ .... 

TJdby, Ola/. See Heinrich GoliacW 

Udranuky, Lasz/d von, the a-nap ^ * 
sulphuric reaction for dextrose. A., n. 

905. 

IJgglai, Beth a f. See Hans Euler, 



INDEX OF AUTHORS. 


ii. 1255 


Uhlenhuth, Rudolf, new reaction for 
copper, A., ii, 898. ■* 

Uklfelder, Emil. See Alfred Einhorn. 

Uhlig, 3. G the Elliott gas analysis 
apparatus, A., ii, 354. 
oil-gas analysis apparatus, A. , ii, 354. 

Uhlig, </•, prismatine ami kryptotilo 
from Waldheim, Saxony, A., ii, 
811. 

Uljanin, W. von, determination of the j 
optical constants of metals from : 
polarisation measurements, A., ii, [ 
812. 

Ullmann, Fritz, the anthraquinone series, : 
A., i, 270. 

[preparation of anthraquinoncacrid- 
ones], A., i, 696. 

Ullmann, Fritz, preparation of aryl- : 
sulphonaminoanthraquinones, A., i, j 
751. 


Urban, Josef. Sec also Karl Andrlfk. 
Vrbuch, Sttfm, new hytlrogen sulphide 
apparatus, A., ii, 949. 
u ry> Han s, the estimation of ferments in 
tlie lfeces, A., ii, 145. 

Usher, Francis Laimj , the influence of 
non-electrolytes on the solubility of 
carbon dioxide in water, T., 66. 
the influence of radium emanation on 
equilibrium in a gaseous system, 
T., 389; P., 20; T., 1193; P 

lOQ 11 , 


usuki, digestion ol iat in the stomach 
and small intestine, and the effect of 
lecithin on it, A., ii, 972. 

Uyeda, Kenjiro , the equilibrium of the 
reciprocal salt pairs: KCI + NaNO, 
.r'KN0 3 -I- NaCl, A., ii, 836. 


Ullmann, Fritz, and Enoin Cassirer, j 
acenaphthcne scries, A., i, 201. 

Ullmann, Fritz, and Christian Gross, i 
di ph enylene-sultam , A., i, 886. 

Ullmann, Fritz, and Robert Heisler, j 
preparation of azines from nitroso- ' 
js-naphthola and o-phenylenediamine, j 
A., i, 74. 

Ullmann, Fritz, and Carl Wagner, ■ 
[dichlorobenzoic acids and substances : 
derived therefrom], A., i, 254. 

Ullmann, G. See Karl Drucker. 

Ulpiani, Celsio, transformation of calcium ! 
cyanamide in soil. III., A., ii, 890. : 

Ultee, A. J ., action of hydrogen chloride j 
on acetone cyanohydrin, A., i, I 


V. 

Vacek, J. P. See Anion Skrabal. 
Vaillant, Pierre, laws of evaporation, A., 
ii, 186. 

a special case of evaporation, A., ii, 
390. * 

Valenta , Ed aard. See Josef Eder. 
Vallet, Gabriel , relation between penetra- 
tive and bactericidal power of ultra- 
violet light and the chemical constitu- 
tion of the media, A., ii, 332. 
Vandevelde, Albert Jacques Joseph, the 
invertase of malt extracts, A., i, 798. 
the sugar destructions in animal 1 


14. 

caffeine, A., i, 132. 

Underhill, Frank Pell. See Lafayette 
Benedict Mendel. 

Unkel, Walter. See Hans Meerwein. 
Unna, P. G., and L. Golodetz, the chol- 
esterol ester of the horny layer. A., 
ii, 630. 

Upson, Fred W. Sea Waldemar Koch. 
Urazoff, G. G ., magnesium aurides, A., 
ii, 43. 

Urazoff, G. G., and Rudolf Vogel, the 
equilibrium diagram of the gold- 
inagnesium alloys, A., ii, 872. 

Urbain, Georges , magneto - chemical 

analysis of rare earths, A., ii, 
505. 

phosphorescence, A., ii, 765. 
lutecium and neoytterbium or cassio- 
peium and aldebaranium, A., ii, 
957. 

Urbain, Georges, M. Blondel, and Obie- 
doff, extraction of germanium from 
blendes, A., ii, 717. 

Xrban, Josef, the estimation of invert 
sugar in sugar beets, A., ii, 357. 


organisms which are measurable by 
the polarimeter, A., ii, 141. 
do malt infusions contain antidiastaae ? 
A. , ii, 645. 

Vandevelde, Albert Jacques Joseph, and 
Edm. Poppe, the action of sodium 
fluoride on pepsin and trypsin, A. , i, 
795. 

Vanha, Johann J., the efficiency of 
calcium cyanamide, Chilisaltpetre, and 
ammonium sulphate, -A., ii, 538. 

Vanino. Ludwig , and L. Rosfller, forma- 
tion of colloidal gold solutions by the 
auto-oxidation ot aurous chloride, A,, 
ii, 620. 

Vanino, Lud,wig, and Emilio ZumhuBCh, 
Bolognian stones. 11., A., ii, 847. 

VanBtone, Ernest , the vapour pressures 
of two perfectly miscible solids and 
their solid solutions, T., 429 ; P., 47. 

Vasiliefif, Alexis M., cryohydrates of 
ammonium and potassium thio- 
cyanates, A., i, 465. 
application of the laws of eutectics to 
definite chemical compounds. A., ii, 
606. 



ii. 1256 


INDEX OF AUTHORS. 


Vasilis*, Alexis M . , hydrates of cadmium 
nitrate, A., ii, 1066. 
g ram ma salts. I. and Ih, A., w # > 107^. 
use of nitron in the analysis of nitrates, 

A., ii, 1100- , 

Vanhel, Wilhelm, primary ana secondary 
bromine numbers of oils, A., li, 
1122. f 
substitution of the iodine numbers ot 
fats by the bromine numbers, A., 

ii, 1122 - • • .a 

Vavon, Gustave, hydrogenation in the 
terpene series, A., i, 52. 
hydrogenation of turpentino oil, A., 

rotatory power of pinene hydrochloride, 
A.,i, 497. 

Vecehiotti, £. See Zmjr Maacarelli. 

Vegesack, A reed von. See Wilhelm 

Biltl. , , a 

Velay, Victor Herbert, physical and 
physiological properties of tetra- 
chloroethane and trichloroetliylene, 

toxic action of compounds on isolated 

muscleregardedasacheniicalcliange, 

Voley, Victor Herbert, and John Conn. U 
Cain, rate of evolution of gases from 
homogeneous liquids, A., ii, 25. 

Veley Victor Herbert , and Augustus 
Disiri Waller, action of cinchona 
alkaloids on muscle, A., ii, 55. 
comparative action of stovaine and 
cocaine as measured by their direct | 
effect on the contractility of isolated 
muscle, A., ii, 228. 
action of strychnine and hrncme m 
muscle, A,, ii, 331. 
rate of action of drugs (alcohol, chloro- 
form, quinine, aconitine) on muscle 
as a function of temperature, A., ii, 

331. -j i „ 

action of organic acids on muscle as a 
function of chemical change : action 
of nicotine and other pyridine bases 
on muscle, and on the antagonism 
of nicotine by curarine, A., li, 
524 . 

the comparative toxicity of theo- 
bromine and caffeine as measured by 
their direct effect upon the con- 
tractility of isolated muscle, A., n, 

Venulet, F., and Q. Dmitrowiky, the 

behaviour of the chroroaffine substance 
of the suprarenal body in hunger and 
under the influence of potassium 
iodide, A., ii, 1088. 

Yernadaky, Vladimir I., isomerism in 
the group of alumino- and fern- 
silicates, A., ii, 136. 


Vernadsky, Vladimir A, «listribuuui.rr 

chemical elements i u the Ml+ v. 
crust, A., ii, 1018. 
tribolumineacence, A.,ii, ioia 

Yernenil, Auguste, synthetical produr. 
tion of sapphires by fusion A ii 
212 . 


Vernon, Horace Middleton, the respira- 
tion of the tortoise heart in }el^ 
tion to functional activity A \\ 
524. 

union of certain poison? with cardiac 
muscle, A., ii, 1086. 

Vernon, R- H, estimation of sulphur 
trioteidft in fuming sulphuric acid A 
ii, 803. 5 ” 

Verwey, A art, estimation of potassium 
in potassium silicates, A., ii, 74. 
Vesterberg, Albert, titrimetric estima- 
tion of carbon dioxide, A., ii, $45. 
Vetter, F., deposition of calcium carbon- 
ate from solutions of calcium hydro'll 
carbonate, A., ii, 777. 

VezeB, Maurice , analysis of turpentine 
oil by miscibility curves, A., ii 
461. 

VezeB, Maurice, and Alexis Dnffonr, 
complex iridium derivatives ; iridio- 
dichlorodinitro-oxalatcs, A., i, 540. 
Victor off, C. See Filippo Bottazzi. 

■ Vieth, Gerhard , magnetic rotation of the 
plane of polarisation in crystalline 
! liquid substances, A,, ii, 672. 

: Vignon, L4o, fabrics and insoluble colour- 
I ing matters, A., ii, 272. 

diffusive power of certain artificial 
j colouring matters, A., ii, 273. 
transport phenomena in solutions of 
colouring matters, A., ii, 483. 

! adsorption of certain dyes, A., ii, 692. 

| influence of chemical affinity in certain 
adsorption phenomena, A. , ii, 1040. 
Vigouroux, alloys of nickel and 

copper, A., ii, 132. _ _ 

alloys of nickel and silver, A., 11, <16- 
Viguier, Paul, a-bTomw ro ton aldehyde, 

' A » h 461, ' , 

Vila, Antony. See Alemndrt Etard. 
Ville, Jules, and W. Meatreiat, hydro- 
lysis of cellulose with hydrofluoric 
acid, A., i, 301. . . 

VUstrup, Vilhelm, analysis of pyrites. 
A., ii, 458. 

Vinay, H. See Enos Ferrano, 

Vlnet E. See L. Moreau. 

Viom, Albert S., 

mature ripening by chemical 

chemical organisation of a typial W ' 

fiifnghnd staining tannin in F 1 * nt 
tissues, A., ii, 



INDEX OF AUTHORS. 


ii. 1257 


Viatilesco, /■, existence of glacosides in ! 
varying proportions in two species of 
yeronic&t A., ii, 339. 

Vintllesco, J- See also Emile Bour- 

qaelot. . . 

,i T( ,i,nw C., estimation of calleme in 

roasted coffee, A., ii, 1011. 

Viigili- See Fages Virgil i. 

Vi sco, Sabato, biology of enzymes. 
Action of heat on the lipases and 
amylases ^f pancreatic juice, A., i, 
603. 

Vitali, Dioscoride , behaviour of chlorates, 
perchlorates, iodates, aud bromates 
towards reducing agents, A., ii, 496. 

Vivencio del Rosario, Mariam, determi- 
nation of aldehydes in dist illed liquors, 
A., ii, 760. 

Viviani, E. See Nicola Parravano. 

Vogtlin, Carl, aud Walter Jones, adcnase 
and its relationship to the origin of 
hypoxanthine in the organism, A., ii, 
631. 

Voltz, Wilhelm, Rudolf Forster, and 
August Baudrexel, the value of beer- 
extract aud beer in the human and 
animal organism, A., ii, 975. 

Vogel, Gunther , thermodynamics of iso- 
pentane, A. , ii, 687. 

Vogel, Rudolf the ternary system irou- 
eopper-nickel, A., ii, 616. 

Vogel, Rudolf. See also G. G. Urazoff. 

Vogt, H. See Thomas Grigor Brodie. , 

Vogt, Xavier. See A’mrfnVAKehrmann. j 

Voigt, K., estimation of zinc and ana- j 
lysis of zinc ores, A., ii, 74. 

Voisenet, E., production of traces of j 
formaldehyde in the oxidation of ! 
ethyl alcohol by chemical, physical, j 
or biological methods, A., i, 91. 
detection of hexamethylenetetramine j 
in musts and wines, A., ii, 466. 
formation of acraldehyde in bitter ; 
wines, A., ii, 738. 

bitter wines and the acrylic fermenta- 
tion of glycerol, A., ii, 909. 

Voit, Erwin, and J. Zisterer, the defer- 
ence in nutritive value of proteins in j 
relation to their composition. II., A., j 
ii, 425. 

Volcy-Boucher, and J. Girard, detection < 
of resorcinol by means of the cyano- j 
cupric reaction, A., ii, 162. 

Voljansky, I. See Sebastian M. Tanatar. ' 

Volk, W. See Karl Fries. 

Vollrath, F . , a simple distillation appa- j 
ratus, A., ii, 930. 

Volmar, V., tria Iky lacetonaph themes 
and their decomposition by sodamide, 
A., i, 393. 

Volschin, V. A ., coagulation of colloids, j 
A., ii, 1048., 


Vongerichten, Eduard, and L. Krantf, 
quinoline-red, A., i, 201. 

Vorlander, Daniel, R. Wilke, and 
M. E. Huth, behaviour of salts of 
organic acids on melting, A., ii, 1046. 

Vorlander, Daniel. See also Max Kauff- 
mann. 

Yosmaer, A., the periodic system, A., 
ii, 600. 

Voss, Arthur, and Julius Gadamer, 
isomerism of the ammonium com- 
pounds derived, from tetrahydro- 
berberine, A., i, 415. 

Voss, II. See Karl Auwers. 

Voswinckel, Hugo, derivatives of cate- 
chol, A., i, 42. 

Voswinckel, Hugo, aud Fritz de Weerth, 
the naphthacene series. III., A., i, 49. 

Votocek, Emil, configuration of rhodeose, 
A., i, 223. 

glucosidic acids of convolvulin and the 
composition of crude isoihodaose, 
A., i, 274. 

Votocek, Emil, and H. Nemetiek, kinetic 
studies in the sugar series, A., i, 95. 

Votocek, Emil, and J. Nemefcek, bromine 
water as an agent for discriminating 
between aldoses and ketoses, A., ii, 
463. 

Vouk, Valentin , influence of aluminium 
salts on the colour of flowers, A. , ii, 62. 

Vournasos, Alexander C'h., behaviour of 
dry nascent hydrogen, A., ii, 286. 
reducing action of alkali formates on 
some inorganic substances, A., ii, 
549. 

direct synthesis of volatile hydrogen 
compounds, A., ii, 948. 
synthesis of hydrogen arsenide from 
its elements, A., ii, 951. 

VrevBky, M. S., the composition and 
vapour tension of solutions. III. The 
iiillueuee of temperature on the com- 
position of solutions, A., ii, 1038. 

Vries, Otto de, abnormal reduction of an 
aromatic nitro-conipound with tin and 
hydrochloric acid and an interesting 
case of dimorphism, A. , i, 29. 

Vuaflart, L., estimation of mineral con- 
stituents in vegetable substances, A., 
ii, 72. 


W 

Wacker, Leonhard , carbohydrate meta- 
bolism. I. A colorimetric method 
of estimating sugar, and its results, 
A., ii, 806. 

Waentig, Percy, condition of dissolved 
iodine, A., ii, 117. 

Waentig, Percy. See also Ernst Beck- 
mann. 



ii. 1258 


INDEX OF AUTHORS. 


Wa«er, B. \ the electrochemical prepara- 
tion of chloroform, A., 1 213. 

Wagganian, ft'- E. See fPillian i 0. 

Robinson. 

Wagner, Carl. Sec Frits Ullmann. 
Wagner, Carl L., rate of dissolution of 
salts, A., ii, 275. 

Wagner, Carl L., and Ernst Zerner, the 
binary eystem pyridine-potassium thio- 
cyanate, A., ii, 942. 

Wagner, E. See Karl Aminas Hof- 
mann. 

Wagner, Ham. See Julius Schmidt. 
Wagner, E. See Wolfyan f) Panli. 

Wahl, Amiri [.B.], and Anilri Meyer, 
action of magnesium cyclohexyl- 
bromide on tetraniethyldiaminobenzo- 
phenone, A., i, 134. 

Wahl, Andrl, and C. Silberzweig, 
methyl anisoylaeetates, A., i, 2ti3. 
Wahl, 1 Falter, cobalt-gold alloys, A., n, 
299. 

WakVman, Alfred /., estimation of 
“saccharin'' in urine and heces, A., 
ii, 1011. , „ 

Wakeman, Alfred J., anil Henry 

Drysdale Dakin, the decomposition ol 

acetoacetic acid by enzymes of the 
liver, II., A., ii, 977. . 

Walbaum, Heinrich, occurrence of amsyl 
alcohol and anisnldehyde in the fruit 
of Tahiti vanilla, A., ii, 235. 

Walbaum, Heinrich , and IV 1 1lium 
Httller, coriander oils, A., i, 184. 
Walden, Paul, dielectric constants of 
solvents, A., ii, 254. 
history of colloidal silicic acid, A., n, 
600. 

electrolytic conductivity of non- 
aqueous solutions at low tempera- 
tures, A., ii, 684. 

constitution of water : is water an 
electrolyte! A., ii, 841. 
some molecular weights in phosphoryl 
chloride as a cryoscopic solvent, A., 
ii, 1036. 

Waliaschko, Xxcolai A., absorption 
spectra and constitution of benzene 
derivatives. I., A., ii, 1015. 

Walker, H. B. See Leonard Erskine 

Wallace, Robert C., dimorphism ot 
ammonium haloids, A., ii, 208. 
Wallach, Otto, terpenes and ethereal 
oils, CII, A., i, 689. 

Wallaeh, Otto. See also William Henry 
Perkin, jun. 

Waller, Augustus Disiri, anesthetics 
and laurel leaves, A., ii, 741. 
estimation of hydrocyanic acid in the 
lalood and tissues after death, A., ii, 
759. 


Waller, Augustus Desire, F, Jpw ^ 
and {Sir) Frederick Trevea, 


tics, A., ii, 785. 

Waller, Augustus Dtsirt, and ir u 
Byrnes, comparative phya^S 
powder of chLorolorm, aU-ohol \ a 
ether, measured by their effects M 
arterial blood-pressure, A., ii 40 ^ ° n 
Waller, Augustus IMsirt. £*'3 
Hubert William BywaterB 
Victor Herbert Yeley. « 

Wallis, E L. Mackenzie, and Edwin 
Goodall, effect of electric hath treat- 
ment of the insane on the urhiarv 
creatinine, A., ii, 636. J 

Wallis, R L. Mackenzie, and II j 
Scholberg, chylous aud pseudoelivlons 
ascites, A., ii, 635. 

Walpole, George Manley, syntheses of 

^-hydroxy phenylethylalkylaininos 

T., 941 ; P., 87. 

a method of titrating physiological 
fluids, A., ii, 641. 
extraction apparatus, A., ii, 907. 
chart presentation of recent work on 
indicators, A. , ii, 995. 

Walsh, {Miss) Gertrude Maud, anil 
Charles Weizmann, 1 :4-dichloro- 
anthraquinone and its derivatives, T, 
685; P., 61. 

Walter, Ernst, use of benzidine for the 
detection of blood and its application 
in medico-legal practice, A., ii, 665. 
Walter, Otto. See Fritz Fichter. 
Walther, Adolf R. See Emil Abder- 
halden. 

Wanscheidt, Alexis. See Johmm 

Thiele. 

Warburg, Emil [Gabriel], photochemi- 
cal action. II., A., ii, 6 . 

Warburg, Otto , oxidations in living cells 
(sea urchin). A., ii, 628. 
Warcollier, G. See Charles Maurain. 
Ware, F. C. See Roemcr Rex Benshaw. 
Warren, William If., apparatus for 
absolute alcohol. A., i, 350. 
Warren, William H. See also .1. 

Ravold. 

Wartenberg, H. von, thorium, A., 11 , 
184. . , f 

optical constants of certain elements, 
A., ii, 246. . 

optical temperature measurement 111 
the case of polished substances, A., 

Waruni*, Theodor St., and P. Wm. 
condensation of omrnnsldehyde 
methyl propyl ketone, A., 1 , 

Wmcbetko, NibJai. excretion of aodim 

ferrocyanide by the kidney t» doff. 
W A J!A See TiicAfltdWillitattff. 



INDEX OF AUTHOllS. 


ii. 1259 


Washburn, Edward W., influence of 

salts on the optical rotatory power 
of sucrose and raffinose, A., i, 300. 
simple system of thermodynamic 
chemistry, based on a modification 
of the method of Carnot, A., ii, 391. 
fundamental law for a general theory 
of solutions, A., ii, 1044. 

Wasteneys, Hardolph. See Jacques 
Loeb. 

Waterman, AT. rf-suprarcmuc (d-adreu- 
aline), A., ii, 59. 

Waters, John William, rate of decay of 
tlie radioactivity of polonium, A. f 
ii, 569. 

radioactive minerals in common rocks, 
A., ii, 569. 

Watson, Herbert Edvmton, the densities 
and molecular weights of neon and 
helium, T., 810; P., 70. 
the molecular weights of krypton and 
xenon, T., 833 ; P., 70. 

Watson, Hubert. See Henry Dent 
Gardner. 

Watson, Walter Henry. See William 

; Hobson Mills. 

IWatteville, Charles de. See Gustave 

' Adolphe Hemsalech. 
fatts, (Hiss) Constance Hamilton. See 
Clarence Smith. 

fdowiBzewski, Ihnryk , estimation of 
"carborundum ” in fragments of coke 
crucibles, A., ii, 1113. 
feber, Franz von. See Augustin 

Bistrzycki. 

feber, Lothar E. See Emil Abder- 
halden. 

Abater, T. Arthur. See Benjamin 
Moore, and Maximilian Nierenstein. 
r echsler, Ethan, a protein substance in 
the pancreatic juice, A., i, 527. 
Iiemielastin, A., i, 703. 
r echaler, Elkan. See also Arthur 
Lapworth. 

r ecker, Ernst. See Heinrich Wieland. 
r edekind, Edgar [ Leon Waldcmar 
Olto\ , natural zirconium earths, A., 
it, 218. 

colloidal zirconium silioide, A., ii, 
1074. I 

fedekind, Edgar , and Samuel Judd 
Lewis, zirconium, A., ii, 302. 
redekind, Edgar , and M. Miller, action 
of ammonia on tetramethylcyclo- 
butandione, A., i. 324. 
redekind, Edgar , and F. Paschke, 
influence of constitution on the 
velocity of decomposition of quater- 
nary ammonium salts. A., i, 372. 
kinetics of the decomposition of 
quaternary ammonium salts in 
chloroform solutions, A., ii, 597. 


Wedekind, Edgar , and Otto Wedekind, 
isomerism in compounds with two 
similar asymmetric nitrogen atoms 
A., i, 834. 

Wedekind, Otto. See Edgar Wede- 

■ kind. 

Weertb, Fritz de. See Hugo Yos- 

winckel, 

Wegscheider, Rudolf [Franz Johann ], 
hydrolysis of fats and oils, A., i, 6. 
Wegscheider, Rudolf, and Alfous 
Klemenc, nitration of liemipinic acid 
and its esters, A., i, 670. 

Wegscheider, Rudolf, ami Ernst Spath, 
addition of acid anhydrides to alde- 
hydes and ketones, A., i, 155. 
Wehmer, Carl, fungi which produce 
citric acid, A., ii, 61. 

Weickel, Tobias. See (Vilhelm Schlenk. 
Weidner, Edmund. See Gustav Heller. 
Weigert, Fritz, chemical action of light. 
V. and VI. Photochemical pheno- 
mena in dye solutions, A., ii, 174. 
373. 

Weil, Hugo, use of lead peroxide in 
organic combustions, A., ii, 242. 
Weil, Hmo, and Karl Weisse, piepara- 
| tion of acylaminopheuylsulphoniiniic 
acids, A., i, 469. 

Weil, Hugo. See also Paul Landauer. 
Weimarn, P. P. von, proof of the 
crystalline nature of “ amorphous ” 
precipitates and condensation 
l methods for the preparation of 
| disperse systems, A., ii, 399. 

colloidal icc, A., ii, 404. 

I phenomena observed on mixing liquid 
, air with water, A., ii, 404. 
i elastic sulphur resembling caoutchouc, 

| A., ii, 496, 603. 

crystalline solid solutions as disperse 
systems of different degrees of 
dispersity, A., ii, 69C. 
examples of compound disperse 
systems, A., ii, 834. 
classification of disperse systems, A., 
ii, 834. 

theory of the production and the 
stability of colloidal solutions. I., 
A., ii, 835. 

iufluence of the degree of dispersion 
on the stability of chemical com- 
I pounds and the decomposition of 

the elements, A., ii, 835. 
influence of the degree of dispersity of 
a solid crystal on its melting point, 
A., ii, 939, 1033. 

colloidal chemistry : a general intro- 
■ duction, A., ii, 940. 
a general theory for obtaining disperse 
systems for the dispersion method, 

| A., ii, 940. 



ii. 1260 


INDEX OF AUTHORS. 


Weimarn, P. P- von, a simple method of 
measuring the affinity between the 
solvent and the dissolved substance, 

A., ii, 1045. 

crystallisation of agar-agar and gelatin 
in connexion with the mechanism 
of gelatinisation, A., ii, 1046. 

[history of the orientation theory of 
matter], A., ii, 1048. 

Weimarn, P. P . von, and J. B. Xagan, 

& simple general method for obtaining 
solid colloidal solutions of any degree 
of dispersion, A., ii, 940. 

Weimarn, P. P. von, and B. V. 
Maljisheff, a simple method of 
obtaining sulphur, selenium, tellurium, 
and phosphorus in a colloidal state, 

A., ii, 941. 

Weimarn, P. /’• von, and Wolfgang 
Ostwald, colloidal ice, A., ii, 400. 
Weinberg, S. See Fritz Ephraim. j 

Weinland, Ernst , A. Grohmann, and j 
Th. Steffen, the hydrochloric acid | 
of the gastric juice of the Selachian | 
fishes, A., ii, 108*2. j 

Weinland, Rudolf Fried rirh, basic ferric : 
acetate contained in the former official I 
solution of ferric acetate, A., i, 537. | 

Weinland, Rudolf Friedrich, and Ernst j 
Guasmann, ferriaeetatess, the acetic 
acid reaction with ferric chloride, 
and the basic precipitation of iron, 
A., i, 296. 

simple preparation of a crystalline 
ferric acetate, A., i, 457. 
au acetato-pyridine-iron base and a 
very basic pyridine-containing ferric 
acetate, A., i, 635. 

Weinland, Rudolf Fried rick, Ernst 

Guasmann, and E. Biittner, salts 

of a bexa-acetatotripyridineLrichromi- 

base, A., i, 503. 

Weir, John. Sec Hermann Pauly. 
Weispfenning, O. See TheAor Zincke. 
WeiBB, Fr. See Albrecht Kosael. 

Weiss, J., and Johann Georg Koenigs- 
berger, thermo-electric forces of certain 
metallic oxides and sulphides, A., H, 

i5. w i , 

Weias, Ludwig, and Theodor Emel 
haxdt, nitrogen compounds of siliAn, 
A., ii, 122. I 

Weias, Ludwig, and /fans Xai*r, 
metallic titanium. A., ii, 302. I 
Weiis, Ludwig, and Richard Lehman*, 
natural zirconium dioxide, A., ii^ 
133. 

Weiss, Ludwig, A. Martin, and A. 
Stimmelmayr, metallic tungsten^ A.," 
ii, 216. 

Weiis, Ludwig , and Ewjen Faumann 
metallic zirconium, A., ii, 2i7- 


Weill, Moriz, the neutral S n| ri!l , 

urine and its relationship to t v " f 


urine ana us relations)^.,.. t » J T ' 
reaction and the elimination u’ 1 * 
acids, A., ii, 879. 

Weiss, Pierre, and Heifo , 
Onnes, magnetic property ? 


ganese, vanadium, and 
ii, 388. 


chiotuiu ITli i 


Weisse, Karl, action 0 f . 1 . 1 .^ 
sulphur and of sulphury! chloride n! 
piperoiul, A., 1 , 853 . r 
Wei««e, Karl. See also w .. 
Weisweiller, Gustave. Jr. . 

Bertrand. Galnel 

Weitz, Ernst. See Johanna rhiele 
Weitz, R., use of various zinc salt, ; 

the detection of urobilin, A. ii rJ" 
Weitzenbock, Richard . See pJ ' , 
Scholl, and Chr. Seer. u ‘ 

Weizmann, Charles. See Roman Ahem 
hclor John Harding, Arthur Hob 
wood, and {Miss) Gertrude V.L 
Walah. 

Welde, Ernst, new method for estiniatir 2 
volatile fatty acids, A., ii, mg ' k 
Welde, Ernst. See also Eml Abder 
halden, and Theodor Curtiui. 
Welli, Edward E. See Ell mod B. Bp Mt , 
Wells, Harry G id run, the purine mete, 
holism of the monkey, A., ii, 322. 
the presence of iodine in the human 
pituitary, A., ii, 427. 

Wells, Harry Gideon, See also Mn 
L. Benson. 

Wells, Roger C., new occurrence of 
hydrogiohertitc, A., ii, 965. 
Weisbach, Carl Auer von, resolution of 
ytterbium, A., ii, 128. 

Welsh, I). A., and Jf. G. Chapman, 
differentiation of proteins of closely 
related species by the precipitin 
reaction, A., ii, 975. 

Welti, E. See Alfred Werner. 
Wender, Ken maun, estimation of sugar 
by reduction of colouring matters, A., 
ii' 1116. 

Wenk, IValther, influence of substances 
in solution on the velocity of crystalli- 
sation and the crystal-habit of potass- 
ium sulphate, A., ii, 23. 
Wentworth, A. H. See CM Folim 
Wenz, Wilhehn, determination of lb 
velocity of sound in potassium vapour 
and the monatomieity of its molecules, 
A., ii, 1061, 

Wenzel, Franz. See Fran: Hauer. 
Wenzell, William T., ergoxanthem, A., 

wirdlttlLr, J. O. S«- JKmb 

Weruer^Vr-rf, cnlunr »nd 

A., i, 20. 



INDEX OF AUTHORS. 


ii. 1261 


Werner, Alfred, compounds of chromium. 
VIII. Tnamminecbromium salts, A., 
ii, 960. 

Werner, Alfred , Emil Bindeched- 
ler, /. Ftirstenberg, (Frl.) Mam 
ffrigorieff, Adolf Griin, E. Kindscher, 
(Frl.) Sign e Malmgren. Jos. Rapiport, 
Franz Salzer, M. Pieper, and E. 
Welti, complex metal ammonias. X., 
A., ii, 857. 

Werner, Franz Felix, analysis of cobalt 
and nickel, A., ii, 352. 

Werner and Fraatz, sainsonite, a man- 
ganiferous silver mineral from the 
Harz, A., ii, 620. 

Werschinin, N., the systolic and diastolic 
heart-action of strophanthin, A., ii, 
1094. 

Wertenatein, Louis, the range of radio- 
active recoil -prod nets (projections), 
A., ii, 476. 

radioactive recoil products (projec- 
tions), A. , ii, 816. 

Westerkamp, A. See Julius Tr ti- 
ger. 

Wetter, Alexander. Sec Hans Eupe. 

Weyl, Theodor , the proteins. I. be- 
haviour of protein solutions with 
acetone, A., i, 287. 

the behaviour of commercial egg- 
albumin to hydriodie acid, A., i, 
792. 

the behaviour of proteins to acetone, 
A., ii, 468. 

simple apparatus for determining melt- 
ing-points, A., ii, 483. 

Vheatley, Robert. Sec Harry Med forth 

Dawion. 

Vheeler, Alvin Sawyer, instability of 
alloxan, A., i, 466. 

Vheeler, Alvin Saioyer, and IV. M. 
OateB, brominafcion of antliranilicacid, 
A., i, 481. 

Vheeler, Edward.. See Henry Edward 

Armstrong. 

Vheeler, Henry Lord , Charles A. 
Brautlecht, Charles Hoffman, and 
Samuel R. Scholes, action of iodine 
on w-toluidine, A., i, 662. 

Vheeler, Henry Lord , and Charles Hoff 
man, alkylation of aromatic amino- 
aciils. III. Aminomethylbeuzoic 
acids, A., i, 666. 

Vheeler, Henry Lord, and Carl Oscar 
Johns, halogen-amino-acids. VIII. 
Position of the iodine atoms in di- 
iodotyroaine (iodogorgonic acid), 
A., i, 114. 

alkylation of aromatic amino-acids. 
II. 5-iodo-2-amioobcnzoic acid and 
3:5-di-iodo-2-ammobenzoic acid, A., 
i> 381. 


Wheeler, Henry Lord, and Carl Oscar 
Johns, alkylation of aromatic amino- 
acids. IV. Nitroamino- and iodo- 
amiuo-acids, A., i, 842. 

Wheeler, Henry Lord , and Leonard M. 
Liddle, halogen -amino-acids. VI. 
lodo-derivatives of p-toluidine. 3:5- 
di-iodo-4-aminobenzoic acid. A., i, 
17. 

halogen-ammo-acids. VII. Iodine 
derivatives of o-toluidine. 3-iodo- 
amiuobenzoic adds, A., i, 19. 

Wheeler, Henry Lord, David F. McFar- 
land, and IV n Iter F. Storey, pyrimidines. 
XLIX. Thio-derivatives of thymine 
and the pieparatiou of thymine, A., i, 
138. 

Wheeler, Henry Lord, and Lafayette 
Benedict Mendel, the iodine complex 
in sponges, A., ii, 143. 

Wheeler, Richard Vernon. See Maurice 
John Burgess, and Thomas Fred Eric 
Rhead. 

Wheeler, IV. F. See Samuel W. Parr. 

Wheelock, Frank E., nature of the ion- 
isation produced by ct-rays, A., ii, 
1021 . 

Wherry, Edgar T. Sec Curl Boyer. 

Whiddington, R., electrical behaviour 
of Huoresdng iodine vapour, A., ii, 6. 

Whitby, George Stafford, pilolite from 
China, A., ii, 313. 

the solubility of sparingly soluble 
silver salts, A., ii, 612. 
the detection and estimation of very 
small quantities of silver, A., ii, 
654. 

Whitby, George Stafford. See also Gilbert 
Thomas Morgan. 

White, Charles Rowell, cell- proliferate on, 
A., ii, 734. 

White, Edward. John. See Humphrey 
Otcm Jones. 

White, George F., and Harry Clary 
Jones, effect of temperature and 
dilution on the conductivity of 
organic acids in aqueous solution, 
A., ii, 13. 

conductivity and dissociation of 
organic adds in aqueous solution 
at different temperatures, A., ii, 821. 

Whittelaey, Theodor, new occurrence of 
^-camphor, A., i, 184. 

WichelhauB, Hermann, sulphur dyes. 
II., A., i, 868. 

Wichers, J. Louis , and Bernhard 
Tolleni, constituents of asparagus, 
A., ii, 885. 

carbohydrates of asparagus, A., ii, 886. 

Widman, Rognar, the ammonia com- 
pounds of mercuric bromide, A., ii, 
852. 



ii. 1262 


INDEX OF AUTHORS. 


Widmann, Oskar, a-acylated phenylhydr- 
azinea, A., i, 777. 

Wiechowski, Wilhelm,, the fate of the 
intermediate uric acid in human meta- 
bolism, and the allantoin content of 
human urine ; the recognition and the 
stability of allantoin, A., ii, 634. 
Wiegner, Georg. See Wilhelm- Pleisch- 
m&nn, and Wolfgang Heubner. 

Wieland, Heinrich, Erwin Gmelin, and 
Alex. Roseau, furoxans. IV. Action 
of amines on dibeuzoylfuroxan, A., i, 
784. 

Wieland, Heinrich , and Ernst Wecker, 
coloured additive products of arom- 
atic amines : the question of the 
mechanism of substitution in the 
benzene nucleus. VII., A., l, 
242. ... . , .. 

oxidation of jj-anisidine and ot di- 
me thy l-j;-auisidine, A., i, 243. 

Wielen, P. van der, estimation of 
morphine, narcotine, and codeine in 
opium and its galenical preparations, 
A., ii, 558. , rl 

Wien, Max , influence of the metal of the 
spark gap on the frequency of electri- 
cal vibrations, A., ii, 381. 

Wien, Wilhelm, positive and negative 
ions in canal-rays of hydrogen, oxygen, 
and nitrogen, A., ii, 475. 

Wiener, Karl. See Alfred Bchitten- 
helm. , 

Wigand, Albert , solidification of fused 
sulphur, A., ii, 602. 
solubility of “ insoluble ” sulphur (8/0, 
A., ii, 1055. 

Wilcke, Karl. See Conrad Willgerodt. 
Wilcox, Caroline, fruit of Hid aides 
mucronata. A., ii, 441. 

Wilcox, Wendell (?., osmotic pheno- 
mena, A., ii, 693. 

Wilke, R. See Daniel Vorlander. 
Wilke-Dorfurt, Ernst, so-called amor- 
phous silicon, A., ii, 204. 

Wilkoning, L. See Hermann Oat. 
Wilkie, John M., [modification of] 
Ronohese’s method of estimating 
aramoDia, A., ii. 240. 
estimation of phosphoric acid by 
means of standard silver nitrate. A., 
ii, 752. 

analysis of commercial phosphates, A., 
ii, 753. . . 

Wilkinaon, John Anderson, phosphor- 
escence of some inorganic salts, A., 
ii, 5. , 

Wilks, William Arthur Reginald, the 
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A. 

Abietic acid, ^efrahydroxy-, and its 
silver and barium salts (Levy), A.,i,ll. 

Absorption and digestion (London ; 
London and Rabinowitsoh ; Lon- 
don and Dobrowolskaja ; Lon- 
don and Sagelmann ; London and 
Kivosch-Sandberg ; London and 
Dmitriew), A. , ii, 422 ; (London 
and Schwarz ; London and Golm- 
berg ; London and Kokchow), A., 
ii, 972. 

apparatus' ( B e rl), A., ii, 538. 

Absorption spectra. See under Photo- 
chemistry. 

Acapnia and shock (Henderson), A., ii, 
137, 227, 1093; (Henderson and 
McRae), A., ii, 622. 

a- and 0-Accracopalenic acids (Kahan), 
A., i, 690. 

Accracopalic acid (Kahan), A., i, 690. 

Accracopalinic acid (Kauan), A., i, 690. 

1 £-Accracopalolic acids (Kahan), 
A., i, 690. 

»•, 6-, and y-Accracopaloresins (Kahan), 
A., i, 690. 

Accumulator. See under Electro- 

chemistry. 

Acenaphthaphenaz ineazine ( U llman n 
and Cassirer), a., i, 202. 

Acenaphthene, 4-iodo- (Sachs and 
Mosebach), A., i, 726. 
and its picrate (Crompton and 
Harrison), P., 226. 

Ac en aph the n e quinone , derivatives of 

r (Ka£le & Co.), A., i, 751 ; (Zsuffa), 

[ A., i, 861. 

kcetal, ehloroacetylaniino- and glycyl- 

| amino- (Harries and Petersen), A., 


Acetaldehyde, formation of, in wine 
(Triuat), A., ii, 232; (Trillat 
and Sadton), A., ii, 438. 
action of the electric discharge on, in 
the presence of hydrogen (Besson 
and Fournier), A., i, 461. 
and ethyl alcohol, the system (Smits 
and de Leeuw), A., i, 816. 
paracetaldchyde and metacetaldchyde, 
the system (Smits and de Leeuw). 
A., i, 815. 

oxidation of, by lower vegetation 
(Perrier), A., ii, 799. 
detection of formaldehyde in the 
presence of (Df.n inks), A., ii, 357. 

Acetaldehyde, glycylamino-, synthesis 
of (Harries and Petersen), A.,i, 
228. 

fn-chloro-, See Chloral. 

Acetamide, derivatives of, influence of 
negative atoms and groups in (Stbin- 
KOPF, Boil ltMANN, GruNIM'F, KlRCH- 
hoff, Jurgens, and Benedek), A., i, 
305. 

Acetamidophoiphoric acid, chlorohromo-, 
diethyl ester (Stein kopf, Bohrmann, 
Grunupp, Kirchhofk, Jurgens, and 
Benedek), A., i, 308. 

Acetamido-phosphoryl, bibromonitro-, 
and fn'bromo-, tf cchloridea, di- ami 
frfchloro*, bichlorides, dianilides, 
esters and bisphenylhydrazides, di- 
chlorobromo-, and bichloronitro-, 
bichlorides and esters (Steinkopf, 
Bohhmann, Grunupp, KiRcnnoFF, 
Jurgens, and Benedek), A,, i, 308. 

Acetato-pyridine-iron base, salts of 
(Weinland and Gussmann), A., i, 
635. 

Acetenylpiperidyloxime (Russell), T., 
955. 
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■ a formation of, by hydrolysis j Acetoacetic acid, decomposition ,,f. i, v 

Acetic acid, tormamou y j , enzymes of the liver (WvKnnv 

Of lignin A .. u . , Dakin), A., ii, 977. 

semicarbazone-seraicarb azide of iCHrn.' 
and Wilsmoke), T 1991 . p 
217. “ ’ ’ 

ethyl ester, equilibrium isomerism of 
and the isorropesis of its salv 
(Hantzsch), A., i, 811. ' 

condensation of a- and j3.naphtho!>. 

with (Bacovescu), A., i, 405. 15 

action of sodium rlkyloxides 011 
(Komnknos), A., i, J08. 
o-carboxyphenylhydrazonc 0} - 
(Mtchaelik, Krug, | jEiIi ^ 
Ziesel), A., i, 513. 
4-carboxypheiiylhydrazone <,f 
(Michaeus and HorxI A i 
517. _ 

Acetoacetic acid, chlorocyano-, etliyl 
ester, sulphur derivatives (Bexakv , 
A.,i, 579. 

d-cyano- 7 -thioeyano-, ethyl ester 
(Ben ary), A., i, 581. 
Acetoacetin, aMmbloro- (Alpeux and 
Weizmann), P., 345. 

Aceto - p - aminophenylethyl amide (Jot! x- 
son and Guest), A., i, 310. 


of Ligmn tuitoss/, a., 1 . • 

heat of liquefaction of (Meyer), A., u, 
182 

ammonium salt, hydrolysis of (Noves, 
Kato, and Sosman), A., 11 , 25 1 - 
cadmium salt, ionisation in aqueous 
solutions of (Jaques), A., 11 , 387- 
ethyl ester, preparation of (Bogo- 
JAWLENSKI and NaRRUTT), A., 1 , 
355. 

reactions of salts in (Naumasn, 
Hamers, and Henningek), A., 

m-’ and p-chlorophcnyl and o-, •>»-. 
and ^-bromopbenyl .and 
phenyl esters of (Wohi.i.eben), A., 

Acetic "acid, bromo., interaction of, and 
its sodium salt with silver salts 
in aqueous solution (Senter), 1., 
346; P.,23. 

allyl, benzyl, n- butyl, and tert- 
butyl eaters of (Clarke), T. , 428. 
-hloro-, ns a cryoscopic solvent 
(Mameii), A., ii, 182. 
dichloro-, formation of, from triohloro- 
acetaldeliyde (Koiz), A., i, 151. 
action of, on aniline ami it” 


Acetocatechol, amino-, and its hydro- 
- Tii-, , VR Riu i i chloride (Farbenfabrikes vobm. F. 
homologues .(Heller = nivrpJ : n ^ A ; ais 


nomoioguua ■ 

ASCHKENASI), A., 1, iOS. 
frtchloro-, reactions of (Stollr), A., 
ii. 1119. 

nitro-, dipotassium salt of (S i kinkom , 
Bohrmans, Ghunuit, hiRCHHOEr, 
Jurgens, and Bf.nehek), A., i, 30/. 
thiocyano-, and its ethyl ester actum 
of hydrazines on (Freriohs and 

Forster), A., i, 190. 

A’thio-, methyl cater (Hoi ben and j 
ScHUETZE), A., 1, <11. , 

Actio anhydride, rate of hydration of ; 
(Riyett and SIDGUICK), r., <•- j J 
P.,66. . 

and its homolognea, action of, on 
magnesium organic compounds 1 

(Fournier), A., i, 652. 

compounds of, with sodium salts of 

the fatty acids (Isakalotc*), A-, i, 

Acetiminomethyl ether (Matsi i), A., i, 

(richloro- (Steinkopf, 

GKi-NUPP, KlRFHHOFF, Jl-KOENS, 
and BESEDEK), A., l, 306- 
Aeetin, a-brorao. (Alpern and Weiz- 

Am» NN See ’also Acetyl, and under the 

Acetoacetic Mhh'formation in the liver 

(Embden and Wirth ; Gbibbach), 
A., ii, 789. 


Bayer A Co.), A., .... 

Acetocellobiose, bromo-, and iodo- 
(Fisuhf.r and Zkmpi.Es), A., i, 718. 

Acetodextrose, /3-iodo- (Fischer and 
Fischer), A., i, 717. 

Acetoheptadecylanilide (Le Sueur), T., 
2437. 

Acetone, action of sunlight on (Batik , 
A., i, 543. 

action of, on sodium phenyl carbonate 
(Franchimont), A., i, 1; (^ ou 
van Char ante and Moxtagxe', 
A., i, 311. v 

beuzovlamiuo- (Gabriel), A., i, 4ol. 
detection of (Fritsch), A., u, 165; 

(Rosfntiialek), A., ii, 485. 
in urine, test for (Bardagji), A., n, 
358. ... cU 

iodometric estimation of V KR.U sS„ ^ 

Acetone substances, influence of the !*■ 
of the food and of muscular wU 
the excretion of (Forssxeb), 

Acemeayanohydriu action °H,y^ 

chloride on (Ult*e), A., , «. 

Acetoneduplo-e. zylenemercaptal . 

(ACTENKIETH and Bei-iteij, 


&d4 


Kessler), A., i, 9S - 
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i ce tone-“07 tricarboxylic acid, methyl 
fster and phenyihydramne (Komne 
vos), A., i, 541- , „ 

Acetone ^tolylmercaptal (Fromm and 
raihss), A., i, 555, 

Acetonitrile, derivatives of, influence of 
negative atoms and groups in 
f^TEINKOPF, BOHRMAXN, GKUNUPP, 

; Kirch HOFF, JOrbbss, and Bf.sr- 
dek), A., i, 305. 

jiitro-, ammonium salt, dfbromo- : 
nitro*, anu rftchloronitro- (Stkin- 
K0pf, Bohrmann, Gkunupp, i 
Kirciihoff, Jurgens, and Benk- ! 
pee), A., i, 307. 

Acetonitriles, arylsulphonatcd, con- , 
densation of aromatic aldehydes with j 
(Tkoger and Bremer), A., i, 113. 
o- and ^-Acetonitrophenylethylamide 
and hydrochloride of the latter (John- i 
m)N and Guest), A., i, 310. 

Aceto-2:4 -cftnitrophenylethylamide 
Johnson and Guest), A., i, 310. 
Acetopentadecylanilide (Le Sueur), T., 1 
2439. 

Acetophenone, aetion of carbon di- 
sulphide and potassium hydroxide 
on (Kelbkr), A., i, 390. 
electrolytic reduction of (Muller and 
Koppe), A., ii, 387. 

Acetophenone, w-acetylamino-, and its 
derivatives (Gabriel), A., i, 431. 
p-annno-, semicarbazone, phenyl- 
liydrazone aud hydrochloride, 
«-bromo-, and w-chloro-, serni- 
carbazones (KnOpfer), A., i, 433. 
»-a.mino-o-hydroxy-, hydriodide 
(Tutin), T., 2518 ; P., 245. 
tu-aniino-^- hydroxy-, hydriodide 
(Tutin), T., 2520. 

a amino-op-rfihydroxy-, and its hydr- 
iodide, and other salts (Tiitin), T., 
2513; P., 245. 

w-amino-mp-c^ihydroxy-, hydriodide : 

(Tutin), T., 2520 ; P., 244. 
w-benzoylanrino-o/j-dihydroxy- 
(Tutin), T., 2516. 

u> -chloro-o-hvilroxy- (Tutin), T., 2504. 1 
(o-fonnylamino- (Pictet and Gams), : 
A., i, 774. 

3;4-a-<nliydroxy- (Voswinckel), A., ! 
i, 43. 

cetophenylamidine, tfrichloro-, and its 
hydrochloride (Steinkopf, Bohr- 
mann, Gkunupp, Ktrchhoff, Jur- 
gens, and Benbdek), A., i, 306. 
Betophenylhydrazidine hydrochloride 
(Dim Roth and Merzbacher), A., i, 
897. 

leto-o toluidide, 5:6 rfi’chloro-, and 
6-chloro-5-bromo- (Badische Anilin- 
A Soda-Fabrik), A., i, 271. 
xcvm. ii. 


Aceto-ni-toluidide, 2:6-<7t-iodo- 

( Wheeler and Buauti.echt), A. i 
663. 

Aceto /(-toluidide, 3-iodo-5(?)-nitro- 
(Whf.eler and Liddle), A., i, 
18. 

Acetotridecylanilide (Le Sueur), T., 
2440. 

Acetoveratrone, oxime, semicarbazone 
and pinacone of (Mannich and Neu- 
mann), A., i, 412. 

a- Acetoxy acrylonitrile (Deakin and 
WlLSMORE), T., 1969; P., 216. 

o-, m-, and />-Acetoxy-iJ/-aUyltoluene 
(Guillaumix), A., i, 477. 

o-Acetoxybenzoio acid, w-in'chloro-, 
preparation of (Ciiemusche Fabrik 
von Hisydbn), A., i, 37. 

«-io<lo- (Chf.misch e Fabrik von 
Hf.vden), A., i, 485. 

5-iodo- (Haase), A., i, 710, 

j>-Acetoxybenzoic acid (Riki)kl}, A., i, 
765. 

o-Acetoxybenzoic anhydride (Kinhorn), 
A., i, 741. 

y>-Acetoxybenzoyl chloride (Riedel), A., 
i, 765. 

0- Acetoxybenzoylcarbonic acid, ethyl 
ester (Kinhorn), A., i, 741. 

ji-Acetoxybenzoylraorphine and its 
methochloride (Kiedel), A., i, 765. 

2o'-Acetoxybenzoyloxybenzoic acid, 
(aci tyhalicyhmHcylic acid) ( I5of.ii- 
ringer &Sohne), A., i, 386. 

1- a-Acetoxybenzyl 2 naphthol-8 carb 
oxylic acid, methyl ester of (Frirdl), 
A., i, 742. 

a Acetoxycinnamic acid (Dikckmann), 
A., i, 3S4. 

2- Acetoxycoumaran, 4:6-d;bromo- 
( Fries and Moskopp), A., i, 332. 

a-Acetoxyethylbenzene, 0:j8:3:5-^m- 
bromo-2-hydroxy- (Fries and ilos- 
kopp), A., i, 332. 

a-Acetoxymercuri-/5-ethoxy-3-phenyl- 
propionic acid, methyl ester and deri- 
vatives Of (SCHRAUTH, Sl'HOELLER, 
and Struenseb), A., i, 318. 

a-Acetoxymercuri 0-methoxy-/3 -phenyl- 
propionic acid, its methyl ester and 
halogen aud veronal derivatives 
(Schkauth, Sciioeller, and Struen- 
srk), A., i, 317- 

3- Acetoxy-4 methoxy-(a)-benzoylimino- 

cinnamic anhydride (Mauthnek), A., 
i, 115. 

B- Acetoxy- a-methylbutyric acid, deriva- 
tives of (Blaise and Herman), A., i, 
534. 

4- Acetoxy-l-methylq/cfohexyl methyl 

ketone, oxime of (Wallaoh), A., i, 
569. 


85 
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l-Acetoxy-5-methyl2-methyleaecoum- 
aran, l:4:6-inbromo- (Fries and 
Volk), A., i, 333. 

£-Acetoxy-a-methylpropyl ethyl ketone 

(Blaise and Herman), A., 1 , 534. 

9- Acetoxyphenanthrene (Schmidt and 
Spoun), A., i, 553. 

10- Acetoxyphenanthrene, 3:9-tfibromo-, 
and 3:9-rftnitro- (Schmidt and Spoun), 
A., i, 553. 

3-Acetoxy 9-phenylflnorone (Pope and 
Howard), T., 1027. 

9-p-Acetoxyphenylfluorene (Bistrzycki 
and v. Weber), A., i, 743. 

a-Acetoxyphenylthiolacetic acid, ethyl 
eater (ruMMERER), A., i, 468. 

AcetyL See also Aceto*, and under the 
parent Substance. 

Acetyl halides, action of, on unsaturated 
hydrocarbons, in the presence of 
aluminium halides (Kkapiwix), A., i, 
349. 

Acetyl chloride, chloro-, preparation of 
(Consortium fuk Elect rochemisuhe 
Industrie), A., i, 650. 

Acetylacetonecarbamide. See 4:6-Di- 
methyl-2-pyrimidone. 

Acetylacetonephenylmethylhydrazone 
(v. Braun), A., i, 524. 

7 -Acetylalanine, behaviour of, towards 
dehydrating agents (Zixcke), A., i,557. 

Acetyl-rf-alanyl-Meucyl-rf-Moleucine 
chloro- (AbderbaU)RN and Htrsch), 
A., i, 720. 

Acetylallylamine, chloro- (Harries and 
Petersen), A., i, 228. 

Acetylamine. See under the parent Sub- 
stance. 

p-Acetylanieole seniirarliazone (Soholtz 
and Meyer), A., i, 562 

Acetylanthranil, 4- and 5-acetylamino- 
(Boof.rt, Amend, and Chambers), 
A., i, 894. 

3:5-dibromo- (Wheei.er and Oates), 
A., i, 481. 

Acetylanthranilic acid, lactone of 
(Mohr and Kohler), A., i, 116. 
3:5 dibromo-, and its silver salt and 
ethyl ester (Wheeler and Oates), 
A., i, 481. 

Acetylanthranoylanthranilic acid. See 

Benzoylanthranilic acid, acctylamino-. 

Acetyl-1- aapartic acid, chloro- (F ischer 
and Fiedler), A., i, 656. 

Acctylaspartyldielycine, chloro-, and 
its ethyl ester (Fischer and Fiedler), 
A., i, 657. 

Acetylbenx anilide, hydroxy- (Mumm 
and Hesse), A., i, 311. 

Acetylbenxidine, 2:2'- and 8:3'-dichloro- 
(CAiNand May), T., 723. 

2 -nitro- (Cain and May), T., 725. 


Acctylbenz-jy-nitroaniiide (A1 ,. 

Hesse), A.,i, 3 u. '* 1 M 

1-Ace tyl-?-bromoacetyl-8.meri.«i* 
hydroqninoline (KilncS? 

686 . L ' l >> A., 

l-Acetyl-i-brimKi»cetyi.8. m . t i„. , 
hydroquinoline (Ki-wkS? i 
636. -i, i, 

l-Acotyl-S-bromoaeetylt.tnhvj,. 

qninoiwe (Kitsckeli.) a j 

S-AcetyMocaffiiric ania (rVlt^a.. j. 


ani 


Rottsikphk), A., i, 832 ' IkE ’ 

Acetylcnrbamic icid, allvl 

halogen-substituted ,™ v i V, * 

r^r 8 

lAoityi-i-chloroMeUI-e-aethyit,,,,. 

hydroqninoline (KrxcKEiiJ, " , 

1 - Acetyl- ? cUoroaoetyl 8 metbylt.(r,. 
hydroqninoline (Kmmil 1 ; 

686. •’ *'• 
l-Acetyl-e-chloroacetyltetrabydrotai,,. 

line (Kunckell), A,, i. 636 . 

l-Acetyl-?chlorohromoacetyl-6-metliT] 
tetrahydroqumoline (Kunckell:, A. 
636. 


1 • Ac ety 1 - 6 - chlorobromoacetyltetrab ■ 

droquinoline (KunC’keu), A., i, 634, 
Acetyl-^-cresol, 3-chloro-, anisovl derha 
tive of (Auwers), A., i, 630.” 

Acetyldianhidine (Cain and Mul T 
723. 

2- Acetyl-5 :6-dimethoxyphenoxyatetic 

acid (v. Graffenkied and v. Ko* 
tanrcki), A., i, 631. 
4-Acetyl-l:l-rfimethyl-3-(yr;?(/hexaaone, 
and its scmicarbazone (Lesep.), A., i 
48. 


Acetylene, critical constants of (Cap. 
Dosoand Baeme), A., i, 605. 
adsorption of, by palladium (Paai 
ana Hohenegger), A., i, 806, 601. 
lamp (Teclc), A., ii, 705. 
chloro- and bromo-, mercury derivatives 
of (Hofmann and KimErTEK' 
A.,i, 16. 

Acetylenediureine, action of hypo- 
chlorous acid and its sodium salt oa 
(Biltz and Behrens), A., i, 589. 
Acetylenic compounds, hydrogen^® 
of (Lespieau), A., i, 535. . 

4'-Acetyl-3-etboxybenzidine (Gain 

May), T., 725. .. 

2-Acetyl-4-ethoxyphenoxyacetic 

(v. Graffenried and v, *"*• 
tanecki), A., i, 631. 
a-Acetylglutaconic acid, ethyl **■ 

(Simonses), T., 1914. 
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Ace tylfflycinamide, chloro- (Beroeli. 
at)7i v. Wulfing), A., i, 304. 
iodo* (Curtius and Callan), A., i, 
789. 

Aceiylglycincanilide, bromo-, and 
chloro- (Curtius and Callan), A., i, 
739. . . , 

Acetylglycineazoimide, bromo-. chloro-, 

and iodo- (Curtius and Callan), A., 
i, 789. 

Acetylglycir.^benzylidenehydrazide, 

bromo-, and iodo- (Curtius and 
Callan), A., i, 789. 

Acetylglyoinebenzylidenebydrazide, 
hydroxy- (Curtius and Welle), A., 
i, 787. 

Acetylglyciae-etbylhydrazide, iodo- 
(Curtius and Callan), A., i, 789. 

Acetylglycinebydrazide, bromo-, hydro- 
bromide (Curtius and Callan), 
A., i, 789. 

chloro-, hydrochloride and benzylidene 
derivative of (Curtius and Wkldr), 
A., i, 787. 

Acetylglycylglycinehydrazide.. hydr- 
oxy-, and its ben 2 ylidene and acetyl 
derivatives (Curtius and Callan), 
A., i, 788. 

Acetylglycyl-lencinamide, chloro- (Beii- 
GELLaud V. Wulfing), A., i, 365. 

Acetyl^/uMiexan-2-one, and its deriva- 
tives (Borsche, Schmikt, Tiedtke, 
and Roitsieper), A., i, 881. 

Acetylhydrazobenzene, nitroso-, reduc- 
tion of (Nomblot), A., i, 206. 

Acetyl-yj-hydroiyphenylethylmethyl- 
arnine (Walpole), T., 943. 

Acetylketen. See cyc/oButan-l :3-dione. 

Acetyl-leucioamide, chloro- (Bergell 
and v. Wulfing), A., i, 365. 

AcetyW- leucine, chloro- (Abderhai.den 
and Weber), A., i, 719. 

AcetyW-woleucine, chloro- (Artier ha L- 
«'EN and Schuler), A., i, 305. 

Acetyl-Meucyl-glycyK-leucine, chloro 
(Abderhaluen and Webeh), A., i, 
719. 

Acetylmatairesinol (Easterfiei.d and 
Bee), T., 1030; P., 7. 

2-Ace tyl-4-methoxyph enoxyacetic acid 
and its ethyl ester (y. Graffenried 
and v. Kostanecki), A., i, 630. 

ic ety 1 -p methoxyphenyle thy lmeth yl- 
amine (Walpole), T., 943. 

rAcetyl-fl methylbutyric acid, semicarb- 
azone of (Auwers and Peters), A., 
i, 826. 

l-Acetyl-4-methylcoumarone, 2-hydr- 
°xy-, and its derivatives (Auwers), 
A., i, 630. 

l-Acetyl-l-methylcyc/ohexane (TaR- 
bouriech), A., i, 558. 


2 Acetyl- 1 -methyl- A' -cy^Ajpentene, 
semicitibazone (Blaise and Koehler), 
A., i, 561. 

Acetylmethylprunol (Power and 
Moore), T., 1106. 

Acetyl-6 me thyltetrahydroquinoline, 

chloro-, and its hydrochloride (Kunc- 
KEI.L), A., i, 636. 

1- Acetyl-6-methyItetrah.ydroquinoline- 
carboxylic acid (Kunckell), A., i. 
636. 

1 - A ce tyl - 8-methyltetrahydroquino line- 

carboxylic acid (Kunckell), A., i, 

636. 

2 Acetyl-l-naphthol. See l-Hydroxy-0- 
naphthyl methyl ketone. 

2 Acetylnaphthylene-l-dia20-2-imide, 4- 

hromo- (Morgan and Godden), T., 
1713. 

Acetyl -;)-mtropheDylethylmethylamine 

(Johnson and Guest), A., i, 471. 
y-Acetylphenyldihydroi's(>iiidole and its 
derivatives (Schultz and Wolfrum), 
A., i, 771. 

Acetylphenylethylmethylamine (.1 OHN- 
son and Guest), A., i, 471. 

2- Acetyl-l phenyl-3 furyl- 5 iso-pyrazol- 
one (ToiiREYand Zanetti), A., i, 893. 

2-Acetyl-3-phenyl-5 styrylcycfohexan-S- 
ol-l-one (Borsche), A., i, 683. 
2-Acetyl-3 phenyl-5-styryl A 5 -cye7o-hex- 
enone (Bousche), A., i, 683. 
Acetylpropionylbis semicarbazone(RurE 
and Kessler). A., i, 94. 

Acetylprunol (Power and Moorf.), T., 
1105. 

Acetylsalicylosalicylic acid. See 2-o'- 
Ace toxy ben zoyloxy benzoic acid. 
Acetylserine, chloro- (b’isciiER and 
Uuesnek), A., i, 657. 

Acetyltannin, action of alcoholic am- 
monia on (Niekesstein), A., i, 487. 
Acetyltetrahydroquinoline platinichlor- 
ide, and 6-bromo-8-nitro-, and its 
stannous chloride derivative (KunC- 
rell), A., i, 430. 

6-chIoro-, and its nitrosaminc (Kunc- 
kell), A., i, 636. 

1- Acetyltetrahydroquinoline-6-carh- 
oxylic acid (Kunckell), A., i, 636. 

a Acetyltetronic acid, derivatives of 
(Bknary), A., i, 434. 

Acetylthiobenz amide (Matsui), A., i, 
667. 

o-Acetylthiolhenzoic acid (Hinsberg), 
A., i, 260. 

2- Acetyl 6-thiol-4-ketopenthiophen- 
thiophen-5-carboxylic acid, 3-hydr- 
oxy-, ethyl ester (Apitzsch and 
KelBER), A., i, 410. 

Acetylthio-^-toluamide (Matsui), A., i, 
667. 
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2-Acetyl-l:l:Strimethyl«;j/c/ohexaii-3-ol, 

(Lesee), A., i, 48. 

Ace tyliso vanillic acid, 2:6-rftnitro- 

(Wegscheider and Klemeno), A., 1 , 

671. . x . . 

Acid free, of oils and fats, estimation ot 
(Marx), A., ii, 360; (Mayer), A., 
ii, 361. 

C 4 H 8 0 2 N s S, from 3-araino-2-umno-4- 
ketotetraliydrothiophen and nitrous 
acid, and its lead salt (Benaky), 

A., i, 580. 

C«H 0 7 , from the oxidation of dextr- 
ose, and its barium salt (Neuherg), 

A., i, 711. 

C 8 H ]B 0 8 , and its ethyl ester, from poly- 
meride of erotonaldehyde (Del£- 
pine), A., i, 219. 

C 8 H 7 0 6 N, from the oxidation of gali- 
pine (Troger and Muller), A., i, 

415. ' 

C g H J3 0 4 Br, derivative of crotonalde- 
hyde polynieride (Del£itne), A., 
i, 219. , , 

C B H I4 0 4 , from 2-acetyl-l:l-dunetliyl- 
3-cyc/ohexanone (Leser), A., i, 

C 9 H 14 0 4 , from the sodio-derivativeof di 
methyl a-thnjadicarboxylate, and its 

silver salt (Thomson), T., 1515 ; P., 
1 ' 8 . , r> 
C 10 H 15 O 5 , from Manila copal (Rich- 
mond), A., i, 691. 

C, 0 II 16 O 2 , and its amide and eaters, 
from ’ the sodium derivative of 
butyroin and of isobutyroin (Bou- 
veadlt and Locquin). A., i, 93. 
C l0 H ia O 4 , from the terpene from f-pino- 
campheol (Gii.dkmeisier and 
Kohler), A., i, 181. 

C 10 H ls O 5 , from the action of light on 
camphor (ClAMiciAN and Siluek), 
A., i, 496. 

C n Hi 2 0 6 , and its silver salt, from 
a picrotiuic acid (Angelico), A., i, 

404. , . 

C 13 H 12 0 7i and its silver salt, from 

a-picrotinic acid (Angelico), A., i, 

405. 

C 13 lli S O a N, from dimethylketen- 
pyridine (STAU DING Ell, Klkyeu, 
and Kober), A., i, 587. 

C 14 H, „0 6 , from the action of water on 
C 14 H ]4 0j (Frist and Reuter), A., 
i, 10. 

C 14 HaA, two isomeridos, from caryo- 
phyllene glycol (Haakmann), A., l, 
496. ., 

CjjHjA. fr0Tn n -r icrotinIC acld 


Acid, C 16 H 14 0 4 , from ethyl lifuzvii.if- 


liit.-s- 
imlirubin , r „i 


(A.noei.ico), A,, i, 404. 

C..H.A. “d. ”' Vet 

(Angelico), A., i, 404. 


dioxyphenylpropionate 
mann), A., i, 885. 

C lfi H 12 0 3 N2, from imurumn 8 nrl 
soilmm hydroxide, and Mdi 
salt (tMEDLANDER aud ScHWF.XR) 

C^H^OgN, from 2;4-diket<i« , 

1:3: 3:5: 5-pen tamethyl piperidine “ 

and its methyl ester {Stau WX(J ’ , 

Klever, and Kobeii),^., i jgg 
C n H 21 0 3 N, from dimetliylketon 
quinoline (Staudinger, Ki.ev Ef 
and Kober), A., i, 587. 
C 17 H 21 O s N, from dimetliylkctemw- 
quinoline (Staudinuer, Klever 
and Kobeu), A., i, 587. ’ 

C 17 H. a 0 2 N 2 P, from llichler’s ketone 
and hypophosphorous acid (Fossf' 
A.,i, 292. 

C 18 H 15 0 7 N, from oxidation of cory. 

cavincraethine (Gakbel), A., i, 502 
PaoHaOjs, from ethyl-2 :4-dicarboiy. 
dicycio- 0:l:l-butane-l-.3-dimalonate, 
and its sodium derivative (Gtirzeit 
and Hartmann), A., i, 389. 

from new alkaloid of 
rseudociiichona africana, and its 
silver salt (Foukneau), A., i, 5ul. 
C^II^OsN, from dimethyiketen- 
"$-naphthacprinoline (Statdinger, 
Klever, and Kober), A., i, 587. 
C 12 H 34 0 4 , from Manila copal (Rich- 
mond), A., i, 691. 

and its copper and baiioin 
sails and sodium derivative (Gnu- 
zeit and Hartmann), A., i, 3S7. 
C 26 H j 2 0 3 , from pumpkin seed, andiis 
ethyl ester (Power and BalwatI, 
A. , ii, 339. 

from Manila copal (Rich- 
mond), A., i, 691. 
r 40 H 70 O 5 , from leaves of Bttula uh 
(Grasser and Pthkert), A., ii, 

440. 

C..11 7() 0-, from leaves of Bdulaidk, 
and its potassium salt (Grasses 
and Purkert), A., ii, HO. 
Acids, preparation of, from phenyl aikyi 
ketones (WiLi.GEROirr and Ham- 
rkeoht), A., i, 11"- .... 

by the action of ammonium snipliiue 
on aliphatic aromatic ketones 
(WlLLOERODT Slid SCH0LTZ), A,, 

the capillary rise of 
and v. Biehi.ek), A., u, »»■ 
activity of, aa catalysts (Dipsos), , 

hydrolytic activities oOJ'S™’ 
salt I 298 ; (Akmstbono and 
P.,299, 
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Acids, hydrolytic activities of, depression 
of the, by paraffinoid alcohols and 
acids (Armstrong and Worley) 
P.,298. 

chemical constitution and physio- 
logical action of (Loeb), A., ii, 147. 

additive compounds of ketones and 
qninones with (Meyer), A., i, 179. 

of the stearolic series, reduction of, 
and isomerism of their hydriodo- 
derivatives (Arnaud and Poster- 
nak), A., i, 356. 

decomposition of, by ultra-violet light 
(Bf.rthelot and Gaudechon) A 
ii, 814. 

externally compensated, resolution of 
(Pope and Read), T., 987 ; P., 118. 

and bases, the relation between the 
strength of, and the quantitative 
distribution of affinity in the mole- 
cule (Flurscheim), T., 84. 

physiological degradation of, in 
animals (Knoop), A., ii, 880. 

acetylenic, action of hydrazoic acid on 
(Oliveri-Mandala and Coppola) 
A., i, 594. 

aromatic, catalysis of (Senderens) 
A., i, 318. 

monobasic aliphatic, action of esters 
of, on the sodium derivative of 
phenylacetonitrile (Bodkoux), A. 
i, 623. 

l>o]ybasic, a reaction of (Piccard), 
A., i, 67. 

fatty, preparation of anhydrides of, ! 
from their salts (Goldschmidt), j 
A., i, 650. | 

oxidation of phenyl derivatives of, i 
in the animal organism (1 )akin), 
A., ii, 795. • ; 

in cod-liver oil (Heiduschica and 
Rhetnberger), A., i, 297. 
degradation of, in the organism 
(Blum), A., ii, 520. 
metabolism of, in the liver i 
(Mottram), A., ii, 525. 

fatty, apparatus for the distillation of ! 
(Brown and Thomas), P., 149. ; 

separation of (Fachini and Dorta), : 
A., i, 707. 

estimation of, in faeces (Folin and ; 

Wentworth), A., ii, 757. 
estimation of, in fats (Bruno), A., 

. h, 757. 

insoluble, of butter, refraction of ! 
(DuiwiTREScouand Popescu), A.. ' 
ii, 556. 

fatty bromo-substituted, interaction 
of esters of, with silver nitrate ; 
(Senter), P., 344. 
pheuylated, syuthesis of (Mauth- 
S'Er), A., i, 115, 


Acida, fatty unsaturated, conductivity 
measurements with (Fighter and 
Probst), A., i, 217. 
saturated fatty, general reaction for 
conversion of, into ketones (Dakin) 
A., i, 557. 

monobasic saturated fatty, solidifica- 
tion of biuary mixtures of, and 
water (Ballo), A., i, 355. 
highor fatty, carbohydrate esters of 
(Bloor), A., i, 538. 
heterohvdroxylie, synthesis of (Bulow 
and Haas), A., i, 595. 
m ^ anic complex (Miolati), A., ii, 

isomerisable unsaturated, and their 
salts, molecular refraction of 
(Haxtzsch ami Meisenburg) A 
ii, 169. 

oi ganic, effect of temperature and 
dilution on, in aqueous solution 
(White and Joxks), A., ii, 13, 
velocity of electrolytic oxidation of 
(Ageno and Donini), A,, i 
357. 

conductivity and dissociation of 
(White and Jones), A., ii, 821. 
behaviour of salts of, on melting 
(VdRLANDF.n), A., ii, 1046. 
interchange of alkyl groups in esters 
of (Pfannl), A., i, 480. 
and bases, solubility of, in solutions 
of their salts (Si do wick), P,, 60. 
pharrancopujial, and their salts, 
solubilities of (Seidell), A., i. 
808. 

unsaturated, action of ammonia on 
(Stadmkdff), A., i, 825. 
dibasic, growth of moulds in solu- 
tions of (Dox), A., ii, 994. 
hydroaromatic unsaturated (Auwers 
and Peters), A., i, 841. 
systematiedetection of(MiLOBKNDSKi), 
A., ii, 154. 

volatile, estimation of, in wines 
(Rorttgen), A., ii, 661. 
in fermentation products of bacteria, 
determination of (Sembkk), A., 
ii, 642. 

fatty, estimation of (Welde), A., ii, 
1118. 

See also Amino-acids, Carboxylic-acids, 
Hydroxy-acids, Ketonic- acids. 

Acid anhydrides. See Anhydrides. 

Acid chlorides, action of heat on higher 
fatty (Bistrzvoki and Landtwino), 
A., i, 87. 

Acid hydrazide3, aromatic, action of 
alkalis on (Cuimus, Melsbach, and 
Rissom), A., i, 508. 

Aconitine, action of, on the mammalian 
heart (Gus'hny), A., ii, 224. 
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Acraldehyde, formation of, in bitter 
wines (Voibenet), A., ii, 738, 909. 

preparation of(SENDERENS), A., i, 651. 
Acridine perchlorate (Hofmann, 
Metzler, and Hobold), A., i, 370. 
Acridonium salts, structure of (Hewitt 
and Thole), P., 225. 

Actinium in the atmosphere (kimz), 

A., ii, 476. , . 

ionisation of gases, by the B-rays ot 
(Kleeman), A., ii, 474. 
constituents of the induced activity of 
(Blanqcies), A., ii, 768. 
emanation, b particles expelled from 
the (Geiger and JIarsden), A., ii, 

92. 

Acylaminophenylsnlphonamio acids, 

preparation of (Weil and Wei.sse), 

A., i, 469. . . f 

Acylaioaryl compounds, isomerism ot 
(PONZIo), A., i, 192. 

Acvloins. See Hydroxy-ketones. 

Adamite fromThasos, Turkey (Riwh'KY,, 

A., ii, 309. 

Addison’s disease, metabolism m 
(Beuttenmulleu and Stoi.t/ex- 
berg), A., ii, 982. . 

Addition theory (Michael), A., i, .35. 
Additivity and residual affinity (Peters), 
A., ii, 114. 

Addreea, presidential (Dixon), 1 < ol . 
Adenaae, and its relationship to hypo- 
xanthine in the organism (Yogtlin 
and Joses), A., ii, 631. 

Adenine, preparation of, from beet sugar i 
residues (AndrUk), A., ii, 742. j 

Adeninm Hongkel poison, Irom the 
French Soudan (Permit nud Lk- 
prince), A., ii, 151. 

Adipic arid, ethyl hydrogen ester and 
derivatives (Blaise anu K(EHI.eii), 
A., i, 297. . 

Adrenalectomy and glycosuria (51c- 
GUKlANl, A., ii, 630. ... 

Adrenaline (supmreniw, epinephrine), 
formation of, from tyrosine (Swiss 
and Laiplaw), A.,i, 411. 
antagonism between the chlorides ol 
the alkaline earths or of potassium 
and l F ran el), A., ii, 59. 

inflneucc of, on the electro-cardiogram 

(Straub), A., ii, 434. 
increase of susceptibility to, produced 
by cocaine (Fp.ohi.ich and Loewi), 
A., ii, 228- 

the iodine reaction of (K races), A., 
ii, 82. 

inurement to (Pollak), A., n, ool. 
and allied bases, colonr reactions of 

(Ewins), A., ii, 557. 
colorimetric estimation of (Zaxfrog- 
mni), A., ii, 467. 


Adrenaline (lupraraii^ epi m t r -. , 
estimation of, in blood (TeesmIt J 
burg), A., ii, 971. Ela ' 

Adrenaline diemethyl ether, trimethrl 
f™! “ a IS hydrochloride Ji 
hydnodide (Mansich and 
berg), A., i, 412, 

methylene ether, and its methyl c tW 

(Mannich and Jacobsohs) a • 
413. ' J > ‘ l » 

^•Adrenaline {d-suprarenine) 
man), A., ii, 69. * ' 

Adrenaline dimethyl ether, and its 
hydrochloride (Mansich andW 
berg), A., i, 412. 

methylene ether, and its hydrochloride 
(Mannich and Jacobsohn) a i 
413. ’’ ’ 

Adrenaline-mydriasis, observations 0 f 
(Zak), A., ii, 529, 

Adrenaline series, syntheses in tip 
(Tuns), T., 2495; P„ 244 ; (Max. 
NlCH), A,, i, 411. 

Adsorption, nature of (Moore and Bin- 
land), A., ii, 318. 
anomalous (Biltz and Steisek), A 
ii, 830. 

influence of chemical affinity on 
(Yignon), A., ii, 1040, 
by clay (Rohland), A., ii, 104. 
influence of the reaction of the medium 
on (Michaelis and Rona), A., ii, 
591. 

of dissolved substances (Hac.«U'Mi\ 
A., ii, 396. 

and colloidal precipitation (Mora- 
witz), A., ii, 591; (Fuf.I’NIiUCB). 
A., ii, 692. 

Aesculase (Siumi’Nh), A., ii, 885. 
A r tiodiLS hippocastanum, enzymes front 
(Sigmi-Nd), A., ii, 885. 

Affinity, chemical:- 
Afflnity, quantitative distribution #!, 
in the molecule, and the relation 
between the strength of acids and 
bases (Ki.r ksciiei.m), T., 84, 
distribution of, iu imsaturated 
organic compounds (Boksche\ 
A., i, 630. . 

method of measuring, between sol- 
vent and 9olute (v. WEIMARN), A.. 

ii, 10A5. 

chemical (Bronsted), A., n. - 
influence of, on adsorption . 
non), A. , ii, 1040. 
residual, and additivity (FETEk>j, 

Affinity relations of cupnc oxide aid 

cupric ^ hydroxide (Aumanp), ^ 

Solution affinity of sodium ^ os j'j ia,t 

and water (Mti.LEr.),A., n^ J ' ) 
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Affix J i'' r , chemical 

Solution affinity of sulphuric acid and 
water (Bkonsted), A., ii, 112. 

Dynamic isomerism (British Asso- 
ciation Reports), A., ii, 672. 
studies of (Lowry, Drsch, and 
Southgate), T., 899; P., 68; 
(Lowry and Southgate), T., 
905 ; P., 68 ; {Lowry and Joiix), 
T., 2634 ; P. , 162; (Glover and 
Lo’.feyV P., 162. 

Chemical dynamics of the decom- 
position of persulphuric acid and 
its salts in aqueous solution (Green 
and MASSON), T., 2083 ; P., 231. 

Chemical equilibrium, influence of the 
medium on (Bugarszky), A ii 
281. 

influence of centrifugal force on 
(Dumaxsky), A., ii, 112. 
influence of insoluble salts in 
(Pissarjewsky), A. , ii, 095. 
between serum proteins arid acids 
and alkalis (Moore and Bro- 
land), A., ii, 318. 
in the reaction between alcohol and 
sulphuric acid (Kremann), A., 
ii, 700. 

KHg w + Na* K- + NaHg„ + 
(m-»)Hg. (Smits), A., ii, 403 . 
of potassium chloride and sodium 
nitrate (Uyeda), A., ii, 836. 

Ag + Ag- Ag- a (Jellinek), A., 
ii, 279. 

in the system, lead, cadmium and 
mercury (Janbcke), A., ii, 699. 
in the system, lead carbonate, 
potassium chromate, lead chrom- 
ate, and potassium, carbonate 
(Golbi.um and Stoffelt.a), A., 
ii, 698. 

of carbon monoxide with carbon 
dioxide and oxygen, effect of 
temperature on the (Rhead and 
Wheeler), T., 2178 ; P., 220. 

Kinetics, chemical (Sackuk), A., ii, 
113. 

of toxic action of dissolved sub- 
stances (Paul, Birsteix, and 
Rbuss), A., ii, 1098, 1099. 
of the formation of ethyl ether 
(Kremann), A., ii, 945. 
of the reaction between bromine 
and formic acid in aqueous solu- 
tion (Bognar), A., ii, 282. 
of the decomposition of quaternary 
ammonium salts in chloroform 
solution (Wedekind and Pasch- 
ke), A., ii, 597. 

of the reaction between silver salts 
and aliphatic iodides (Donnan 
and Potts), T., 1882 ; P., 212. 


Affinity, chemical:— 

Kinetics, of the killing of bacteria in 
oxygen (Paul, Birsteix, and 
Recss), A., ii, 642. 

Reactivity and chemical constitution 
of halogen compounds, the relation 
between (Ci.arke), T., 416 ; P., 

Chemical action and ionisation (Re- 
boul), A., ii, 822. 

in mixtures of water with non- 
electrolytes, free energy of 
(Pissarjewsky and Zembisky) 
A., ii, 595. 

in mixtures of glycerol and alcohols, 
free energy of (Pissarjewsky and 
Trachoxiotowsky\ A ii 
402. 

apparent, at a distance (Liesegano), 
A., ii, 703. 

Chemical reaction!, organic, applica- 
tion of physico-chemical methods 
to determine the mechanism of 
(Michael), A., i, 341. 

Equilibrium constant, influence, of the 
solvent-.il the (Pissarjewsky and 
Bkj.knwsky), a,, ii, 595. 

Catalysis (Borseken), A., i, 152. 
by acids (Dawson), P., 326. 
stereochemistry of (Fajass). A., ii, 
599. 

in heterogeneous .systems (Df.nham), 
A., ii, 598. 

of aromatic acids (Sendkkens), A., 
i, 318. 

Catalytic action of weak acids in ester 
formation (Goldschmidt and Udby),. 
A., ii, 283. 

Catalytic hydrogenation of unsatur- 
ated organic compounds (Four- 
nier), A., i, 92. 

of aromatic and quinoline bases 
( Darkens), A., i, 63. 

Catalytic phenomena, theory of (Zav- 
ii ie if), A., ii, 284. 

Catalytic reactions in the wet way 
(Senderens), A., i, 649. 
by means of metallic oxides 
(Mailhe), A., i, 807. 

Catalytic reduction of the nitro-group 
by hydrogen sulphide (Goldschmidt 
and Larses), A., ii, 282. 

Dissociation, relation between band 
spectra and (Koexigsberger and 
Kuffkrek), A., ii, 670. 
and density of aqueous salt solu- 
tions, relation between (Tere- 
schin), A., ii, 190. 

Dissociation equilibria, heterogeneous, 
is mercurous chloride an exception 
to the theory of? (Smith), A., ii, 
272. 
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Affinity, chemical:— 

Dissociating binary compound, heat 
anti volume changes when the com- 
ponents of, are transferred separately 
into the gas space (Auer), A., ii, 
266. 

Energy theory of isomerism (Quau- 
taboli), A., ii, 491. 
of the elements, and the part re- 
maining in combinations (Quar- 
taroi.i), A., ii,- 491. 

Enzyme action, kinetics of (Heuin), 
A., i, 290. 

deviation of, fiom the nuimolecnlar \ 
law (Pierce), A., i, 907. 
reversibility of (Koiil ; Taylor), ! 
A., i, 82. 

Hydrolysis and reaction velocity in j 
mixtures of alcohol and water ! 
(Euler and af Ugglas), A., ii,25. ‘ 
of salts of amphoteric electrolytes 1 
(Beveridge), A., ii, 25. 
of esters of halogen-substituted : 
acids (Dkusiikl and Hill), A., 
ii, 702. 

Velocity of addition of bromine to 
unsaturated compounds (Suu- 
bouovgh and Thomas), T., 715. 

Velocity of crystallisation, diminu- 
tion of, by addition of foreign sub- 
stances (Frkvsduch), A., ii. 1045. 

Velocity of dissolution of salts 
(Wagner), A., ii, 275. 

Velocity of hydration of acid anhydr- 
ides (Kivett and Sipmvhk), 
T., 1677 ; 1’., 200. 

of acetic anhydride (Rivett and ; 
Sihgwipk), T., 782: P., 66. 

Velocity of hydrolysis of neutral salts i 
(Sen ter), A., ii, 276. 

Velocity of chemical reaction, tem- 
perature-coefficient of iTkautz), A., 
ii, 24, 114, 1051. 

Velocity of reaction, iniiueiice of the 
medium on the (Bugarszry), A., 
ii, 2S1 ; (Scriloff ami Pui>uF- 
kin), A., ii, 402. 

in a heterogeneous system (Espil), 
A., ii, 402. 

calculation of, from current poten- 
tial curves (Euc KEN), A., ii, 279. 
measurement of, by means of vis- 
cosity (D UN ST AN), P., 226. 
and admixture, new method of 
measurement of (Benedicks), A., 
ii, 280. 

and hydrolysis in mixtures of 
alcohol and water (Euler and 
af Ugclas), A., ii, 25. 
of metals and dissolved halogens 
(van Name and Edgar), A., ii, 
230. 


Affinity, chemical 
Velocity of reaction of 
iodine (Dawson and , * “‘ 4 
T., 2048 ; P„ 233. 

Velocity of electrolytic 

r.fu57 M8 (AGEK0 

Velocity of transformation of , 

bases, colour h» 
into carbinol bases and leL!?'“f s 
(Mullm), A., i, 860 
Rate of extraction ofXt „ ut . 
from the phosphate of naldum an 
from loam soil (Bell) A ii ~<T‘ 

P r ioi cti “’’ 

Agar-agar, crystallisation of ir 

MAKS), A., ii, 1046. ' 

assimilation of nitrogen „ 
source of energy 
PmxosnEiM), A. , ii, 230 
Agglutinins, influence of tempenhir, 
on the decora posit ion of (Madsfv sj „i 
Strung), A., ii, 319. 


Agmatine (Kossel), A., i, 500. 655 , 
Air. See Atmospheric air, 

Ajuga Im (Ponti), A., ii, 63. 
Alanyl-leucinamide hydrobixmiidc (Rep, 
gell and v. Wulfino), A., i, m. 
d-Alanyl Meucylff-woleucine, and it> 
copper salt (AHDERtTALM-s- aid 
Hirsch), A,, i, 720. 
f-Alanylserine and its anhydride (Fis- 
niKE and Ruerxer), A., i, 658. 
Albumin from the. blood-serum of the 
horse (Maximowitsch), A.,i, 313. 
action of organic bases and amphoteric 
electrolytes on (Handovskt), A., 

i, 646, 

denatured, coagulation of (Michael!* 
and Rona), A., i, 646. 
solutions, the internal friction of 
(Michaeus and JIosttsski), A., 

ii, 592 ; (Pavli and Wagner), A., 
ii, 380 ; (Mich af, lis), A., ii, 1019. 

detection and estimation of, in urine 
(Oorno), A., ii, 560 ; (Aufrecii), 
A. f ii, 560, 663. 

Alcaptonuria (Ravoi.ii and Warren', 
A., ii, 733. 

p-aininophenyl&Unine in (Blum), A., 


733 


See Ethyl alcohol. 

from the action rf 
one on magnesium anialgam 
HARDand Lakglais), A., iM 

),„ and its scmicarbazone m 
:oate (ZlNfKE and ZaHN), F, 

O, from pinene hydrochloride 
EMISCHE FARRIK ACT AC® 
M. E. Sobering', A., i, 3— 
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Alcohol. Ci 0 H i 8 O 2> and its monoacetyl 
derivative (Deli£pine), A., i, 219. 
CjjHtfOg, from methyl o-metlioxy- 
toluate and magnesium methyl 
iodide (Guillaumin), A., i, 375. 
C„nA from 3-methoxymethyl-p- 
toluic acid and magnesium methyl 
iodide (Guillaumin), A., i, 375. 
CjjHggO,, from l*methyl-4 wopropyl- 
3-alIylei/e7ohexan*3-ol (Ryschenko), 
A., 3, 181. 

C ]5 H 24 0 4 , from rhizome of Cimicifuga : 

mctmosa (Finnemore), A., ii, 80i. 
OffiHgiOiaN, from the aldehvdic ester 
XyiaOjaN (Leuchs and Theodor- 
escu), A., i, 396. 

Alcohols, chemical constitution and 
physiological action of (Lore), A 
ii, 147. 

specific inducity capacity of (Beat- 
lard), A., ii, 680. 

decomposition of, by ultra-violet light 
{Bertjielot and Gaudechox). A., 
ii, 814. 

action of metallic oxides on (Sabatier 
and Majlhe), A., i, 294. 
preparation of thiols from, by catalysis 
' (Sabatier and Mailhe), A., i 
456. 

mixture of glycerol and free energy of I 
chemical action in (Pissarjewxky j 
and Trachoniotowsky), A., ii I 
402. 

aliphatic, relation between the strnc- I 
ture of, and the rate of esterification : 
(Michael), A., ii, 196. 
aminoaryl (Emde and Runne), A., i, 
479. > 

aromatic, action of hypophosphorous 
acid on (Fosse), A., i, 292. 
aromatic, preparation of, and their j 
acetates (Wohl and Berthold), I 
A., i, 619. 

hydroftTomatic, conversion of, into the 
corresponding phenols (Bbunel), 

polyhydric, phosphoric acid eaten of 
(Contardi), A., i, 609. 
primary, action of metallic oxides on 
(Sabatier and Mailhe), A., i, 
606 . 

secondary, condensation of, with their 
sodium derivatives (Gukrbet), A., 
l, 454. 

secondary, of the fatty series, rotations 
of (Pickard and Kenyon), P., 336 . 
detection of traces of (de Stiecklin). 

A., ii, 162. 

&ee also Amino-alcohols. 

Mholic liquids, estimation of butyl 
V* amyl alcohols in (Lasserre), A., , 
ij 1005. ! 


Alcoholometry, reduced (ms Sarorta), 
A., n, 356. 

Alcohol-ojydase (Battelu and Stern) 
A., ll, 980. 

Aldazines interaction of magnesium 
alkyl halides and ( Busch and Fleisch- 
MAXn), A., i, 232. 

Aldebaranium, arc spectrum of (Edkr ' 
and V a lenta), A., ii, 561. 
i Aldehydase in animal tissues (Battelli 

1 and Stern), A., ii, 1085. 

Aldehyde. C u ll u Oo, from 2-methoxy-l- 
methyl-3-ifr-aIlylbenzonc (GuiL- 

i laumix), A., i, 478. 

C,oH ia ON, and its uxime and phenyl, 
hydi azoue (Farbenfa hr ik rn vorm 
F. Bayer & Co.), A., i, 428. 

^n^ir.ON (three) (Farbkvfabrikrn 
vorm F. Bayer k Co.), A i 
428. * ’ 


Aldehydes, action of, on hydrocarbons 
under the influence of sunlight 
(Paterno and Chiefki), A., i, 4 °i. 
decomposition of, by ultra-violet light 
(Bert helot and Gaudkchon\ A., 
ii, 814. 

addition of anhydrides to (Wei;- 
sc h eider and Si-.vth), A., i. 155. 
condensation of, with ketones, and 
formation of pyridine derivatives 
from the condensation products 
(Sc HOLT/, and Meyer), A., i, 561. 
transformation of, Cannizzaro’s accel- 
eration of, by enzymes (Parnas), 
A., ii, 980. 

carbon monoxide from (Bistrzycki 
and Fellmann), A., i, 321. 
diacetates of, influence of orthosub- 
stituenls on the formation of 
(Spatii), A., i, 488. 
aromatic, condensation of arylsul- 
phonated acetonitriles with 
(TuoGERand Bremf.r), A., i, 113. 
condensation of w-aminodimethyh 
ami diethylaniline with (Moore), 
A., i, 280. 

racemic. Sec Racemic aldehydes, 
and ketones, Bitto’s reaction for 
(Eeitzenstein and Stamm), A., ii. 
358. 

determination of, in distilled liquors 
(Vivencio del Rosario), A., ii, 
760. 

estimation of, in alcohol (Ronnet), 
A., ii, 663. 

Aldehyde -cyanohydrins, preparation of 
acyl derivatives of (T)avis), T., 949: 

r., so. 

Aldehydemutase (Parnas), A., ii, 980. 

Aldehyde resins, production of, by the 
carbonisation of wood (Duchemin), 
A., i, 462, 
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o- AldehydobeniyH hydrindone, 2-u- 

hydroxy- (Thiele and Wanscheiht), 

A., i, 831. 

p-Aldehydo-o-cresotic acid (Fauben- 
FABRIKEN VO EM. F. BaYER & Co.) ( 

A., i, 321. 

o-Aldehydo-i) crejotic acid (Farben- 
■) fabriken vobm. F. Bayer A Co.), 

A., i, 321. 

4-Aldehydophenyl sulphide, 2-nitro- 
(ntirobenzihlehyde sulphide) (Kranz- 
lein), A., i, 390. 

2- o-Aldehydophenyl-3-indona, and its 

(jibromide (Thiele and Writ/.), A., l, 
855. 

oAldehydosalicylic acid, p-chlovo- 
(Fakbenfabriken yorm. F. Bayer 
A Co.), A., i, 321. 

3- Aldehydotriphenylacetic acid, 4-hydr- 
oiy- (Bistbzycki and Fellmaxn), 
A., i, 321. 

3 Aldehydotriphcnylcarhmol, 4-liytlr- 

oxy- (Bistbzycki and Fellsiasn), 
A., i, 321. 

Aldoses distinguished from ketoses by 
means of bromine water (Yotocek and 
KSmeJek), A., ii, 463. 

Alexandrite, colour of ( Hav.se k), A., n, 

§73 

Algae, action of arsenates on the growth 
of (CoMkRE), A., ii, 437. 

Aliphatic compounds, new synthesis of 
aromatic compounds from (Komnenos), 
A., i, 362. 

Alkali bromides, electrolysis of, and 
retardation of the anodic separation 
of the halogens (Fhekster and 
Yamasaki), A., ii, 576. 
halogen salts, conversion of halogen 
into iMesi-HOREr), A., ii, 410. 
hydrogen carbonates (he Foucrand), 
A., ii, 124. 

chlorides, alloys of (he (Schemt- 
sciiyschky and Ram bach). A., ii, 
204. 

formates, reducing action of (\ouu- 
nasos), A., ii, 649. 

hydroxides, equilibrium curves of 
binary systems of the (v. H evf.sy), 
A., ii, 835. 

metals, photoelectric behaviour of, m 
polarised light (Pohi.), A., ii, 90. 
photoelectric sensitiveness of the 
(Pohl and Pbi.nusheim), A., ii, 
379, 472. 

absorption q*ctra of vapours ot 
(BrvAS), A., ii, 37(1 
electrical resistance of the fnACR- 
bpill), A., ii, 821. 
production of negative electrons 
during the reaction of puses on 
(Habeb and Just), A., ii, 572. 


Alkali, emission of electric d,., 
(Diinoyer), A, 253 fi 


k ,, ,l ( 

the colour films formed e n ,v , 

* 

coloured hydrides of, uj . 
photoelectric semitivsne* “p 
STEB and Getol), A it '-f 1 ' 

m Af“'“9“ B “ ateVflil ' 1Ac “ t ). 

nitrates, action of, on the i-d.i ... 
carbonates (Oechsner , 1eC “ ™ 1 

A., ii, 411. 

sulphates, solubility of, in a l M „ ( 
solutions (D’Axs and 
A., ii, 849. ' 

sulphates and calcium sulphate, binary 
systems formed from the (Mrami ' 
A., ii, 776. ' 

Alkalis, spectra of the. (II icks), 
estimation of, in silicates (DfisiW 
A., ii, 348. 

removal of ammonium salts in estima- 
tion of the (Jamtior), A., ii, liu, 
Alkali content of potalile and minora! 
waters, estimation of the (Comax' 
ducci), A., ii, 1111. 

Alkaline earth carbonates, action of 
ammonium salts on (Seuatici) 
A., ii, 209. 

iodide 9 dissolved in pyridine, electro- 
lysis of (v. Hevesy), A., ii, 928, 
metals, mercury alloys with (Smith 
and Bennett), A., ii, 500. 
estimation and separation of (Ditoii 
and Mojoir), A., ii, 313, 
the use of phenol inthe estimationof 
( LlN PET and Brasary),A., ii, 518. 
Alkaline earths, restoration of pliospk- 
essence to sulphides of the (Geese/’, 
A., ii, 173. 

Alkaloid, CsW from ftryW 
cava, and its hydrobromide (Gaebel 

A., i, 501. 

Alkaloid, or Alkaloids, from angostnn 
See Angostura, 
from cinchona. See Cinchona, 
corydalis. See also Cory dalis. 
from curare, halogen^ derivative 1 - 
(Bcraczewski and ZbI-JEWSKI.= : A- 
i 872. 

from Duboisia hopwoodii (Rothew 
A., ii, 993. . , T 

from ergot (Barger and K*i»M 
284 ; P-, 2. . , 

from seeds of Lunana 
(Hairs), A., ii, 234. , ; 

forumtion and distribution ^ 
Pamnr smmaferm <> Er 

A., ii, HOI. 
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Ikaloid, or Alkaloids, from the bark of 
Pseudodnckona africam , hydrolysis 
of(FOBRNRAU), A., i, 501. 
from the Pukatea (Aston), T., 1381 ; 

p„ n. 

fiom roots of Sanguinaria canadensis 
(Kozniewski), A., i, 874 
from Solanacice , influence of cultivation 
on (Chevalier), A., ii, 235. 
from stryehnos. See Strychnos. 
const itution of (Perkin and Robinson), 
T„ 305 ; P-, 24. 

action of chlorine on (Buraczewski 
and Zbijewski), A., ii, 873. 
migration of, in grafting (Javillier), 
A., ii, 648. 

, und their salts, specific rotatory power 
of (Carr and Reynolds), T., 1328 ; 
P., 180. 

nematic mtro-derivatives as pwipi- 
tants for (Rosenthaler and Gor- 
xeu), A., ii, 557. 

reactions of, with hydrogen peroxide 
(Shaer), A., ii, 91 0. 
estimation of, by titration of salts of, 
with alkalis (Rdnnf.), A., ii, 362. 
by the Volhard method (Elvove), 
A., ii, 361. 

kyl sodium carbonates (Franohi- 
mont), A., i, 4. 

iylamincs as products in the Kjeldahl 
digestion (Erdmann), A., ii, 1018. 
kyiaminotoluic acids, synthesis of 
fHoDBEX, SCHOTTMULLEK, and 
i'keund), A., i, 34. 

tyl groups, interchange of, in acid 
esters (Komnenos), A., i, 361, 541 ; 
(Pfannl), A., i, 480. 
lisplacement of, under the influence 
of aluminium chloride (I)dval), 
A., i, 684. 

ylene group, relative addition in the 
jhi’sbl and Probeck), A., i, 805. 
ylnitro&mines (Franchimont), A., 
616. 

Ikylphenazothionium, derivatives of 
Jajinett and Smiles), T., 980; 
92. 

kylpyrrolidines, new preparation of 
<offler), A., i, 632. 
ntoin, the occurrence and importance 
of, in human urine (Schittenhelm 
and Wiener), A., ii, 52. 
essence of, in the seeds of Datura 
Mdel (de Plato), A., ii, 742. 
stbylation and constitution of 
[Biltz), A., i, 594. 
tical activity of (Mendel and 
Dakin), A., i, 286. 
luepce of. on the nitrogen meta- 
bolism of rabbits (Schittenhelm 
Mid Sf.isser), A., ii, 423. 


Allantoin, excretion of, influence of in- 
gestion of nucleic acid on the (Hiro- 
kawa), A., ii, 787. 
recognition and stability of, and its 
content in human urine (Wiech- 
OWSKi), A., ii, 634. 
presence and detection of, in human 
urine (Ascher), A,, ii, 793. 
estimation of, in urine (Lindsay), 
A., ii, 83. 

iinino-, physiological behaviour of 
(Saiki), A., ii, 432. 

Allenecarboxylio acids, substituted, ex- 
periments on (Lap worth and Wechs- 
ler), T., 38. 

Alliin (Sc'HI.mmel !c Co.), A., i, 757. 

Allisin (Sohimmel & Co.), A., i, 757. 

Allophane, action of acetic acid on (van 
per Leeden), A., ii, 621. 

Allotropic modifications, atomic volume 
of (Cohen and Oi.ie), A., ii, 102. 

Allotropy and internal equilibrium 
(Smite), A., ii, 195, 400. 

Alloxan, instability of (Wheeler ; 
Rogert), A., i, 466. 
condensation products of (KChling), 
A., i, 730. 

Alloys, formation of, by pressure 
(Spring), A., ii, 126. 
solubility of gases in (Sieverts and 
Rrlmjihaar), A., ii, 410. 
magnetisation of, as a function of the 
composition and the temperature 
(Honda), A., ii, 636. 
thermoelectricity of (Ri.'dolfi), A., 
ii, 575. 

electrical conductivity of, and their 
temperature coefficients (Guertleu), 
A., ii, 570. 

and metals, contraction of, during 
cooling (Wusr), A., ii, 260. 
liquid, electrical conductivity of (Bor- 
NEMAn.n and Muller), A., ii, 924. 
metallic, specific heat of (Saposhni- 
koff), A., ii, 182. 

variation of the physical properties of 
(PANNAIN), A., ii, 829. 
thermoelectric properties of 
(Haken), A., ii, 687. 

Allylcarbinol, ethyl ether and its di- 
bromo-dc-rivative and diphenylure- 
thane (Paiuselle), A., i, 353. 

Allyldihydro/soindole, and its picrate 
(v. Braun), A., i, 506. 

Af-Allylglycine, ethyl ester (Alpekn and 
Weizmann), P., 345. 

o- and p - Ally loxy benzoic acid, menthyl 
esters of (Cohen and Dudley), T., 
1745. t , 

Allylthiocarbamic acid, methyl and 
bornyl esters (Roschdestvensky), 
A„ i, 107. 
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Allylthiocarbamide, oxidation of j 
(Babsbtt), T., 65. 

^-Allyl-wz- and -y-tolyloxyacetic acid 
(Guillaumin), A., i, 477. 

Allylurethane and its nitroso-derivative 
(Nirdlinger, Agree, and Heaps), 

A., i, 342. , . 

Aloin (Oesterle and Riat), A., i, 274. 
Aloinoee, from aloin (Leger), A., i, 
463. . 

identity of, with d-arabinose (LSger), 

A., i, 543. 

Alstonite (Kreutz), A., n, 306 ; 

(Spencer), A., ii, 307. 

Alum, formation of basic aluminium 
sulphate when zinc sulphate is 
boiled with (Schweissisger), A., 
ii, 615. 

storage of, in zinc vessels (Langkopf), 
A.,ii, 507. 

Alumina. See Aluminium oxide. 
Aluminium, preparation of, from alumin- 
ium silicate (Groppel), A., ii, 
289. 

as a laboratory experiment (Neu- 
mann and Olsen), A., ii, 412. 
band spectrum of (Lf.i'oq de llois- 
BAUD.ll an), A., ii, 3. 
ultra-red line spectrum of (Paschen), 
A., ii, 1014. 

action of heat on, in a vacuum (Kohn- 
Abrest), A., ii, 212. _ 
action of mercuric chloride on (Koiin- 
Abrest), A., ii, 506. 
cation, hydrolysis of salts of the 
(Povarnin), A., ii, 412. 
dishes and other appliances in electro- 
lytic analysis (Formanek and Peg), 
A., ii, 67. 

Aluminium alloys with copper, electrical 
properties of (Broniewski), A., n, 
128. 

with mercury, oxidation of (Jour- 
dain), A., ii, 715. 

with silver, electrical properties of 
(Broniewski), A., ii, 715. 
Aluminium salti, formula of, and of 
corresponding compounds of other 

metals (Coops), A., ii, 506 ; 
(Olivier), A., ii, 507. 
influence of, on the colour of flowers 
(VoUK), A., ji, 62. 
volumetric estimation of (Telle), 
A., ii, 457. 

Aluminium sodium carbonate, dawson- 
ite, an (Graham), A., ii, 136. 
chloride, compounds of, with nitro- 
compounds of benzene hydro- 
carbons (Menschutk in), A., i, 234. 
nitride, preparation and fusion of 
(Work), A., ii, 854. 
nitrides (Kohn-Abrest), A., ii, 506. 


Aluminium nitrides and oxides f r , 

heatiDg the metal in air (Seem; 0 - 1 * 
A., ii, 615 ; (Kohn-Abrest) a ■' 
715. ’ 

oxide {alwnina), thermic lednoiioi , r 
(Askenasy and Lebedev*., i 
ii, 780. " 

from oxidation of alumiiiinm am ,i 
gam in air (JourdainI a ■' 
297. ° ‘ ’’ 1!; 

adsorption of mefcds and nietal'i- 

oxides by (KleinstCc^ a ' if 
715. " ■’ u - 

oxides (Kohn-Abrest), A., ii, 

phosphate, positive electrification div 
to heating (Garrett), a if 
923. ■’ ’ 

silicate, preparation of metallic aim 
minium from (GroppelI, a ii 
289. _ ’’ 1 

silicates, isomerism in the group ,j 
(Vernadsky), A., ii, 136. ' 
sulphate, use of, in catalytic reacting 
(Sbnderens), A., i, 649. 

| Aluminium organic compounds, preiiara. 
tion of (Schliemann’s Exi’oi:t- 
Crresin-Fabrik), A., i, 651. 
Aluminium, estimation of, in its ores 
(Calafat y Leon), A., ii, 1113. 
determination of, in inorganic plant 
constituents (Harf .) 5 A., ii, 1001, 
Alums, diffusion of the (Parsons and 
Evans), A., ii, 1069. 

Amalgams. See Mercury alloys. 
Amblygonite, analysis of (Coiomi- 
bceuf), A., ii, 897. 

Ami de, Br, from aininodime- 

thylethylcarbinol and bromovaleixl 
chloride (FOURNEAU), A., i, 823. ‘ 
C.^H^OqNS, from l-aminoanthraquiii 
one and anthraquinone-2-sulphninl 
chloride (Seer and Wkitzenbuce 1 . 
A., i, 571. 

C 29 H 15 0 5 N,froin2-aminoanthi'aquiiiiJUP 
(Seer and W ritzenbock), A,, i, 
570. 

C 42 H, 2 O 10 N ? S 2 , from l:5-(liamtD0- 
anthraquinono and anthraqnhmne- 
2-sulphonyl chloride (Reeh and 
Weitzenbock), A., i, 571. 
Amides, preparation of, by the action ", 
ammonium sulphide 011 aliphatic 
aromatic ketones (AYillgekoiit 
and Scholtz), A., i, 392. 
from phenyl alkyl ketones (but- 
GERODT and Hambreciit), A-J. 
117. 

viscosity of (Duksta.n end Mraau 
T., 1935 ; P., 201. 

’ molecular complexity of, in vance 
solvents (Meldrom and 
T., 1005, 1805 ; P., 211, 213. 
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s the molecular complexity of, in J 
liquid state (Turner and ; 

SUi.?; 1 * 

f imino- acids (Bergell and 
rf «Ln S o),A.,i *M. 
e sulphunc acid (Ephraim and 
° Gi'REWiiscH), A., ii, 198. 

.-Mines. constitution of the (Cohen j 
Marshall), T., 328 ; P.,24 j 
(Russell), T., 953 ; P., ! 


59. 4 • 

imines (Johnson and Guest), A., i, i 
310, 470. 

structure and sympathomimetic action j 
of (Barger and Dale), A., ii, i 


molecular complexity of, in the liquid 
state (Turner and Merry), P., 


i 20. 

•iction of, ou phthalic acid (Tingle i 
‘ and Brf.nton), A., i, 263 ; (Tingle 
and Bates), A., i, 849. 
condensation of, with aromatic ketones ; 

(Reddelien), A., i, 746. 
aromatic, coloured additive products ; 
of (Wielant) and Weckeii), A., 


i, 242. 

additive compounds of, with phenols 
(Dollinger), A., i, 700. 
action of, on ethyl raalouate (Chat- ; 
taway and Olmsted), T., 938 ; j 


P.,69. 

primary aromatic, condensation of, 
with chloralaniline (Jordan), A., i, 
664. 

mercuriated, action of dinitrophenyl- 
pjridinium chloride on (Reitzen- 
stein and Stamm), A., i, 348. 
primary, action of, on glyoximeper- 
oxides (Boeseken), A., i, 643. 
primary and secondary, new method of 
preparation of, from ketones (Loff- 
i.er), A., i, 611. 

and ammonia, separation of (Berth- 
eaume), A., ii, 663, 808. 
salts of, reaction with rongalite (Binz 
and Marx), A., i, 728. 
secondary, preparation of, from carb- 
oxylic acids (Le Sueur), T., 
2433 ; P., 290. 

condensation of, with ethyl y-bromo- 
aa-dimethylacetoacetate (Gault 
and Thirode), A., i, 856. 
mino- acids, production of sugar from 
(Ringer and Lusk), A., ii, 227. 
quantity of, yielded by acid hydrolysis 
of proteins (Osborne and Brejesk), 
A.,i, 447. 

catalytic action of (Dakin), A., i, 

101 . 

degradation of, by bacteria (Brasch), 
A., ii, 60. 


Amino -acids, utilisation of, by the 
tubercle bacillus (Koelkeii and 
Hammer), A., ii, 737. 
fate of, in the organism (Lusk), A., ii, 
520. 

katabolism of (Ft, a row), A., ii, 321. 
insoluble lead salts of (Levene and 
van Slyke), A., i, 719. 
derivatives of (Abderiialden and 
Guggenheim ; Abderiialden and 
Funk), A., i, 226 ; (Abderhalden 
and Kautzsch), A., i, 253 ; (Abdek- 
haliikn and Blumberg), A., i, 
371. 

compounds of, with ammonia (Bergej.l 
and V. WuLFINO), A., i., 365 ; 
(Bergell and Biiugsch), A., i, 546. 
attempts to prepare glycerides of 
(Albekn and Weizmann), P., 345. 
methylationof(ENGELAND), A., i, 843. 
amides of (Bergell and v. Wulfing), 
A., i, 304. 

esters of, compounds of quiuones with 
(Fischer and Schrader), A., i, 
270. 

action of jp-benzoquinone on (Sieg- 
mund), A., i, 749. 

halogen (Wheeler and Johns), A., 

i, 114. 

aromatic, synthesis of (Houben, 
Schott mull Kit and Freund), A., 
i, 34 ; (Houbf.n and Freund), A., 
i, 110. 

alkylation of (WHEELER and 
Johns), A., i, 381, 842; 

(Wheeler and Hoffman), A., i, 
606. 

racemic, hydrolysis of, by fungi 
(Pringsheim), A., ii, 437. 
in urine, formaldehyde-titration of 
(Malfatti), A., ii, 662. 
estimation of, by the formaldehyde 
titration (Henriques and Soren- 
sen), A., ii, 466 ; (de Jager), A., 

ii, 467. 

estimation of, by formaldehyde, 
influence of urea on the(DE Jager), 
A., ii, 761. 

estimation of, in urine (Lindsay), A., 
ii, 83 ; (Frey and Gigon ; Henri- 
quks and Sorensen ; Yoshida), A., 
ii, 164. 

Amino-alcohols, derivatives of (Fouu- 
NEAU), A., i, 246, 822. 

Am ino aldehydes. preparation of 
(Ciiemische Werke vorm. Heinrich 
Byk), a., i, 322. 

Aminoaryl alcohols. See Alcohols, 
aminoaryl-. 

Amino-compounds, aliphatic, action of 
oxygen 011 , in the presence of copper 
(Traube), A., i, 294. 
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Amino-componnds, aromatic, action of i 
sulphites on (Btjcbereb and bon- 
NINBUKg), A., i, 1*4. . 

Aminohydroxy-acids, synthesis ot 

(Fischer and Zempl£n), A., 1 , 10 n. 

AAmino-ketones (Gabriel), A., i, 229. 

Aminolactones from diacetone alcohol 
(Kohn and Bum), A., i, 136. 

ii-Aminophanola, action of unsaturated 
dicarboxylic acids_ on (Piotti), A., i, 
264. 

Ammino- salts, new series of solid (Poma), 

A., ii, 417. . 

Ammonia formation m soils (Lipman 
and Brown), A., ii, 435. 
gaseous, specific heat and chemical 
equilibrium of (Nernst), A., ii, 26o. 
combustion of, effect of ultra-violet 
light on the (Berthelot and 
Gaudechon), A., ii, 564. 
the elimination of, following the 
administration of amino-acids, 
glycylglycine, and its anhydride 
(Levene and Meyer), A., ii, 53. 
concentration of, in blood, to produce 
tetany (Jacobson), A., ii, 986. ^ 

solid hydrates of (Rupert), A., n, 
605. .. 

action of, on mercurous chloride (bAH a 

and Chondhuri), A., ii, 712. 
quantitative distillation of, by aera- 
tion (Kober), A., ii, 651. 
and amines, separation of (Berth- 
EAI'Me), A., ii, 663, 808. 
source of error in the estimation of 
(Barral), A., ii, 155. 

a new distillation arrangement for 
estimation of (Berthold), A., n, 

estimation of, by Ronchese’s method 
(Wilkie), A., ii, 240. 
estimation of very small amounts ot, 
in large quantities of air (Lif.ciiti 
and Ritter), A., ii, 70. 
estimation of, in blood (Woi.f and 
Marriot), A., ii, 762. 
estimation of, in water, in the presence 
of hydrogen sulphide (Bartow and 
Harrison), A., ii, 998. 
titration of, in urine (v. Spindler), 
A., ii, 449 ; (Bjorn -Andersen and 
Lauritzen), A., ii, 450. 

Ammonium salt* of volatile acids, hydro- 
lysis of (Buck), A., ii, 291. 
quaternary, kinetics of the decom- 
position of, in chloroform solution 
(Wedekind and Pasciike), A., 
ii, 597. . . 

quaternary, influence of constitution 
on the velocity of decomposition 
of (Wedekind and Paschke), A., 
i, 372. 


Ammonium ferric arsenate (( 


A., ii, 509. 

antimony tetrabromide an,] } 
chloride (Ephraim and Weisbevm 
A., ii, 41. ‘ " l; 

carbonate, electrolytic oxidation 
(Fighter and Kappelek), A. jj q? 
scandium carbonate (Meyer, W’tntf,-' 
and S peter), A., ii, 854. ' ' 

^rchlorate as a reagent (Salv^on 
A., ii, 1002. « ' 1 ' 

chloride, vapour pressures of ($ j„ TH 
and Menzies), A., ii, 1037 . 
reaction of, with potassium dnihrom 
ate (Frankfort er, Roeericb 
and Manuel), A., ii, 292. ' ’ 
antimony ferric chloride (FI phraim ami 
Weinberg), A., ii., 41. 
halides, dimorphism of (Wallm^ 
A., ii, 208. 

hydrogen fluoride, evaluation of 
(Deussen), A., ii, 749. 
zinc iodide (Ephraim and Model 1 * \ 
ii, 851. 

barium arsenosoroolybdate (Ephraim 
and Feidel), A., ii, 301. 
cupric arsenosoinolyhktes (Ephraim 
and Feidel), A., ii, 301. 
phosphomolybdate, precipitation of. in 
the presence of organic acids 
(Maderna), A., ii, 804. 
silver nitrate (Schreinemakers and 
be Baat), A., ii, 489. 
nitrite, preparation of (Neoci and 
Adhioary), P., 297. 
magnesium phosphate (Bfbe), A., ii, 
804. 

oxytriseleuophosphate (Ephraim and 
Majler), A,, ii, 207. 
sulphate, sulphuric acid ami water at 
30°, the system (van Doi:p), A., 
ii, 698. 

efficiency of, as a fertiliser (Vanua), 
A., ii, 538. 

magnesium sulphate, solubility af 
(Lothian), A., ii, 504. 
thiocyanate, cryohydrate of (Vasi- 
ueff), A., i, 465. 

I Amorphous substances, transformation 
of, into crystalline (Doelter), A., u, 
696, 834. " f . 1 . 

Amygdalase, occurrence of, in plant 
(Armstrong, Armstrong, m 
Horton), P., 334. 

Amyedalin, decomposition of (mr 
A., i, 123. . 

hydrolysis of, by emulsin 
thaler), a., 1 , 403. 
abiose derived from (Giaja), 

Amyl alcohol, a reaction of (v. 
Herzfeld, and Rewiiwoff), •. 
462. 
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alcohol, estimation of, in alco- 
holic liquids (Lassekbe), A., ii, 1005. 

. ‘ laaune, ferrichloride (Scholtz), A., 
i 96. 

, I’loro- hydrochloride and platini- 
chloride (v. Brack), A., i, 820. 
amvlaae (Wohl and Glimm), A„ i, 799. 
from cereals and malt (Chkzaszcz), 
\ ii, 994. 

smyiasee (Kendall and Sherman), A., 
i J 799 ; (Sherman, Kendall, and 
Clark)’, A., ii, 1012. 

Amvlhenzene, e chloro-, and t-iodo- (v. 

Brack), A., i, 844. 
fi AmylcR r ^ am ^ n0 a ' na P^^ sn ^' 
phonic acid, sodium salt (Bamschk 
AS1LIN-& Soda-Fabrik), A., i, 667. 
Araylene, action of aluminium chloride 
o fid of heat on (Engler and Routala), 


A., i, 2. 

A^Amylene, additive power of (Brunel 
and Probeok), A., i, 805. 
2-Aniylenedihydrowoindole, and its 

methiodide (Scholtz and Wolfrvm), 
A., i, 773. 

0 . Hi’, and jMMAmyloxybenzoic acid, 

men thy 1 estersof (Cohen and Dudley), 


T., 1744. | 

Ansroxydase in milk (Bordas and 
Touplain), A., ii, 57 ; (Sakthou), A., 
ii, 57, 226. 

Anaesthetic properties of magnesium 
salts (Guthrie and Ryan), A., ii, 793. 
Anesthetics (British Association 
Reports), A., ii, 735. 
local, and narcotics (Gros), A., ii, 
529,793. 

and laurel leaves (Waller), A., ii,741. 
Analysis, heat of chemical reactions as a 
basis for (Howard), A., ii, 239. 
spectral quantitative (Hem pel and 
von Klemperer), A., ii, 995. 
of anthracene derivatives (Holder- 
mann and Scholl), A., i, 285. 
of gases from mineral springs (Hintz 
and GrOneut), A., ii, 356, 1111; 
(Henrich), A., ii, 1111. 
calorimetrical, of hydrated salts 
(Donnan and Hope), A., ii, 392. 
Analysis, electro- (British Association 
Reports), A. . ii, 754 ; (Benner), 
A., ii, 999 ; (Kollock and Smith), 
A., ii, 1000. 

rapid (Price and Humphreys), A., 
ii, 446. 

rapid, the mercury cathode in 
(Kimley), A , ii, 654. 
of metals (Perkin and Hughes), 
A., ii, 898. 

elementary, of difficultly combustible 
substances rydi in carbon (Holder- 
MANNand Scholl), A., ii, 353. 


Analysis by means of a calorimetric 
bomb (Higgins and Johnson), A., 
ii, 460. 

microchemical (Emich and Donau), 
A., ii, 152 ; (Emicb), A., ii, 237. 
of rare earths (Urbain), A., ii, 
505. 

qualitative, of the filtrate from the 
hydrogen sulphide group (Peter- 
sen), A., ii, 654. 

thermal, in metallurgical processes 
(Fp.iedrich), A., ii, 267. 
of fused mixtures of potassium sul- 
phate and fluoride (KarandAeff), 

A. , ii, 33. 

application of, to binary organic 
systems (Tsakalotos and Guye), 
A., ii, 826. 

application of, to organic chemistry 
(Guye), A,, ii, 470. 
volumetric, estimation of the alkaline- 
earth metals{DuxoiT and Mojoiu), 
A., ii, 343. 

by precipitation and measurement of 
electrical conductivity (Dutoit), 
A., ii, 342. 

Anaphylaxis of guinea-pigs, action of 
atropine on (Auer), A., ii, 985. 
Anglesite, synthesis of (Fiolti), A., ii, 
621. 

Angostura alkaloids (Troger and 
Muller), A., i, 414. 

Anhydride, C^H^O^, from disulphide 
C.„H i% 0^ 4 and potassium cyanide. 
(Tschugaeff). A., i, 862. 

Anhydrides, addition of, to aldehydes 
and ketones (Wegscheider and 
Spath), A., i, 155. 

action of carbon tetrachloride vapour. 

on (Camboulives), A., ii, 202. 
acid, rate of hydration of (Rivett and 
Siduwick), T., 1677 ; P., 200. 
of monobasic acids, action of ethyl 
bromoacetate on (Luniak), A., i, 
90. 

of fatty acids, preparation of, from 
their salts (Goldschmidt), A., i, 
650. 

Anhy droco tarnin e aminophthalide (Hope 
and Robinson), P., 230. 

Anhydrocotarninenitrophthalide (Hors 

and Robinson), P., 230. 

Achydrodiresorcinolacenaphthenone 

(Zsuffa), A., i, 862. 
Anhydromethylenecitric acid, and its 

odium salt (“ citarinc ”) and its 
hexamethylenetetramine derivative 
(“ helmitol ”), assay of (Hegland), A., 
ii, 555. 

Anhyd ro • oxymethylenediphosphonc 
acid, synthesis of (Contabdi), A., i, 
157. 
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Anhydropicrotin, jsml its salts (Hork- 

mavnK A., i, 577. 

Anhyiropicrotinic acid (Horkmans), 

aidUd'ps aiiil t licit chlorides, action of 
^magnesium alkyl halides on (Busch 
and Fleischnaxn), A., 1 , US. 
Anilide-o-carboxylic acid, eyano- ethy 
ester, and its hydrochloride and 

hydriodide (Finger and Zeh), A., ), 

382 

Aniline, audits homologues, ^sorption 
spectra of (Purvis), 1., 1546 ; B-. 

194. 

electrical conductivity of solutions in 

(Saohanoff), A.,u, 1027. 

oxidation of (WlLLST AFTER and 

Majima), a., 1 , 748. 
reduction of nitrobenzene to (Otin), 

cause of the red coloration of (Gibrs), 

A., i* 550. , p i i 

existence of compound of phenol 
and, in the liquid state (KRBMANN), 

aetton'of dichloroacetic acid on, and 
its homologues (Heller and Asui 
kf.nasi), A., i, 738. 

additive compounds of, with bromo- 
nitrophenob (VAX Eup), A., , 

Aniline' salts, hydrolysis of •— > 
colorimetncally (1 izard), T., 2490 , 

hydrochloride, molecular weight of 
‘(PnmnsKA), A., l, 106. 
antimonyl tartrate (Avon), A., 1 , 

arsenyl tartrate (Yvos), A., t, 310. ■ 

Aniline, nl-nitro-, citrate and m nitro- 
phenyltartramate (Tingle and , 
Burke), A., i, 21. , , 

(rfranitro- (Flvrscheim and Simon), | 

Anilines 8 substituted, addition of hydro- 
gen chloride to, at low temperatures 
(v, Korczfsski), A., t, 550. 
nitro-, chromoisomerism and i homo- 
chromoisomensm of (Hamzsc.h), 

A., i 475, 727. .... . 

isomeric, binary solution equilibria 
of the (Kremann), A., n, 930. 
Aniline-black and allied compouuds 
(Green and Woophead), T., , 

P 223. 

AniiInsiulphonamic_ acid (Weil and 
Weisbe), A., i, 470- . 

3-Anllino-7-acetylamino-2-inctflyl-d* 

qninasolone (Bogekt, Amend, and 
Chambers), A., i, 895. 
S-Anilinoacridone and its hydrochloride 

(Kalb), A., i, 633. 


AnilinoanilcycApentenedione, hy.lu, s 
(Jackson and Flint), A., i, i;g 


I.IAORS'J.' auu ,, * 

1 - Anilinoantbraquinone, opWkm i no 

(I,aub 4 and Libkind), A., i, 494 

2-Anilinoanthraquinone, op-Jiaoi,,,,. 

and op-di nitro- (LaubE and Luskin ,, 

A., i, 493. 

4 Anilinoazc l pbenyl S-methyl-y p, r . 
azolone (Bulow and Bozexh.viuii 
A., i, 233. 

at-Anilinohenzaldehyde^iiitro- ami ... 

chloro-p-nitro-phenylnydrazone (IV 

zio), A., i, 339. 

2-Anilinobenzoic acid, 3:5-dinitim 

(Zixcke), A., i, 556. 

Anilinop-benzoquinone^ (Wi uistatjek 
and Majima), A., i, <48. 

1 • a -AnUmobenzyl-2-naphthol-3-carV 
oxylic acid, methyl ester ol, ami its 
hydrochloride (Frif,T)I.\ A., i, 742 

1- Anilino-2-it’J^.-butyl-4:5-diplieayl. 
pyrrole (Boon)i T. > 1259 •, P., 94. 

Anilino ^-chlorophenyl^chlorostyryl. 
methyl, chloride, jp-nitro- (Straps and 
ACKEIlMAXX), A. , i, 242. ^ 

2 - Anilinodehydroacridone (Kalb), A., i, 
638. 

3- Anilino-l:l'dimethyl-A ( cyr/fhexenyl- 
idene-5-cyanoacetic acid, etlivl ostcr 

i (Cross ley and Gilling), T., u27. 
5-Anilinol:3Aimethylpyrazole 

(Michaei-is and Laghwitz), A,, i, 
612. 

a Anilinodiphenylacetic anhydride 
(Stole*.), A., i, 738. 

: 4' - Anilinodiphenylamine-2-carhoiylic 

acid (Kalb), A., i, 638. 

1 Anilino-o-hydroxyphenylacetamide. 

j ami its hydrochloride (Rohuk and 
SCHARTELh A., i, 775. 
l-Anilino-2:d:6 ^rihydroxypipendins 
| /mulphite, sodium salt of (Schexkkl , 
A.,i, 375. , ' 

1 AnilinoryW'-'pentenedione, bromo- and 
1 fnbromo-, and hydroxy , aud iU 
acetyl derivative (Jackson ami r list), 

10-AniUnophenanthrene, S-liydrciy- 

(Schmidt and Lumpf), A„ i, 313. 

3. Anilinophenotoluazctbiomum, , •»' 

oylainiuo- 2 : 4 rfiacetylamino-, ^ t 
diamino-7-benzoylammo., 6 th I nto 

(Mitsugi, Betschlau, and MeMUa 
A., i, 338. . 

y-Anilino-a-phenoxypropanol It" 1 ' 

vp a it \ A., I, 24 i . 

S-AniUnmS-phenyldihyaropyraso^ 

azolone (Michakus and Leo), A., h 

3.Aniiino-5.phenyl,.'0«Mlel»»"» 

ami 4-mtroso-_ ("'t' u>11 
Gmelis), A., i, 784. 



INDEX OK SUBJECTS. 


ii. 1285 


Uwtoo-i’-^open-a-o^ (Jack- 

. ljlUijl o 4 -qui 3 iazoloae- 2 -carboxylic 

3 A cil ethyl ester ( Bogeut aucl GouT ‘ 

vv-i'i A., i» 284. 

.^iinotliiohydantoiii (Freriuhs and 
FiiUSTEE), A., i> 191. 
o 5 Anilo-1 : 2 : 3 -trimethylpyrazole. See 

! . Methylanilopyrine. 

Jit, (Miff's bases), isomerism of 

A a>sKLMiKo), A., i, 174. 

A ma l fibres, ‘causes of the coloration 
of (Suida), A., i, 761. 
tissues. See Tissues 
initials, absorption of hydrogen chloride 
^ by (Leiimann and Burgk), A., u, 

<*32. . , . 

freshwater, the relation between ad- 
sorption and toxicity of salt solutions 
on (Ostwald and DbunosCUEcK), 

A. , ii, 592. < . 

hibernating, purine metabolism in 
(Kennaway), A., ii, 728. 
marine, influence of oxygen pressure 
on the gaseous exchange of (Henze), 

A., ii, 785- .. 

polar, bile of (Hamm austen), A., u, 
879. . . ... . 

occurrence of arsenic in (IIeadden), 

A., ii, 89°- . . .. . .. 

Anisaldehyde, occurrence of, m the fruit 
of Tahiti vanilla (Walbaum), A., n, 
235. . , ; 

condensation of, with resorcinol (rOI’K 

and Howard), T., 972 ; l 1 ., 88 . 
-chlorate (H ofmann, Uoth,HohoU>, • 
and Metzler), A., i, 819. j 

Anisaldehyde, ©-hydroxy- (p -idlww- 
wilicijMdchjide), preparation ol 

(Halle & Co.), A., i, 40. 
and its aldazine (Fribdi.andeii), A., 
i, 176. 

Auisaldehyde-o- and m-tolylhydr&zones 
(Padoa and Graziasi), A., i, 135. 
Atisaldehyde-1:2 :4- and 1:3:4 xylyl- 
hydrazones (Padoa and Gkaziani), 
A., i, 509. 

AuUaldehyde- 1:3:5- and l:4:5-xylyl 
hydrazoues (Padoa and Gkaziani). 
A., i, 778. 

^-Anisic acid, 3 :5-rf«-iodo-, and its methyl 
ester (Wheeler and Liddf.e), A , 
i, 19. 

dithio-, (^metkoxyphenylearbithbiile 

arid), and its salts, esters and 
disulphide (Bloch and Huhn), 
A., i, 257. 

t Anisidiue, 5-nitro- (Fauhweeke 
voiiM. Meistek, Lucius, & Bruning), 
A.,i, 661. 

•Anisidine, oxidatiou of, and rfibromo- 
(Wieland and Wecker), A., i, 244. 

xcvm. ik 


/J-Aniaidine, dtnitrohydroxy-, aud its 
acetyl derivative ami 2:3:6*£nuitro-, 
and its derivatives ( RevekdIN), A., i, 
470. 

^-Anisidine 8, tnnitro-, products of diazo- 
tisation of (Meldola aud Revkrdin), 

T., 1201; P., 132. 

3-v^-Anisidino-5-phenyl<woxazole, 4- 
amino-, and 4-uitvoso- (Wiklanh, 
Gmei.in, and Roseeu), A., i, 785. 
l-7'-Anisidyl-3-benzylidenerhodanine 
(Antulich}, A., i, 764. 
l-^v-Anisidyl-3 -^-dimethylamincibenzyl- 
idenerhodanine (Antulich), A., i, 
765. 

1 -//- AnUidyl- 3-y/-hydroxybenzylidene- 
rhodanine (Antulich), A., i, 765. 

1;» Anisidyl-3-^- hydroxy- /«-methoxy- 
benzylidenerhodanine (Antulich), 

A., i, 76,5. 

l-/;-Ani8idyl-3-</MiitrobenzyUdene- 
Thodanine (Antulich), A., i, 765. 
p-Anisidylrhodanme (ANTULICH), A., i, 
764. 

Anisole, 2:3:5-fr(iiitro-4-acetylamino-, 
and 2 :3:5-<Wnitro-4-amiiio- (Mel- 
DOLA aud KUNTZEN), T., 455 ; P., 
58. 

pcntubrouio- (Bonn baud), A., i, 670. 
Anisole-5-a70-/l naphthol,3-intro- (Fakb- 
WEIiKE VOHM. M LISTER, LlXIUS, & 

Brunino), A., i, 664. 
i and ^/-Anisoylacetic acids, methyl 

esters, aud their nitroso-derivatives 
(Wahl and Su.beuzweig), A., i, 263. 

; Anisoylanisylidenehydrazine (Cnunus, 
MelnHacii, and Rissom), A. s i, 509. 

■ „ , „r.~, and /'-Anisoyldehydracetic acids 
(Wahl and Silkerzwkig), A.,i, 283. 
Anisoylhydrazine fCrinius, Melsbacji, 
j and Rlssom), A., i, 509. 

l-Anisoyl-4 methylcoumarone, 2-hydr- 
oxy- (Atweus), A., i, 630. 

! o-Anisoyl-jz-nitrophenylpyrazolone 

(Wahl and Su bbuzwbkO, A., i, 263. 
o-, m and p Anisoylphenylpyrazolone 
(Wahl and Silhkuzweig), A., i, 263. 
Anisyl alcohol, occurrence of, in the 
j fruit of Tahiti vanilla (Walbaum), 

, A., ii, 235. 

'j a-Anisyl-a-eyc/ohexylbutan-v one (Koh- 
ler and Hr UN lev), A., i, 392. 
j 3-yj-Anisyl-2-metliyl 4 quinazolone, 7- 
I acetylamiuo- (Bogeut, Amend, and 
Chambers), A., i ; 895. 
Anisyl-a-naphthylcarbinol (ScHi kakov- 

sky), A.,i, 169. 

Aiiisyloxazolone, and oximino-, panta- 
chromic salts of (IIantzscii and 
I Heilup.os), A., i. 199. 

Annual General Meeting, T., 651 ; 1. 

1 73. 
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Anophorite, a new hornblende from the 
Katzenbuckel (Freupenberg), A., ii, 
721. A vr 

Anoxybiosis, gaseous metabolism in 
(Lesser), A., ii, 429. 

Anthracene, photoelectric experiments 
with (Byk and Borck), A., ii, 814; 
(Steubjkg), A., ii, 1021. 
derivatives, analysis of (Holds k mans 
and Scholl), A., i, 285. 
series, preparation of condensation 
products in the (Bapisdhe Anilin- 
& Soda-Fabrik), A., i, 397, 701, 
702. 

Anthracene, f/ibromo-, irfrnbromide, 
reaction of, with organic magnesium 
compounds (Naumoff), A., i, 549. 

1 - Anthracenealdehyde, 2-hydroxy-, and 
its oxime, phenylhydrazone and 
aldazine (Bkxdzik and Fried lander), 
A., i, 190. 

Anthradipyrimidine (F arisen fa bkiken 
vorm. F. Bayer A Co.), A., i, 
445. 

Anthranil (Bamberger), A., i, 2/ /. 

and 2 -anthranilcarboxylic acid, relation 
between (Bamberger and Linp- 
berg), A., i, 189. 

2 - Anthranilcarboxylic acid, bee Au- 
throxanic acid. 

Anthranilic acid (o -ami note azoic and), 
condensation of, with aromatic 
aldehydes (Wolf), A., i, 735. 
5 -brorao-, its silver salt and ethyl ester 
(Wheeler and Oatks), A., i, 
481. , . 

3 : 5 -^'bronio-, methyl ester and acetyl 
derivative (Frei-ndlek), A., i, 138. I 
chloro-, esters, condensation of, with 
nitrosobenzene (Frevndleu), A., i, 
445. 

3:4- and 5:6-*7/chloro- (Badische 
Anilin- k Soda-F abuik), A., i, 
319. 

Wrwciloro-, and its calcium and 
barium salts (Badische Anilin- 
A Soda-Fabrik), A., i, 382. 
Anthranilodiacetic acid (Baiu^chl 
Anilin- A Soda-Farms), A., i, 
318. k . 

5:6-rfichloro- (Badisciie Anilin- a, 
Soda-Fabrik), A., i, 319. 

Anthranilodi-w-acetonitrile, 

chloro- (Badisciie Anilin- & bopA- 
Fabkik), A., i, 319. 

Anthranol- 1 : 8 -disulphonic acid, potass- 
ium salt (Liebermann and Zsuffa), 
A., i, 376. . , _ , , 

Anthranolsulphonic acid, 1:2:6- aud 

l: 2 : 7 -frihydroxy-, sodium and barium 
salts (Liebermann and Zsuffa), A., 
i, 376. 


Anthranol-1 -sulphonic acid, j-otassium 
salt (Lierermann and Z>n-u') 
i, 376. p ' ' 5 

Anthranol-3-sulphonic acid, 1:2-^%,;... 
oxy- aud its sodium salt (Lie kmujiY* J 
and Zsuffa), A., i, 376. 

1 - Anthr apyrimidine , 4-amino- (Fakkev. 

FABRIKEN VORM. F. BaYRi; & f, ,Y 

A., i, 445. 

1 - Anthrapyrimidone ( Fajibkx fakrik w 
vorm. F. Bayer k Co.), A., i, 445 ‘ 
Anthraquinone, _ ethyl dchtr and naph- 
thalene, critical phenomena of t] lB 
system (FrINS), A., ii, IQfiO. 
derivatives, preparation of (Farley- 

FABRIKEN VORM. F. BaYKI: 

Co.), A., i, 396. 
colour and affinity for mordants of 
(Heller and Grunthai.) \ j 
859. 


preparation of sulphur derivatives of 
(Farbenfabriken vorm. F. Bayer 
k Co.), A., i, 325. 
thioglycine derivatives of (Fahden- 

FABRIKEN V011M. F. BAYER & Co. 

A., i, 49. 

Anthraquinone, amino-, action of benzyl 
chloride and of monochloroacetic 
acid on (Seer and Weitzenbock'. 
A., i, 571. 

chloro-a- and 3-amino-, acetyl deriva- 
tives of (Farbwekke vorm. Mkis* 
ter, Lucius, & Bruni.nl), A. f i,750. 
l:4-d<chloro, -1 :4-riichloro-5-anmio .its 
acetate and acetyl derivative, and 
l:4-tfichloro-5-uitro- (Walsh ami 
Wei/.mann), T., 687 ; F.,61. 
ehloroacetyl-l -amino-, -l-aniino-4-hydr- 
oxy - , -1 : 4 -diamino-, -1 :5 -diamino-4-.S- 
dihydroxv-, and their condensation 
products (Farbenfabriken vckm. 
F. Bayer k Co.), A., i, 49. 

1:5-, 1:6-, 1:7-, and 1-.8-, chloronitro- 
(Farbenfarpjkkn vorm. F. Bayee 
& Co.), A., i, 49. 

ZWchloro-, and d/clilorobromo- (BA- 
dische Anilin- k Soda-1 abuik 


A.,i,49- . .... 

imino-l-tluocyano-, ami i 

thiocyano- (? A kbenfabkikly 
vorm. F. Bayer k Co.)^A., i, 
iodo- (Ul.LM.lXK), A., >. ?5>- 

lraquinones, benzoylaimuo-, V 

ration of (Fakbeni- ’ABBIKEN yob*. 
Bayer k Co.), A., i, 7ol- ^ 
iraquinone series (Ulljians,; ■: > 

araquinoneacridone (Illmasn), A., 
hrlquinone3-tartoi.aimd«-2“* 

tylic acid (WiLLuKUOnr and ** 
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inthraquinone-2-earboxylic acid, 8- 

amino-, and its salts ami acetyl deri- 
vative, and 3-chloroacetylaroino- 
[WlLLGEHODT and Maffezzoli), A., 


An thrp.q uinone -2; 3 - die arb oxylimide , 

potassium derivative of (Willgerodt 
ind Maffezzoli), A., i, 679. 
Anteraqumonefluoreacein, and its salts 
and diacetyl derivative, and rfi'bromo-, 
aW l fo/iwbromo- (Willgerodt and 
M affezzoli), A., i, 679. 

Anthraqniuone 2-sulphonamide (U ll- 

jiiS'N), A., i, /51. 

Anthraquinone-6-sulphonic acid, 1:4 -di- 

chloi'o-, sodium salt (Walsh anti 
Wbizmaxn), T., 688. 

Anthraqainone-0-sulphonic acid, 

bromo-, sodium salt and l:4-rf/chloro- 
(Badische Anilin- & Soda-Fakkik), 
A., 1,270. . , 

Anthraquinonesulphonic acids, halogen, 
preparation of (Farbenfarriken 
vorm. F. Bayer & Co.), A., i, 396. 

4- S-Anthraquinonylamino- 1 - -V-methyl - j 
anthrapyrimidone (Farrksfabrikex , 
VORM. F. Bayer & Co.), A., i, 445. 

g-Anthraquinonylcarbimide {Faur- 

weree vorm. Meistek, Lucius, & j 
Bruning), A., i, 750. 
1 -Anthraquinonylglycine ^ (•Seer and 
WeitzknbOck), A., i, 571. 
Anthraquinonyl-l:2-, 2:1-, and 2:3- 
quinolines, nitro- (Badisi uj; Amlin- 
& Soda-Fabrik), A., i, 130. 

1:2-Anthranquinonylsulphonamino- 

anthraquinone (Ullmann), A.,i, 751. 
1-Anthrathiazine (LAUBKand Lirkixd), 


A., i, 494. 

1 Authrathiazole and 4- and 5-amino- 
( Fa rbesfabriken vorm. F. Bayer 
&C o.), A., i, 338. 

l-Anthrathiazole-4-mercaptan (Farbex- 
FABllIKEX VORM. F. B.YYEK Co.), 
A., i, 338. 

l-Anthrathiazole-8-sulphonic acid, 4- 

amino- (Farbenfabuikkx vokm. F. 
Bayer & Co.), A., i, 338. 
Anthroxanaldehyde, oxime of (Heller 
and Tischnbb), A., i, 65. 

Anthroxanic acid ( 2-anthranilca rbv.njl k 
arid), relation between antlirauil 
and (Bamberger and Lixduerg), 


A., i, 189. 

5-bromo* (Heller and Frantz), A., 


i, 849. 

Anti- coagulating substance, secreted by 
the liver (Doyox), A., ii, 427. 
Antidiastase, presence of, in malt in- 
fusions (Vandevkldf.), A., ii, 645. 
Anti-leucoprotease (Bradley)* A. ,i, 795. 
Antimony, spectrum of (Royds), A., ii,87. 


Antimony, influence of, on the system ; 
iron and carbon (Goekens and El- 
lingen), A., ii, 298. 

Antimony compounds, physiological 
action of (Thomson and Cushxy), 
A., ii, 330. 

Antimony alloys with bismuth and 
copper (Parrayano aud Viviani), 
A., ii, 779, 852, 

with coppevand bismuth (Pakravano 
and Viviani), A., ii, 956, 1068. 
with tin, analysis of (McCay), A., ii, 
1003. 

Antimony ammonium /Wrabromide and 
ferric ammonium chloride (Ephraim 
and Weinberg), A., ii, 41. 
halides, compounds of, with methyl- 
amine, ethylamine, aud diethyl- 
amine (Ephraim ami Weinberg), 
A., ii, 41. 

hydride, estimation of (Recklebex 
aud GClTICH), A., ii, 352. 
lUallous fluorides (Ephraim and Hey- 
MANN), A., ii, 37, 

bisulphide, varieties of (Zani), A., ii, 
219. 

Antimony, estimation of (Sanger and 
Riegit), A., ii. 161. 
volumetric estimation of (Schmidt), 
A., ii, 551. 

arsenic and tin, estimation of, by 
means of potassium ferricyanide 
(Palmer), A., ii, 547. 
and Liu, separation of, by distillation 
(Plato), A., ii, 903. 

Antimony organic compounds, aromatic 
(May), T., 1956 ; 1\, 142, 218: 
(.Morgan, Micklethwait, ana 
Whitby), T.. 34 ; P., 151. 

Antimony poisoning in compositors 
(Schrumpf and Zabel), A., ii, 986. 
AntiproteaBe of yeast juice (Buchner 
and HAFJIN), A., i, 648. 

Antipyrine, inliuence of, on the proteins 
of blood-serum (Ckiivello), A., ii, 


515. 


detection of in pyramuloue (Piumot), 
A., ii, 83. 

Anti thrombin (Howell), A., j, 793. 
Antitrypsin (Coblinf.r), A., ii, 623. 
formation of, in the organism (Braux- 
stein and Kerin off), A., ii, 786. 


and trypsin (Meyer), A., i, 211. 
of the blood and of urine, relation 
between (Hirata), A., ii, 971. 

Antlerite, identity of stelznerite with 
(Schallkk), A., ii, 1076. 

Aorta, normal and atheromatous, amount 
of cholesterol and its esters in the 
(Windaus), A., ii, 733. 

Apatite from Carrock Fell, Cumberland 
(Finlayson), A., ii, 308. 
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Apncea, fatal, after excessive respiration 
(Henderson), A., ii, 137. 

Apocyneum, action of au active principle 
from (Dale and Lai olaw), A., ii, 529. 

Aporrhegma (Ackermann and 
Kutscher; Ackermann), A., ii, 
1089 ; (Engel and and Kltscher), 
A., ii, 1090. 

Apparatus, new (Grzeschlk), A., ii, 893. 
for laboratories and lecture experi- 
ments (Schofield), A., ii, 1053 ; 
(Thiele), A., ii, 1054. 
for analytical practice (Bbger), A., ii, 
747. 

for decantation (Netto), A., ii, 540. 
gas-filling (Lknhard), A., ii, 493. 
for the distillation of fatty acids 
(Brown and Thomas), P., 149. 
for the estimation of sulphur and 
arsenic (Kleine), A., ii, 749. 

Arabonic acid (Boddener and Toi.lexs). 
A., i, 460. 

Art u tin, true, preparation of (Hkuissey), 
A., i, 692. 

and methylarbutin, properties, dis- 
tinction and detection in plants of 
(Bourquelot and Ftchtf.xholz), 
A., i, 273. 

Arc. See under Electrochemistry. 

Arginine, occurrence of, in the bull’s : 
testis (Totani and Ivatsuyama), A., 
it, 325. 

tff-Arginine {a-anuno-S-guaiii valeric \ 
acid), synthesis of, aud its benzoyl 
derivative (Sorensen), A., i, 227. 

Argon, preparation of {Fischf.u and 
Hahnkl), A., ii, 60S ; (Clavde\ • 
A., ii, 1061. 

preparation and pltysical constants of 
(Crommeus), A.Jii, 709. 
refraction and dispersion of (Cuth- ! 
reutsos and Citiirertson), A.. ! 
ii, 561. 

dielectric cohesion of (Bovty), A., ii, 

680 . 

the ionic mobility in (Franck). A., ii, 
479. 

experiments on tile combining capacity 
of (Fischer and Sciiroter), A., ii, ; 
60S. 

solubility of, in water (v. Astro- ' 
toff), A., ii, 409. 

Argon group, gases of the, viscosities of ! 
(Rankin e), A., ii, 409, 829. 

Aromatic compounds, new synthesis of, ’ 
from aliphatic compounds (Kom- i 
nenos), A., i, 362. 

solid, threefold emission spectra of ! 
(Goldstein), A., ii, 671. 

Arsanilic acid. See Phenylarsinic acid, j 
p-amino-. 

Arsenates. See under Arsenic. 


Arsenic in the Max spring at j>,. l 
heim a.d. Haardt (Hint/j \ 
510. ll - 

occurrence of, in soils, plants ft, • . 

and animals (Headden), A. ’ ij 

pure colloidal (Lecoq), A., ii ion ' 
toxicity of (Lecoq), A., ii, 4.34 
phosphorescent oxidation of (Dr,, ■ ■ 
A., ii, 32. ' WrH -’ 

reduction of quinquevalent 
hydrogen bromide ( Rohmer ) ’ A 
774 . 0 ' '* a, »u, 

Amnions chloride, reduction of | . 
hydrogen (Besson and Fomin f 
A., ii, 406. MU ’ 

Arsenic frthydride, synthesis r, rtn , 
its elements (Voum.sosl A ii 


nmuence ot, on the organism m,- 
uitzki), A., 5i, 983. 

Arsenious acid, adsorption 0 f ] iV 
ferric hydroxide a!, ii 

106 ; (Reychlek), A., ii, 238 ! 
application of, in the estimation of 
dextrose (Litterschejf. 

Born em ann), A., ii, 80. 

Arsenic acid, action of, on gallic acid 
(Iuin), A., i, 90S. 
reaction distinguishing the oraiuie 
derivatives of, from those of 
arsenious acid (Coyelu), \ jj 
1012 . " 1 
detection of, in the presence of 
arsenious acid (Lutz and S yinxe'\ 
A., ii, 156. 

detection of, in presence of pho*- 
photic acid (Madeiina), A. ii 
896. 


precipitation of, by ammonium 
molybdate (M aderxa), A., ii, 896. 
detection and estimation of, in the 
presence of arsenious acid (Bin's- 
Nicii and Smith), A., ii, 1109. 
Arsenates, action of, on the growth m 
alg;c (CoMERE), A., ii, 437. 
Arsenic organic compounds, behaviour 
of, in the human body (Fisciiei: 
and Hoite), A., ii, 432. 
Arseuoacetylanthranilic arid (Faur- 

WERKK VO KM. MkISTER, Ll'Ul', 

& Brhning), A., i, 34. 
Arseno-albumin, preparation of 
(Klopfek), A., i, 292. 
Arsenoaryl-oxy- and thio- acetic acids, 
preparation of (Faubwekke vfiKM, 
Mkister, Lucius, & Brunino), A., 
i, 452. 

Arsenobeniene, p-tfi-iodo (Mameli 
and Patta), A., 1 , 531. 
Arsenocresol, df-amino- (Fakbiverkf 
vokm. Meistrk, Lucius. k Brib- 
ing), A., i, 804. 
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Arsenic organic compounds 
Araenomandelie acid and its sodium 

salt- (Farbwerke vorm. Meister, 
iucius, k Brunisg), A., i, 452. 
i-Arsenophenyl (Farbwerke vorm. 
* ^Leister, Luoius, & Brunisg), 
A., i, H8. 

./(‘amino-, and fcfra-amino- (Farr- 
WERKE VORM. M FASTER, LUCIUS, 

& BrOnjno), A., i, S04. 
Araenophen/lthiolacetic acid and its 
sodium salt (Farbwerke vorm. 
luster. Lucius, & Brunisg), 


A., i, 452. 

Arsenosomolybdic acid, salts oi 

(Ephraim and Feidel), A., ii, 301. 
,) Arseno-o-tolylglycine (Farbwerke 
' vorm. Meister, Lucius, k Brun- 
rso), A., i, 84. 

Arsenoxidephenylthiolacetic acid 

(Farbwerke vorm. Meister, 
Lucius, & Broking), A., i, 452. 
Arsenic, detection and serration of 
(Carlson), A., ii, 998. ^ 
apparatus for estimating (Ka-s arrow- 
ski), A., ii, 451 ; (Kleixe), A., u, 
749 ; (Swept), A., ii, 895. 
apparatus for estimation of, in iron 
ami steel (Preuss), A., ii, 1109. 
estimation of (Harkins), A., ii, 451 ; 

(Janxasch and Seidel), A., ii, 54G. 
estimation of, in copper (Axxarello), 


A., ii, 241. 

antimony and tin, estimation oi, by 
means of potassium ferricyanide 
(Palmer), A., ii, 546. 

Arsenious acid. See under Arsenic. 
Arseno- compounds. See under Arsenic. 
Aiimisia cana, occurrence of /-camphor 
in (Whittelskv), A., i, 184. 

Arterenol trimethyl ether, and its hydro- 
chloride and platinichloridc (Max- 
xich and Neumann), A., i, 413. _ 

Arylalkyl-p- amino phenols, preparation 

of (Chemische Fabiuk auf Aktjen 
vorm. E. Sobering), A., i, 28. 
Arylamines, additive compounds of 
nitrobenzene aud (Spiibo rough 
and Beard), T., 773 ; P., 71. 
secondary, preparation of substituted 
indoles from (Richards), T., 977 ; 
P. ( 92. 

Arylhydr azonemesoxal yl-5i‘s-hy dra i one 
acetoacetic acids, ethyl esters, bisazo 
compounds of (Bulow and Bozen* 
haiiivi), A., i, 205. 

Agamic acid, preparation of (Luff, 
Perkin, and Robinson), T., 1138 ; 
P., 133. 

Ascites, chylous and pseudo-chylous 
(Wallis and SchGlberg), A., ii, 


635 , 


Asparagine, synthetic production of, in 
plants (Prianischnikoff and Sciru- 
loff), A., ii, 885. 

a-Asparagine, natural occurrence of 
(Pringsiieim), A., i, 303. 

Asparagus, constituents of (Wiciikiis 
and Tollens), A., ii, S85, 886. 

Aspartic acid, preparation of calcium 
and copper salts (Abdeiuiai.dex 
and Kautzsch), A., i, 231. 
racemic, behaviour of, on putrefaction 
(Neuberg), A., i, 366. 
polypeptides from (Fischer and 
Fiedler), A., i, 656. 
separation and estimation of, and 
glutamic acid (Osborne and 
Lini»i.u), A., ii, 1007. 

Asphyxia in the spinal animal (Kay a 
and Starring), A., ii, 50. 

Association and viscosity (Tiful.G), T., 
2596; P., 328. 

Asymmetric synthesis, attempts at, by 
means of circularly-polarised light 
(Padoa), A., ii, 6. 

Atmospheric air, refraction and disper- 
sion of (Cuthbkktson and Crm- 
bertson), A., ii, 85. 
radium, thorium, and actinium in 
(Kup.z), A., ii, 476. 
disintegration products of vadium 
and thorium in (Pacini), A., ii, 374. 
ionisation of, the effect of dust juid 
smoke on the (Eve), A., ii, 479. 
by the carbon monoxide flame and 
by radium emanation (l)E 
Broglif.), A., ii, 570. 
examination of, at various altitudes, 
for oxides of nitrogen and ozone 
(Hayhfrst and Bring), T., 868; 
lb, 92. 

compressed, physiological e fleets of 
(Hill, Mackenzie, Rowlands, 
Two nr, and Walker), A., ii, 1079. 
liquid, phenomena observed on 
mixing, with water (v. Wki- 
marn), A., ii, 404. 

method of demonstrating the 
properties of (Kebesstouff), A., 
ii, 604. 

estimation of v*:ry small amounts of 
ammonia in large quantities of 
(Liech it and Ritter), A., ii, 75. _ 
estimation of carbon^ ^ monoxide in 
(Boutal), A., ii, 157. . 

Atom, shape of the (Kleeman), A.,n,/04 
number of electrons in an (Chow niF.R), 
A., ii, 918. . , 

Atoms, the mechanical vibration ot 
(Sutherland), A., ii, 946. 
and molecules, the nature of the force 
of attraction between (Kleeman), 
A., ii, 492. 
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Atomic transpositions, intramolecular 
(MontagNE and Koopal), A., 1 , > 

Atomic vibr&Uon, fundamental constant 
of (Sutherland), A., n, Hb. 

Atomic volumes. See Volumes. 

Atomic weight, a function of the ^lo- 
tion of space- symmetry ratios 

(Howard), A., ii, 490, 600. 

determinations, vacuum correction of 
weighings applied to (Gove and 
ZachakiadHs), A., 11; 111 
of mercury (Easley), Am n, 957. 
of nitrogen (Gvye and Drouginine), 

A., ii, 1056. , , 

of phosphorus (Baxter and Joses), 

A., ii, 238. 

\ of platinum (Arciubai.o), A., u, 

of silver, lithium, and chlorine 
(Richards and Willard), A., u, 

292. 

of Strontium (Thorpe and Francis), 

A. ii, 209. 

of tantalum (Balkr), A., it, 962. 
of vanadium (Prandti. and I, lever), 

Atomic wiights of groups of the periodic 
system, relation between (bUlER- | 
inga), A., ii, 191* .. 

calculation of (Hishiuis), A., u, 26, 

as^mathotnatical functions (Lorino). 

true,' according to Stas s determina- 
tions (Di-breeil), A-, -'I, 

290 

reDort of the International Committee 
on, T., 1861; V., 190. 
table of, T„ I860; P- 193. 

Atomic weight values, repeating hgures 

in (Lorisc), A., 11, 105-3. 

Atcxyl (sodinm wMMophtpylnrs.mh) 
(Blimen ihal), A., 11, 98-. 
toxicity of (Mt'Tni, A., ..,640 
reactions of (i IOR1), A., ",.101- 
Atradylis gimmifera, principles of 
(Angelico), A., 1, 403. 

Atropine, action of, in anaphylaxis of 
guinea-pigs (Aver), A., 11, 98., 

physiological action of (Cr-HNY), A,, 

1 ii 1095 

Atropine halogen acetamides (KiniioHN 
and Guttler), A., 1 , 131- 

Aucubin, presence of, m varieties ot 
Aucuba japonim (Leras), A., «, «■>. 
Augite from the Rliiin basalts (Galkin), 

Airfk VrcMoratc (Hofmann, Kirm- 
retjther, and Thal), A., 1, 168 . 
Aurons salts. See under Gold. 
Auto-adsorption (Lewis), A., 11, 9 J 4 - 


Autolysis (Lindemann), A., ii, 10s.; 
study of, by physiocliemical methods 
(Benson and Wells), A., .j 
action of mercury salts on (Tin-,-, 
A., ii, 142. 

Availability of hydrogen chloride i„ 

-1 orahl+iftTl . inOllPPlfin 


VttllttUAAAAJ se. ~ j . ^ (|) 

alcoholic solution, influence of water 
on the (Lapworth and Partikgtov 
T., 19. 

Avogadro’s law, calculation of the, il e . 
viations from (Guys*, A., ii, o?l. 
aud liquid crystals (Lehmann . A. . ii 
193. 

Axinite from California (Schali.ej;' 

A., ii, 874. 

Azelaic semi-aldehyde methyl esier 
and its bisulphite compound (Hauku 
and Crochet), A., i, 217. 

Azides, complex (Meldola and Kcst* 
ZEN), P-v 340. 

Azine, C^lIiA^. from polymeria.- ( ,f 
crotonaldehyde (Deli- pine), A., i, 219. 
AzinBUCCinic acid, methyl ester, tmsyni. 

metric (Dakapsky), A., i, 485; sym- 
metric (Dauapsky), A., i, 430. 

I t }.Azohenzamide(HELLERandWEii.xF.Rl 1 
A., i, 596. 

| Azohenzene, absorption spectrum ami 
colour of (Cry mule, Stewart, ami 
Weight), A., ii, 470. 

I spontaneous crystallisation ami 
melting- and freezing-point curves 
of mixtures of, and benzylmuline 
(Isaac), A., ii, 1034. 
compound of, with trinitrobcnzeM 
(Hofmann and KiumreitheiP, A., 
i, 5-18. 

yx /'chlorate (Hofmann, Metzleh, and 
Hoboed), A., i, 370. 

o-chloro-p-hydroxv- (WoHixmv., 

A., i, 27. 

AzobenzeneB, stereomeric (Cortneium 
Gortner), a., i, 790. 

Azo- compounds, colour aud constitumn 

of (Hewitt and Thole), T., ail; 

D., 54. . . 

therm oeliemical investigations on 

(SVRNTOSLAVSKY), A., U, o88,Wl. 
complex (Meldola and KuntzKi. 
Pm 340. 

oxidation of (Angeu), A., Ji *“■ 
o-amino-, action of heat on (l H-* K, - IE • • 

hydroxy-insults mid M 1 *" * 
J (Hant/-SOH and Robeumjn), - i 

nitrated, relation between ahsoipnflj 
spectra ami chemical coustmit*- 

(Buy, Tt’CK, ami Mars®', T " 
Oil (Heller and Galler), a.. 
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iioimidfl (hydrazine acid, hydroHUric 
add), condensation of, with fulminic 
acid (Palazzo), A., i, 342. 
action of, on methylcarbylamine 
(Oi.ivbm-Mandala), A., i, 343. 
ti'iazoie and tetraz.ole from (Dimkoth 
and Festeii), A., i, 645. 

Ajoimides of the acetoacetic series 
(Forster ancl Newman), T.. i860 • 
p., 197. 

^.Azoimidobe^iic acid, ethyl ester 
(Dim rotH‘ and Pftstbr), A., i, 904 . 
Azolitmin, commercial (Scheitz), a., i, 
S65. 

Azotnethineazo-dyes (Green and Sen) 
T., 2242 ; P., 243. 

Azomethylenefluorene (Wisi.icenus and 
Krss), A., i, 840. 

Azophenols, chroinoisomerism and homo* 
ehroinoisomerism of (Hantzsch), A 
i, 790. 

Azopyrazolones, decomposition of, with | 
concentrated nitric acid (lit; low, j 
Haas, and Schmachtenueiiq), A i’ '■ 

m. 

Azostrychninesulphonic acid (Leucm.s 
and Boll), A., i, 768. 

Azotobacter, influence of the mineral ! 
constituents of nutritive solutions on j 
(Kmemiexiew.sk a), A., ii, 987. 
fixation of nitrogen by (Hoffmann j 
and Hammer), A., i'i, 988. 

« Azotoluene (Thiele), A., i, 890. 
Azotoluenehydrazinesnlphonic acids ! 
nnd their salts (Trocer and Wester- ' 
ka.mi*), A., i, 207. 

</ Azoxybenzamide (Heller and 

Weidxeii), A., i, 596. 
Azoxybenzene-o-carboxylic acid 

(Frf.uxdleu), A., i, 138. 
?:2'-Azoxybenzoic acid, 3:6:3':6'.fc/ra- 
cliioio- (Bamberger and Elgar). A 
1 , 269. 

1 Azoxycinnamic acid (Hf.llp.r and 
Ti-sohner), A., i, 597. 

Lzoxy-compounda, preparation of 

(Reitzen stein), A., i, 702. 

:2'-Azoxydiphenylmethane-4:4'>dicarb- 

oxacid, ethyl ester (Duval), A., 
Azoxyphenetole, absorption of carbon 

aioxule by, relation between solubility ] 
?T, P^ica! state of the solvent 
10 t,le (Homfray), T., 1669 ; P 197 


Bacillus (Mthracus, proteolytic power of 
(Biklecki), A., ii, 642. 
ply raouthie nds, fermentation of formic 
acid by (Franzex and Gkeve) 
A., 11 , 799. h 

tuberculosis, utilisation of amino-acids 
ami polypeptones by (Koelker and 
-Hammer), a., ii, 737 . 

Bacteria, assimilation 0 f rario „ b 
(lf.bedeff). A., ij, 229. 
assimilation of nitrogen by (Bottom- 
f-Kv), A., ii, 9S8. 

accumulation 0 f nitrogen in soils by 
free (Koch), A., ii, GO. y 

enzymes in (Abokrhalden, Pincus- 
SOHN-, and Wai.thek), a., ii, 989. 
and other micro-organisms, growth of, 
in at mosplmres enricdiedwithoxygcn, 
(Moore and Williams), a:, ii. 


*cilh dysentery, action of, on nitrates 
and nitrites (Logie), A., ii, 988. 
iwha, preparation of a culture 
medium fmru (Baudkan), a., ii, 


rate of death of in oxygen (Paul, 
j Hirstkjn, and Kbit*), A., ii, 

; production of nitrous oxide by (Tackf) 

A., ii, 23], J n 

J punefact ion^of libriii by midden}, 

’ decoinpositionof nitrates by(SEWEUix) 
j A., ii, 148. ’ 

! fermentation products of, detenuina- 
i tion nf volatile acids in (Hblibrii). 

j A., ii, 612. 

i soil, influence of depth of cultivation 
j (King and Doryland), A., ii 
j 231. 

See also Bacillus, Fermentatioo, and 
V east, 

Buficrium ■[ nifi<hiM, luemolysin of 

(Burckhaiipt), A., ii, 799 , 

Balsam, cabnreiba(TsniiucH and Wkrd- 
MULLER), A., i, 689. 

Honduras (Tscnirnr and Weed* 
MULLER), A., i, 68 . 8 . 

Barbierite (Sohaller), A., ii, 1078. 
Barium, liand sjiectrum of (Lecoq df. 
Botshaujusan), A., ii, 3. 
ultra-red line spectrum of (Ra.ndajl) 
A., i, 1014. 

and magnesium, antagonistic action of 
(Josei'H and Mf.i.tzer), A., ii 
228. 

Barium, ammonium arson osomolyfadate 
(Ephraim and Fkidf.l), A., ii, 301. 
chloride, action of, on the frog's heart 
(Poulsson), A., ii, 529. 
mercuric chloride (Son rein f.makrrs) 
A., ii, 490. 

zinc chloride, and iodide (Ephraim 
and Model), A., ii, 851. 
hydroxide and nitrate, solubility nf, in 
the presence of each other (Parsons 
and Corson), A., ii, 1065., 
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Barium nitrate and hydroxide, solubility 
of, in the presence of each other 
(Parsons and Corson’), A., ii, 
1065. 

nitride, preparation of (Wulk), A., n, 
849. 

mercuric nitrite (Ray), T., 326 ; P., 

7. 

oxy/.rithiophosphate, dioxyd/thiophos- 
pfiate and dioxydiselenophosphate 
(Ephraim and Majler), A., ii, 
206. 

sulphate (Oechsxer i»r Coninck), 

A . ii, 612. 

solubility of, at high temperatures 
(Melcher), A., ii, 293. 
colloidal (Kato), A., ii, 850. 
adsorption of uranium-A'by ( Berry ), 

T., 196 ; P., 6. 

and hydrogen sulphate (Rohland), 

A., ii, 411. 

ethyl sulphate, decomposition of, in 
acid and alkaline solutions at 
different temperatures (Kremann), 

A., ii, 596. 

Barium, estimation of (Huybrrchts), 
A., ii, 898. 

volumetric estimation of (Sei.yatici), 
A., ii, 454. 

Barley, sterilisation of (Schroeder), 
A., ii, 1103. 

influence of copper and manganese 
sulphates on the growth of ( Brench- 
i.ey). A., ii. 8S9. 

“ Barytocelestine ” from Binneutbal, 
Switzerland (RosiokI'), A., ih 309. 
Basalt, radium content of (Strutt), | 
A., ii, 1025. 

Base, C 6 H, ? N, from isopentane and am- 
monia (Losanitscii), A., i, 543. 
C 9 H )7 ON», from ether and ammonia 
(LoSANirscn), A., i, 543. 

C10H.21O.jN3, and its hydrochloride, 
from d-limonene bismtrosochloride 
and hydroxylamine (Cusmano), 
A., i, 6S6. 

CujIlaON, from acetykamphor-wi- 
hydroxyanil, and its pic rate 

(Porsche, Schmidt, Tiei»tke, and 
Rottsiei’Er), A., i, 88*2. 

CjolI^O^N, from reduction of cory- 
cavine, and its auridiloride (Gaf.- 
bei.), A., i, 502. 

BaseB and acids, relations between the 
strength of, and t lie quantitative 
distribution of affinity in the moln- 


Bases, action of, on the ctft'-dih roirio 
derivatives of dicarhoxylir acids it " 
Sueur and Haas), T .,’173 / p. j* K 
aromatic, additive compounds of 'ami 
mercury salts (Staroxk .0 \ • 

875. ’’ 

organic, and acids, solubility j 
solutions of their salts /Vrr,'* 
wick), P.,60. 

iron double salts of (Sr non?', \ 
i, 97. . , 

compounds of acid dyes with /R lDl 
herger), A., i, 760. 
action of cyanogen bromide and of 
phosphorus halides on (v Hr i rvl 
A., i, 189. * ’ 

Basic slag. See Slag, basic. 
Batrachiolin, a nucleo- protein in 
eggs ( McClendon) , A. , ii, r>-i. 
Beckmann rearrangement (Moxtuixei 
A., i, 623. 

Beef, phosphorus in (Francis and 
Trowbridge), A., ii, 731, 7^2. 
nutritive value of fish in comparison 
with (Srowtzofe), A., ii. 62ti. 
extracts of, presence of glycuTonie 
derivatives in (Giumbert and Tni- 
paud), A., ii, 979. 

Beer, value of, in the organism (Volta, 
Forster, and Baudbekel), A. ii 
975. 

detection of saponin in, by lneraotois 
(Ruscoxj), A., ii, 559. 

Beer yeast. See Yeast. 

Bees, respiration of (Parhon), A., ii. 
513. 

Beet (sugar), composition of (AxtuuJk, 
Barths, and Urban). A., ii, 1,11 
estimation of sugar in the (Anbei.ik 
and StanKr), A., ii. 463. 

Behenic acid, rfibrorno-, calcium, stront- 
ium, and magnesium salts (Fairies- 

KAURI KEN YOKM. F. HATER & (V.. 

> A.,i, 215. 

, Beilstein reaction for halogens (Mil- 

iioth), A., ii, 67. 

Benincopalenic acid (Karan), A., 
p. Benincopalic acid (Karan), A. , j. 689. 

1 a- and /9 Benincopalinic acids (Kahas', 
A., i, 689. . 

a- and 0-Benincopalolic acids (aahan. 

A.,i, 6S9. , r 

a-, ami 7-BenincopRloresina (Kakan), 
e A., i, 689. _ 

e Benitoite, paragenesis and occurrence of 
»- (Loudekback and Blasdai.e). A., n. 


cule (FlC rsdh eim), T., 84. 
externally compensated, resolution of 
(Pope and Read), T. f 987 : P-, 
118. 

action of, on chloral hydrate (E\k- 
i.aar), A„ i, 299. 


Idazine, w -hydroxy- (Xoeltim), 

i , 177 ; (Franzkn and Eichler.', 

m i, 700! „ . 

rdroxy- (Franzkn and Kiciilep.k 

.., i, 709. 
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Benzaldehyde, action of light on, in 
presence of iodine (Mascakei.i.i), 
X, i, 389, 746 ; (Mascarelli and 
BosiNELLt), A., i, 561. 
action of cthyldiazoacetate on (Dieck- 
mann), A., i, 385. 

condensation of, with guaiaeol (Max- 
ciiot)} A., i, 314. 

condensation of, with 2-naphthol-3- 
cavhoxylic. acid (Fuikdl), A., i, 741. 
condensation of, with resorcinol (Pope | 
and Howard), T. , 78. 
afi tion of, on the monosodium deriva- i 
tivc of phcnylacetonitrile (Bodiwux I 
and Taboury), A., i, 622. 
dimeric (Mascarrlli), A., i, 389. 
di-o-substituted, preparation of tri- I 
phenyl methane colouring matters : 
from (Animnfarben- & Kxtrakt- j 
Fabrikex voiim. .T. It. Ueioy), j 
A., i, 175. | 

sulphide. Son 4-Aldehydophenyl | 
sulphide. 

Benzaldehyde, m-amino-, preparation of i 
salts of, in the presence of anhydro- ; 
o-aminobenzaldehyde (Farben- j 
FABRIKEX VORM. F. BAYER & CO.), | 

A., i, 390. 

2*chloro-6-bromo-, 2 - cliloro - 4 : 6- r/ /- i 
bromo-5-amino-, 2:4:6-/nbromo-5- : 
amino-, and 2-chloro-4:6-dibromo-5- i 
hydroxy- (Axilixfarbex- & Ex- ; 
trakt-Fabrikek yorm. J. K. [ 
Geioy), A., i, 175. 

w-cyano-, nitro- and chloro-nit.ro- j 
phenylhydrazones, and nitrotolvl- j 
hydrazones (Ponzio and Giovjsttl), I 
A., i, 195. 

p-hydroxy-, hydrobromide (Gombf.ro i 
and Cone), A., i, 872. 

2:3-ch'hydroxy-, and its derivatives \ 
(Pauly and Lockkmax.x), A., i, 
561. 

o-nitro-, chemical action of light on 
(Bamberger and Elgar), A., i, 
268. 

2:4:6-frinitro-, diacetate (Spatii), A., 
i, 488. 

Benzaldehydebenzylhydrazone, forma- 
tion of (Busgh and Fleisciiman.n), 
A., i, 282. 

Benzaldehyde - o- chloro -jJ-nitrophenyl- 
hydrazone, w-amino-, and its oxalate 
and hydrochloride (Ponzio), A., i, 
444. 

Benzaldehydediwobntylacetal, o-nitro-, 
(Bamberger and Elgar), A., i, 268. 

Benzaldehydediethylacetal, w-nitro- 
(Bambrkger and Elgar), A., i, 268. 

Benzaldehyde diphenylethylhy dr a z one 
and its hydrochloride (Busch and 
Flkischmanx), A., i, 282. 


Benzaldehydedipropylacetal, o-nitro- 
(Bamrergkr and Elgar), A., i, 268. 
i Benz aldehyde diuvopropy lace tal, o-nitro- 
I (Bamberger and Elgar), A., i, 268. 

Benzaldehyde-o-nitrophenylhydrazone. 
i a-amino-, ami its hydrochloride and 
w-nitio- (Pon/.io), A., i, 443. 

Benzaldehyde /-nitropbenylbydrazone, 
w-amino-, ami its oxalate and hydro- 
chloride and w-nitro-, action of am- 
monia on (Ponzio), A., i, 442. 

Benz aldehyde -0 nitro-p-tolylhydrazone, 
M-amino-, and its hydrochloride 
(Poxzto), A., i, 444. 

Benzaldehyde-p-nitro-o-tolylhydrazone, 
a-amino-, ami its oxalate and hydro- 
chloride (Ponzio), A., i, 443. 

Benzaldehydesulphoxylic acid, sodium, 
barium, and zinc salts (Razees), A., 
i, 40. 

Benzaldehyde-w-tolylhydrazone ( Padoa 
and Uraziam), A., i, 135. 

Benzaldehyde-/<-tolylmercaptal (Fromm 
and Raiziss), A., i, 555. 

Benzaldehyde- 1:2:4-, and 1:3:4-, and 
l:4:5-xylylhydrazone (Padoa and 
Uraziaxi), A., i, 509, 778. 

Benzamarone, o-, ?»-, and ;; -nitro - 
(Stobbe and Wilson), A., i, 624. 

Benzamide, ammonium benzoate and 
water, the system (Rkid), A., ii, 
701. 

Benzamide, o-, and p-fluoro- (Mf,vrk 

and Hub), A., i, 735. 

Benzamide-o-azobenzoic acid (Heller 
and Wetdxer), A., i, 596. 

Ben 2 amidine, '/-nitro-, and its platini- 
chloride (Matsui), A., i, 696. 

Benzanilide, 3 :;W/-iodo-2-amino- 

( Wheeler and Johns), A., i, 382. 
'.v.Benzdianthrone, and /W/v/hromo- 
(Sciioll, Mansfield, and Potschi- 
wauscheg), A., i, 494. 

Benzene, vapour pressure of (Barker), 
A., ii, 185 : (Smith and Mkxzif.s). 
A., ii, 1037. 

and bromo- and chloro-benzene, ex- 
pansion of (V. Biron), A., ii, 393. 
and nitrobenzene, heats of liquefac- 
tion of (Meyer), A., ii, 182. 
separation of cyclohexane from mix- 
tures containing (Patterson and 
Fleck), T., 1773 ;- P., 207. 

Benzene derivatives, absorption spectra 
and constitution of ( W ALI A*c h kg), 
A., ii, 1015. 

morphological studies of (Arm- 
strong), T., 1578 ; P., 139; 
(Colgate and Ropn), T.. 1585: 
P., 139. 

isomeric, freezing-mixtures <it 

(Bkuni), A., i, 467. 
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Benzene and its homologues, presence of 
ethylene linkings in (Chamtsch- 
koff), A., i, 104. 

synthesis of a polymcndc of (Cos a- 
nitsch), A., i, 2. 

absorption of, from the air, by men 
and animals (Lehmans, Gusher - 
jians, Stuhb, and Kleiner), A., 
ii, 875. 

molecule, space representation oi 
(Earl), A., i, 104. 

nucleus, mechanism of substitution in 
(W ISLAND and Weckku), A., i, 
242. 

orientation in the (Obermiller), 
A., i, 826. . , . , 

Benzene, estimation of, in alcolioi 
(Wolff), A., ii, 1116. 

Benzene, l:3-rfichloro-4-iodo and l:o- 
d/chloro-4-iodoso- • (Willoerodt 
and BOllf.rt), A., i, 827. 
iodoso-, behaviour of, in the animal 
organism (Luzzatto and Sait a), 
A., ii, 433. 

as-, and .s-f/vehloroiodoso-, and as- 
<nchloroiodoxy-, and their salts 
(WlLLOERODT and Wilckk), A., 1, 
828. . , . . 
iodoxy-, behaviour of, in the animal 
organism (T„rzzATT<> and S.vri a), 
A., ii, 9S4. . . 

nitro-, redaction of, to aniline (Or in), 
A.,i, 727. 

l-chloro-2:4-<h‘nitro-, action ot, on 
pyridine bases, and platinichloruh'S 
of additive compounds (Rf.itzes- 
stein and Stamm), A., i, 283. 

1 :3-'7?‘cliloro- 4 :6 -rhiiitro action ot 
pyridine on (Zinckk and Weis- 
FFENNINO), A., i, 585. 
s-Znnitro-, additive compounds ot, 
with arylamines (Sn>ROROi*GH 
and Beard), T., 773: P., 71. 
additive compounds with hydrazine, 
plienylhydrazine and azobenzene 

(Hofmann and Kirmukuther), 
A., i, 548. . 

nitroso-, condensation of, with chlor- 
anthranilie esters (Fueundler), A., 
i, 445. 

Benzeneazoacethydrazide, auu p- nitro- 
(Dim both aud de Montmollin), A., 
i, 899. 

iV-Benzeneazoacetophenylhydrazidme 

(Dim roth and MeuzbachkiOi A., i, 
897. 

Benzeneazo-o-, -m-, and -p-anisoylacetic 
acid methyl esters (Wahl and 
SlLBEKZWEIC), A., i, 263. 
Benzeneazobenzenediazonium chloride, 

diehromate and platinichlorirle 
(Hewitt and Thole), T., 514 ; P., 54. 


5-Benzeneazo-2-benzylglyoxaUdone, 

js-nitro- (Finger and Zeii), a 
591. 


5-Benzeneazo-l-w-bromophenyl-6^ -pyrid- 

azone-3-carboxylic acid, iit-V,ro mo . 

ethyl ester (Henrich, Reiches BrEu ’ 
Nachtigall, Thomas, and 
A., i, 902. 

5-Benzeneazo-l-/> chlorophenyl-6-pyrid. 

azone- 3- carboxylic acid, p-chloi,,. 

ethyl ester (Henrich, R^ichf.niiui; & ’ 
Nachtigall, Thomas, and Batm) 1 
A., i, 902. 

Benzeneazodiacetylhydrazine, /.-nitro. 
(Dim roth and de Montmollin), \ 
i, 899. 

Benzeneazodibenzoylhydrazine (Dim- 
roth and de Montmollin), a., i 
890. 

Benzeneazodiphenylphenol, p-nitro- 
(Fighter and Walter), A., i, 29. 
4-Benzeneazo-l:3-diphenyl-5-pyrazo 
lone-2' carboxylic acid (Miciiakli> 
and Leo), A., i, 516. 

: 4-Benzeneazo-3-furyl-5-pyrazolone 
(Torkf.y and Zanetti), A., i, 
893. 

7 -Benzeneazoglutacononic acid, ethyl 
ester, phenylhydnuone (Hus- 
rich, Reichenburg, -Naciitkiali, 
Thomas, and Baum), A., i, 901. 
w-bromo-, ethyl ester, w-bromo- 
phenylhydrazone (Henrich, R lich- 
en burg, Nachtigall, Thomas, 
and Baum), A., i, 902, 

^•chloro-, ethyl ester, p-chlorophenyh 
hydrazone (Henrich, Reichf.n- 
burg, Nachtigall. Thomas, and 
Baum), A., i, 902. 

Benzeneazohydrazinedicarboxylic acid, 
fr/bromo-, ethyl ester (Diuuoth aud 
de Montmollin), A., i, S99. 

5-Benzeneazo-8-hydroxyquinoliue, and 

/>-acetylammo-, p-amino-, /i-bronio-, 
and /Miitro, and their derivatives 
(Fox), T., 1339; P.,177. 

Benzeneazomethylenefluoreue, //•bromo- 

and its tfibroniide (Wislicents and 
Puss), A., i, 840. _ . 

4-Benzeueazo-a-naphthol, a-witro- 

8-acetylamino-(FiciiTEuaii<lhuHNKiA 

A., i, 108. , . 

Benzeneazo a- and 0-naphthylhydrazine- 
sulphonic acids, mid their m* 
(T ROGER and Westerkamt), A., 1. 

Benzeneaio-a'-nitrophenylacetoBitrile 

(1’onzio and Giovetti), A., 
195. 

4-Benzeneazo-l -nitroso 5 -hydroxy- 

3 -methylpyrazole (Brw». 

and SCHMACUTENBEKGL A., b 
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VBenzeneazo-oxalomonophenylhydr- 

a ,idiue, sodium salt of (Dimroth and 
Mebzbacher), A., i, 898. 

Benzeneazophenetole, o-, m-, and 

B ?J . u itro- (Baly, Tuck, and Mausdkn), 
t 1501. 

4 Benzeneazo-i -phenyl- 3-furyl- 5-pyr • 

azolone (Toruey and Zaxetti), A., i, 


Benzeneazophenylmethane (Thiele), j 

i, 890. - 

4Benzeneazo-l-phenyl-3-methyl-5pyr- [ 

azolone-2'- carboxylic acid(i[LCHAKus, j 

Kiii’u, Leo, and Zikskl), A., i, 51 J. j 

4Benzeieazo-l-phenyl-3-methyl-5-pyr- 
azolone-3'*carboxylic acid (Michaelis 

and Hor.S), A., i, 517. 

4 Benzeneazo-1 phenyl-3-methyl-5-pyr- 
azolone-4' -carboxylic acid (Miciiaet.is 
and Hors), A., i, 51/. 

4 Benzeneazo-1 phenyl-5-methyl-3-pyr- 
azolone-2'- carboxylic acid (Mick a ells 
and Raping), A., i, 516. 
5-Benzeneazo-l-pbenyl-6-pyridazone-3- 
carboxylic acid, ethyl ester (Hexricr, 
IIeioiienburo, Naciitigaf.l, Thomas, 
and Baum), A., i, 901. 

4 Benzene azopyrazolidone (Bulow and 

Bo/.exiiardt), A., i, 205. 

Benzeneazo-p-toliiene-4-hydrazmesulph- 

onic acid and its salts (TrOoer and 
Westf.rkamp), A., i, 208. 

Benzeneazo-2;5-xylene-4-hydrazineBul- 
phonic acid, and its jj-tolnidine suit 
(T koger and Westkhkam I’), A., i, 
•208. 

Benzeneazo-^-xylidine and its salts 
(Troger and Western amp), A., i, 


208. 


Benzenedicarboxylic acid, ^mhydroxy-, 
diethyl ester (Leuchs and Thko- 
pokescu), A., i, 395. 

Benzene sulphonanilide, o-amino-, and its 
liydi-ochlovide an<l hydroxy-, and 
ii nitro- (Ullmann and Gross), A., i, 


S87. 


Benzeueimlphonbenzyl-o-nitroanilide 

(Oi’olski), A., i, 726. 
Benzenesulphonic acid, isoniorphous 
derivatives of (British Association 
Reports), A., i, 549. 
jii-iodophenyl ester (Woulleren), A., 


i, 27. 

2:4- and 3:.W£-iodo-, their esters and 
metallic salts, 2:5- and 3:4-rf/-iodo-, 
ethyl ami methyl esters, 3:1:5-, 
2:4:5-, and 2:3:5-£rz-iodo-, their 
esters and metallic salts (Boyle), 
T., 211 ; P., 4. 

Benzeneaulphonmethylanilide, amino-, 
and nitro- (Ullmann and Gross), 
A., i, 887 


Benzenesulphonmethylpicramide (Opol- 
SKI), A., i, 7 ‘26. 

Benzenesulphon n-nitroethylanilide 
(Opolski), A., i, 726. 

1-Benzene snlphonyl-1 : 2 :4-tr /amino- 
naphthalene (Morgan and Godben), 
T, 1716. 

Benzenesulphonyl-4-bromo-a-naplithyl- 
araine (Morgan and Godben), T., 
1710. 

1- BenzeneBulphonyl 4-bromonaphthyt- 
ene-2-diazo 1-imide (Morgan and 
GoDDEN), T., 1712; P., 165. 

2- Benzenesulphonyl-4-bromonaphthyl- 

ene-l-diazo-2-imide (Morgan and 
Godben), T., 1710; 165. 

1- and 2-Benzenesulphonyl-4-bromo- 
l:2-naphthalenediamines (Morgan 
and Godben), T., 1700 ; P., 

165. 

Benzeneaulphonyl-y^-hydroxyphenyl- 
ethylmethylamine (Walpole), T., 
047. 

Benzenesulphonyl-p-methoxyphenyl- 
ethylamine (Walpole), T., 916. 

1- Benzenesulphonyl-3-methylpyrazo- 
lone, 5-chloro-, and y-chloro-4-bnnno-, 

| (Miciiaei.is and LACiiwm), A., i, 
641. 

BenzenesulphonyljS-naphthalide, 

o-amino-, and o-nitro- (Ullmann and 
Gross), A., i, 887. 

2- Benzenesnlphonyl-l:2-naphthylenedi- 
amine and its formyl deriva- 
tive (Morgan and Gooden), T., 
1714. 

Benzene sulphony In aph thylene -2 : 3 • di- 
azoimide (Morgan and Godben), T. 
1718. 

1- Benzenesulphonylnaphthylene 2-di- 
azo-l-hnide (Morgan and Gobden), 
T., 1717. 

2- Benzenesulphonylnaphthylene -ldi- 

azo-2-imide (Morgan and Gobbf.n), 
T., 1715. 

Benzeneaulphonyl 2-nitro-4-bromo-a- 
naphthylamine (Morgan and Gou- 
bf.n), T., 1711. 

Benzenesulphonyl-l-nitro-£ naphthyl- 

arnine (Morgan and Gobbf.n), 1., 
1714. 

Benzenesulphonyl-2:4-i^nitro-tt- 

naphthylamine (Morgan and Gon- 
w.s\ T., 1715. 

Bcnzenesulphonyl-n-nitrophenylethyl- 

amide and its methyl derivative 
(Johnson and Guest), A., i, 
311. 

Benzenesulphonylnitrosomethylhydr- 

azine (Thiele), A., i, 889.. 
Benzenetetracarboxylic acids. See 
Mellophanic and Prelinitic acids. 
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Be nzene-l:3:5- trisnlphonylter-p- amino- 
benzeneazo-3-naphthol (Mokoas and 

FlCKAltu), T., 56. 

Benzene-l:3:5-trieulphonyltei-iii- and 

y-nitroanilinea (Mougas and Pick- 

Benzene-l:3:5-trisalphonylterpphenyl- 

enediamine (Morgan and Pickabd), 

T 5"). 

Benzene- 1:3:5 trisulphonylter - /'-phenyl- 
enediazoimido (Morgax and Hi'K- 
akd), T., 54. 

Benz enyl-4- amino -3- thiocresol pJatiui- 

cliloride (Wheeler and Liddi.r), A., 

Benzhydrol, ili-p- broroo- (Biltz, Edlkf- 
skn, and Sf.ydkl), A., l, 5(0; 
(Biltz), A., i, C21. 

2:4-(//hydi‘oxy-, and its dipotassmm 
compound (Pope and Howard), 

‘ T., 80. , . , 

Benzhydroximic acid, menthonyl etJiei 
of (Cusmano), A., i, 51. 

Benzidine formation (I)rvAL), A., i, 
559, 588, 616. 

derivatives, acetylation of (Cain anti 
May), T., 720 ; P.. 71. . 

the use of, for the detection of minute 
traces of blood (McWekney), A., 
ii, 84. . 

iiuinoiiedichloroiiinde iKnokk), A., i, 
325. 

Benzidine reaction, medico-legal aspect 
of in examination of hlood-stanis 
(Buni'As), A., ii, -304. . 

Benzil and dibenzyl, cryoscopic beha- 
viour of (Mascakkui and Mi -ratty), 
A., ii, 390. . . . 

Benzil, I'i-p-bminn-, and its oxime and 
idienyll>ydrazone(ISii.iz, Ehm:ksk.v, 
and Sevdei.), A., i, 570. 
t:4'-dichloro-, and its hydmzmie 
(Kenner and Wmnsi:, T„ 19i>,. 
Benzilie acid, action of thiouvl elilonde 
on (Srou.it), A., i, 737. 

BenziUe acid, ih>l>H>mo- (Bit™, hI ’- 
i.efsex, and Seyiiei.), A., i, o70. 

fl-Benzil-i-naphtliyloaazone (1’AlniA and 

Sash), A., i. 779. 

0-Benzil " and j.-tolyloeazone (1 Ainu 
and Santi), A., i, 779. 
Benziminazole-2-benzoic acid, phenyl- 
hydiazide, and salts, methyl and ethyl 
ester and their methiodides, and liitro- 
(RUTE and ThieSs), A., i, 72. 
Benziminomethyl ether methyl hydrogen 
sulphate, and platinichlonde (M.vr- 
sui), A i, 695. 

u-nitro-, and its derivatives (Matsui), 
A., i, 696. 

Benziminylbenzylglyoxalidone (Finger 

and ZF.B), A., i, 591. 


Benzo-.^ob utylamide, 2 : { - ac ,. . , 

amino- (Bogert, Amend, and ,\ 
hers), A., i, 895. “ 

Benzoq/efoheptadienone and its di\,v- 
mide (Thiele and Wertz), a., ^ § 54' 
Benzoq/c^heptanol (Thiele andWnr? ' 
A., i, 855. 

Benzoic acid, change of, into salicylic 
acid in sunlight (Neuberc) \ ' 
814. ! 

esterification of, by mercaptan 
A., i, 481. 

behaviour of, in fowls, in the pr»-seiici- 
of glycine (Yoshikaw.O, \ 

880. _ ’ 
detection of, in meat and fat (Tim h E] , 
and Gruenert), A., ii, H21. 
estimation of, in foods (van bei- 
IiAAN and Tydrns), A., ii, 75^ 
Benzoic acid, ammonium salt, br-uza- 
mide and water, the system (Rf.id 
A., ii, 701. 

bismuth salts of (Godfrix), a., i 
842. 

sodium salt, existence in solution of 
compounds of caffeine and [Pa. 
lin 1 and AjIadori), A., i, 416, 
action of, on the production of gu$ 
by bacteria (Hertf.r), A., ii, Hi. 
fate of, in the human organism 
(Dakin), A,, ii, 228. 
behaviour of ureides and purine 
derivatives towards solutions of 
(Pellixi and Amaiioki), A., i, 
525. 

Benzoic acid, m-chlorophenyl and u. 
bromophenyl esters of (Wo hj.lerks), 

A., i, 27. 

lnentlivl ester of (Cohen and Dudley , 

T., 1750. 

Benzoic acid, y-amino, a -propyl ester 
(Fritzsciie & Co.), A., i, 32. 
p-nitro-, dialky laminoalkyl esters ami 
their derivatives (ElXllORN and 
Uiilfei.der; Einuoux, Fiedler. 
Ladisch, and Uhlfki.dkr), A,, 
i, 170. 

z.sobutyl estei's (Farbrxfabrikjn 
voum F. Bayer & Co.), A., i, 
381. 

uacetylamino-, piperidinf. -ethyl rm 
ami its hydrochloride (Kkhoei 
anil Uhi.wh.dih), A., i, 111 
2:5-diacetylainino- (Boom, Amsii, 

and Chambers), A., i, 894. 
alkyloxy- and alkylammo-, dennum 
of, rotation of the nu-ntliyl '-stm » 
the (Cohen and Dl'M.i:y), T., 1,1-, 
r . 209. 

?,-4-(/i'animo-, esters and alky!m«o. 
esters ami their denvatjrei <to- 
horn and Uhlfeldek), A., i j 
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Benioic acid, 2-chloro-3:5-dmitro-, i 
action of pyridine on (Zikcke), A., 
i, 556. , , „ 

5 . chloro- 2 -mtroso-, ammonium salt of 
(Helibb and Frantz), A., i, 849. 

. tJl . f and |)-flnoro-, methyl esters of 
’(Meyer and Hub), A., i, 735. 
»/.])vdroxy-, condensation of formal- 
‘dehyde with (Epstein), A., i, 
117. 

estimation of, as tnbromoplienol 
biomide (Autesrietii and 
Beuttel), A., ii, 552. 

• 2 : -Mi' hydroxy, methyl ester (v. Bae- 
ykb, Aickelin, Diehl, Hallexs- 
lebex, and Hess), A., i, 249. 

4 iodo-2-amino-, 4-iodo-2-nitro-, and 
4 : 5 -di-iodo- 2 -amino-, and ethyl ester 
of the latter (Wheeler and Johns), 
A., i, 843. 

■i-iodo- 3 -acetylamino, 3*iodo-4- and 5- 
anrino-4-acetylamino-, and -5-nitro-, 
5 iodo-' 2 .acet) r lamino-, 3:4- and 
3:3-d!wodo-, 3:5-rfriodo-4-amino-, 
ethyl ester of, and 3:4:5-Jmodo- 
(Wheeler and Liddle), A., i, 
18. 

d-iodo-3-acetylamino- (Wiieeler and 
Hoffman), A., i, 662. 

2 : 5 -«h’iodo-, and its sodium salt and 
ethyl ester, 3 :5-tf iiodo-2-amiuo-, 
and its salts, ethyl ester and amide, 
and ’2:3:5-<niodo-, and its sodinm 
salt (Wheeler and Johns), A., i, 
381. 

/^-liitro-, o-, w-,and;;-e.hloi'ophenyland 
p-imlophenyl esters of(WoiiLLEBEX), 
A., i, 27. 

3:5-rf/uitro-4 -hydroxy-, coloured com- 
pounds of, with hydrocarbons 
(Moroensterx), A., i, 482. 
o-nitroso-, propyl, isopropyl and iso- 
bntyl esters, and 3:6-dichloro-2- 
nitroso- (Bamberger and Elgar), 
A., i, 268. 

'h'thio- {phenylearbithwn ic acid), bis- 
muth and iron salts and methyl and 
ethyl esters (Bloch and Hohx), 
A., i, 256. 

Benzoic acid, separation of cinnamic 
acid and (de Joxu), A., ii, 81.. . 
detection of, in wine (vox tier Heide 
and Jakob), A., ii, 359. 

Benzoic acids, substituted, solubility in 
water and melting-point curves of 
(Klaschxek and 1 !ankix\ A., i, 
255. 

'h'eliloro- (Ullmann and Wagner), 
A., i, 254. 

enzoic acid cycloid, ;>-benzoylatniiio- 
( Heller and Tischxer), A., i, 
770. 


Benzoic anhydride, p-diacetylaminu- 
(Hkllek and Tischner), A., i, 
770. 

«i*bromo- (D axaila), A., i, 381. 
p-t-hloro- (Lockemann, Lo hen stein, 
Ende, and HehoMj), A., i, 637. 

'y-Benzoicsulphinide ; saccharin ”), 
estimation of, in foods (Testom) 

. A., ii, 167. 

detection and estimation of, in foods 
(Toutelli and Piazza). A ii 
90S. _ ... 

estimation of, in urine and fames 
(Bi.ook; Wakf.man), A., ii, 1011. 

Benzoin, substituted indoles from 
(Richards), T., 977 ; l\, 92. 

7-Benzoin, optically active glycols from 
(McKenzie and When)/ T., 473: 
P.,51. 

Benzoin, 2:2'-'it»itro-, existence of 
(Kkecrantz and Ajli.qvi.sti, A., i, 
859. 

2-Benzo-ci-naphthol, and its benzoyl 
derivative, metallic salts and piperi- 
dine salt (Edminson and Hilmtch), 
T., 226. 

Benzophenone, dimorphism of (Schaum), 
A., i, 391. 

action of, on hydrocarbons under the 
influence of sunlight (Faterxu and 
Ciiiefh), A., i, 41. 
electrolytic reduction of (Muller and 
Koppe), A., ii, 387. 
and diphenyl methane, cryoscopic 
l*ehaviour of (Mascauelu and 
Mvsatty), A., ii, 390. 

Benzophenone, 2:4:6-<ribroiuti-, action 
of heat on (Moxtagne), A., i, 42. 
p-chloio-, a- and 0 -eliloroiimdes of 
(Stid-litz and Peterson). A., i, 
323. 

2:4-rfihydroxy-, new synthesis of 
(Fischer), *A. , i, 248. 

Benzophenone-3:4'-dicarboxylic acid 
(Lavaux and Lombard), A., i, 71S. 

Benzophenoneimine derivatives, pre- 
paration of (Moore), A., i, 281. 

Benzophenoneoxime, 2-chloro- (Mux- 
tagne and Koopal), A., i, 323. 

BenzophenouephenvUmine. See 1)1- 
phenylmethyleiipaniline. 

Beuzophosphide (Evans and Tilt), A., 
i, 908. 

a-Benzopinacolin, chlorine derivatives 
of (Scum idlin' and v. Escher), A., i, 
369. 

a • and i 8 -Benzopinacolin, decomposition 
of (Drlacre), A., i, 120. 
isomerisation and constitution of 
(Delacre), A., i, 323. 

Benzopinacolin, <t-s-4:4'-rffcliloro- (Mon- 
TAGNEand Koopal), A., i, 323. 
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a-Beniopinacoluu, influence of sub- 
stituents of tbs phenyl group on the 
transformation of, into B-pmacolms 
(Mostaune and KoofAL), A., 1 , 823. 
Benzopinacone, 4:4'-£ifbromo- (Mon- 
tai.se), A., i, 324. 

Benzopinactmes, influence of substituents 
of the phenyl group on the transfor- 
mation of, into benzopmacolms (Mon- 
tague), A., i, 321. 

Benzo-y.pyrone, salts ot (GuM'.ek.. and 

Cos k), A., i, SJ2. 

v-Benzoquinone, mechanism ol reactions 

of (Muhael), A.,i, 748. 

action of hydrogen chloride on 

(Michael and Conn), A., l, its. 
action of, on diamines and esters ol 
amino-acids (Sieomusd), A., i, 7W. 
o-Benzoquinoneoxime, 4-chloro-b-mtro- 
3-hydroxv-, and 0 -iiitro-l-nitroso- 
amino-3-Sydroiy- (Hei.leii and 
Souklis), A., i, 710- . 

n-Benzoqninone-2:5-'haminobenzoic 

acid, methyl ester of (SiEc.nrsn). A., 

i 749. 

o-BenzoquinoneoAime-4 azo-h-naphthol, 

6-nitro-3-hydroxy- (titl.LEt. and 
Souklis), A., i, 'dO. 

Benzoyl disulphide, 3 : 5 -A-iodo--ainino- 
(Wheelek and Johns), A., I, »*• 
Benzoylacetic acid, behaviour of, in the 
animal body (Friedmans), A., n, 

ethyl ester, o-caaboxyphenylhydrazoiie 
of (Michaeus and Leo), A., b »!■>• 
y-Benzoylalauine, lactone of, and its 
upc in synthesis of beuzoylated dipeji- 
tides (Mohr and Stroschein), A., i, 
483. . .. 

Benzoylalanyl-a-amino isobutync acia 
and its amide and lactone (Mohr and 
SruoscHEiy), A., i, 483. 
Benzoylanthxanil, constitution ot 
(MUMM and HESSE), A., 1, I/O- . 
Benzoylanthranilic acid, acetylaimno- 
(ace(yla»th mnoufantkra nihe and) lac- 
tone and amide of (Mohr and Kohler), 
A., i, 116. , . , 

Benzoylanthraquinone-1 -thiol (?>ERR and 

Weitze-VBock), A-, 

Benzoylasparagine (Pauly and «E1R), 

A., i, 256. , , , , 

Benzoylaapartic acid, methyl hydrogen 
and dimethyl esters and dematives 
(Pauly and M'eiu), A., i, 25b. 

Benzoylation, anomalous products of 

(Heller and Tischner), A., i, fiy- 
o-Benzoylbenzoic acid, j>-bromo- (Koh- 
ler, Heritage, and Burnley), A., 

Benzoyl -y-bromoanilinofurazan (Buese- 

ken and Cor vert), A., i, 644. 


Benzoyl-p-bromoanilino-a6’.furodiazoU 

(Boeseken and Couvert), a., i, ^ 

Benzoyl -p-bromobenzylidenehydrazme 

w-bromo- (Cb'RTlUS, MelSBACH anil 
Rissom), A., i, 509. 

Benzoylcarbamic acid, halo^en-subsc. 
luted propyl and iwpropyl «. sters ‘ ii( . 
(Johnson and Guest), A., i, 85(5. 
Benzoylearthamine (Kamktaki a , 1( i 
Perkin), T., 1421; P.,181. ' 
l- and d-a-Benzoylcarvoximei, ki fll . 
bromo- (Deussen ana Hahn), a. j 
273. 

Benzoyl-w-chlorobenzylidenehydrazine, 

m-chloro- (Curtius, Mei.kbach, and 
Rissom), A., i, 509. 

Benzoyl- m-chlorophenylalanine ( Fi.a- 
tow), A., i, 321. 

0 -. and A r -Benzoyl-5-chloroBalicyl amide 

(Tithekley and Hughes), T.. ].3go- 

P., 175. 

ci Benzoyl-T'Cmnamoyl-d-phenylbutyric 

acid, ethyl ester and its d-bromido 
(Borsche), A., i, 683. 
Benzoyldihydromesobenzdianthrone, id- 
p-bromo- (Scholl. Mansfeld, and 
Pot$chiwausc*ieg). A., i, 195. 

Benzoyldihydroflavanthren, ^-bromo. 

(PotSCHlWAUSCHEG), A., i, 51?. 
2-Benzoyl- 3:4- dimethoxy benzoic acid 
(Faltis), A., i, 698. 

2 -Benzoyldiphenyl sulpliide,2:4.//initrn. 

(Mayer), A., i, 262. 

7 Benzoyl-atf-diphenylbutyric acid and 
its ethyl ester (Porsche), A., i, 35. 

3 Benzoyl- a- diphenylethy Ihydmme 
(lira'll and Flkisciimann), A., i, 282. 

3 Benzoyl-l:l-diphenyl-2-8tyryl-4-cr^ 

butanone and its bronio-dcrivative 
(St ac lunger and Bithwitz}, A.,i, 


1 47 - 

I XBenzoyldiphenylthiourazole (Bpai. 
I Reinhardt and Limfach). A., i, 14^ 
Benzoylenebenziminazole, and its salts, 

S and amino-, and nitro- (Km and 
i Thiess), A., i, 71. 

Benzoylenecarbamide, synthesis rt 

| (Finger and Zeh), A., i, 38- 

j 3-amino-. SeeTetrahydroquiuazolm?. 

' 2:4 -dione, 3-amino-. 

Benzoylethyl-4-aminonaphthalene 1 ai- 

azonium salts (Morgan and Cohent' 

T., 1694. , , . 

rts-BePzoylethyl-l-4-naphthaleiiedi- 

amine and its diaroJenrat 'i-s iMm 
r.AN and CoVZENs), T-, lbM. 

Benzoyleuxanthrone (Zerne u), A, 

BeuioylfuryUlani 116 (Flatow), A., > 

Benzoylhiitidine, ?-uit™- ( l ’ jav| ' 4 

i, 336. 
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Benzoylhydraziae, 2:4-diacety)amino- 
Bogert, Amend, and Chambers), 
A„ i, 895. 

Benzoylbydrazo'benzene (lUssow and 

Baumann), A., i, 79._ 
jjitroso-, reduction of (No mr lot), A., 
i, 206. 

Benzoyl-^-hydroxybenzylidenehydr- 

aziue, o-hydroxy- (Curtius, Mels- 
bacu, and Kissom), A., i, 509. 

Benzoyl<frio ( dohistidine, and jMiitro- 

{ Pauly), A., i, 639. 

BenzoyMactonitrile (Davis), T., 950: 

P., 89. 

2-Benzoyl-3-methoxybenzoic acid, 4- 

hydroxy- (Faltis), A., i, 698. 

1- BenzoyM-methylcoumarone, 2-hydr- 
oxy-, and its salts (Auwers), A., i, 630. 

Benzoylmorphine, y-liydroxy-, and its 
hydrochloride and raethobroinide 
(Riedel), A., i, 765. 

2 - Benzoylnicotinic acid (Kirpal), A., i, 
505. 

Benzoyl-m-, and ^-nitroaniline, in- and j 
/j-nitro- (Gesellschaft fur Chem- ; 
ische Industrie in Basel), A., i, 481. | 

Benzoyl-fl-nitrobenzylidenehydrazine, 
A-nitro- (Cuurirs, Melsbach, and 
Rissom), A., i, 509. 

Benzoyl-m-nitrohenzylidenehydrazine, 
w-nitro- (Curtius, Melsbach. and 
Riskom), A. , i, 509. 

Benzoyl-p-nitrobenzylidenehydrazine, . 

p-nitro- (Curtius, Melsbach, uml 1 
Rissom), A. , i, 509. 

Benzoyl-4-uitroethyl-flnaphthylamine 
(Morgan and Couzkns), T., 1093. 

Benzoyl-^ nitro-o-toluidine, we* and p- 
nitro- (Gesellschaft fuii Chem ische 
Industrie in Basel), A., i, 481. 

a-Benzoylornithine (Sorensen), A., i, 
227. 

Benzoyloscine, resolution of (Tutin), 
T., 1793 ; P., 215. 

Benzoyl-d-oscine. and its salts (Tutin), 
T., 1790; P., 215. 

Benzoyloxyhenzoic acid, o-4-nitro-, and 
its ethyl ester and o-4-amino-, ethyl 
ester of (Einhorn and v. Bagh), A., 
i, 259. 

Benzoyloxyhenzoic anhydride (Ein- 
horn), A. , i, 741. 

o-Benzoyloxybenzoylcarbonic acid, ethyl 
ester (Einhorn), A., i, 741. 

Benzoyloxyz.wbutyronitrile and ?zi-nitro- 
(Davis), T., 951 ; k, 90. 

o Benzoyloxy whexonitrile (Davis), T., 
951 ; P., 89. 

2-B$nzoyloxy-4-methylcoumarone 
(Auwers), A., i, 630. 

a-Benzoyloxyoctonitrile (Davis), T., 
951; P., 89. 


5-Benzoyloxy-l-phenyl-3-furylpyrazole 
(Torrey and Zanettj), A., i, 893. 

8 -Benz oy lo xy -5 - phenyl-3-methyldi- 
hydroacridine (Pope and Howard), 

T., S3. 

8-Benzoyloxy-ll -phenyl 0 naphtha- 
xanthen (Pope and Howard), T., 83. 

7-Benzoylphenylalanine, lactone and 
anilide of (Mohr and Stroschf-in), 
A.,i, 736. 

Benzoylphenylalanylglycine (Mohr and 
Stroschein), A., i, 736, 

/>-Benzoylphenylazoimide (Dimroth and 
PFrsTER), A., i, 905. 

Benzoyl-wi-, and p- phenyl enediamine, 
in-, and ;>-amino- (Geset.lschaft fur 
Chem ische Industrie in Basel), 
A., i, 481. 

a-Benzoyl-a-phenyl-B-ethylidenehydr- 
azine, p-chlcn-o-. ?>?-, and /9-nitro- 
(Lockem ann, Loben stein, Ende, and 
Herold), A., i, 637. 

Benzoylphenylhydrazine, o-bromo- (Wis- 
licenus and Fischer), A., i, 621. 

a-Benzoyl-a-phenylhydrazine, />-chIoro-, 
and and jMiitro-, and their deriv- 
atives (Lockemann, Lobenstein, 
Ende, aud Herold). A., i, 637. 

2-Benzoyl-3-phenyl-5-8tyryl-c//f/<)hexan- 
5-ol-l-one (Borsciie), A., i, 683. 

2-Benzoyl-3-phenyl-5-Btyryl-A ft -cw7o- 
hexenone (Borsche), A., i, 683. 

Benzoylphloroglucinol, and its diethyl 
ether (Fischer), A., i, 249. 

Benzoylphloroglucinolcarboxylic acid 
and its silver salt (Fischer), A., i, 248. 

Benzoyltetrahydropyranthrone, Ji-p- 
bromo- (Scholl and Potschiwau- 
scheg), A., i, 272. 

Benzoylthiocamphorimide (Onno and 
JIannessier), A., i, 399. 

2- Benzoyl-6 thiol 4-ketopenthiophen- 
thiophen-5-carboxylic acid, 3-hydr- 
oxv-, ethyl ester (Apitzsch and 
(Kelber), A., i, 410. _ 

Benzoyl- w-tolylenediamine, w-amino- 
(Gesei.lmhaft fur Chemischb 
Industrie in Basel), A., i, 481. 

3- Benzoyl-l : l:2-triphenyl-4-n/cZobuta- 
none> and its r^oxime (Staudinger 
and Buciiwitz), A., i, 47. 

Benzphenyliminomethyl ether, and its 
hydrochloride and platinichloride 
(Matsui), A., i, 696. 

2:l:3-Benztriazole (plunijl-^-azimino- 
benzene), ketoehlorides and quin ones 
of (Zinckr and Scharff), A,, i, 140. 

Benzyl ethers, formation of (v. Braun), 
A. , i, 479, 732; (v.Halban), A. ,i,619. 
allyi ether (v. Braun), A., i, 479. 
propyl ether (Zeltner and Taras- 
off), A., i, 316. 
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Benzyl mercaptan, reactions of (Smyths 
and Forster), T., 1195 ; P., 135. 
sulphide cftbromide (Fromm and 
Rai&iss), A., i, 555. 
disulphide (SMYTHB and Forster), 
T., 1196. 

Insuhihide, and its additive compound 
•with silver nitrate (Smyth e and 
Forster }, T., 1196 ; 1\, 135. 
Mrosulpliide (Smyth e and Forster), 
T., 1198; P., 136. 

a-Benzylacetoacetic acid, D-cyauo-, ethyl 
ester (Mitchell and Thor re), T., 
2278. 

Benzylainine, absorption spectrum of 
(Purvis), T., 1552. 

Benzylamineacrylic acid. See Methyl- 
ciuuamic acid, w-amino-. 

l-Benzylaminoanthraquinone (Seer and 
Weitzexbock), A., i. 571. 

0-Benzylamino-a-henzylcarbamidopro- 
pionic acid (Frank land), T.. 1689 ; 
P.,203. 

4-Benzylamino-w-cresol, and its sodium 
salt aud hydrochloride (CiiEMlsOHE 
Fabrik auf Aktikn voi:m. E. 
Schekisg), A., i, 28. 

4-Benzylaminophenol, 3-chloro- and its 
hydrochloride (Chkmisciie Famuk 
Alt' AKTIKN YuttM. E. ScHEKINU), 
A., i, 28. 

fl-Benzylamino-iS-phenyl-aa-dimethyl- 
propionic acid, and its suits, ethyl 
ester, and lactam (Siaudinoeii, 
Klever, and Kobkr), A., i, 588. 

Benzylammonium iridi-chloride aud 
bromide iOutbikc ami Riesb), A., i, 
98. 

Benzylaniline, spontaneous crystallisa- 
lion and melting- and freezing-point 
curves of mixtures of, and azobenzene 
(Isaac), A., ii, 1034. 

^-Benzyl-'yhenzylaminomethylhydan- 
toin ami its hydrochloride (Kkank- 
land), T., 1689 : P., 203. 

5 Benzyl-2 -benzylideneglyoxalidone 
(Finger and Zeh), A., i, 591. 

Beazylbutyramide (Stauihnubr, Kle- 
ver, ana Kober), A., i, 5S7. 

6-Benzylcarbamino a-naphthol-3-sul- 
phonic acid, aud nitro-, ‘•odium salts 
(Badischk Anhin-A Supa-Farmr), 
A., i, 667. 

9- Benzyl carbaz ole (Cassella & Co.), 
A., i, 775. 

0-Benzylcinnamic acid (Kuhemann), 
T., 460. 

4-Benzylcoumaran (Marschalk), A, i, 
55. 

Benzyldeoxybenzoin, chloru m, and 
-/Miitru* (StoBBe and Wit, sox). A., i, 

824. 


Benzyldioxindole (Kohk), A,, j 
p-Benzyl»o-ethylanisole 

A.,i, 500. 

Benzylethylconiiiium ferrichiori.l,. 

(Sciioltz), A., i, 97. 

Benzyl-o ethylphenol (Mai . 

A., i, 500. ‘ 

rsoBenzylglyoxalidone, and it* 
derivative (Finger and Zi-nr * 
591. 


Benzylhydantoin, ^-hydroxy- }j] u . 

Bemyllydrazme, nitreso., ; )(] . 

aud benwnesulphouyl-derivaHvf.. ■ , 
(Thiele), A., i, 889. ’ ® 

BenzyliSene ((/propionate and .A'bcu 10J , 
and O; and p-mto, 

(M f.gsch eider and Sr.vnp. A 
155. ’’ 


Benzy lideneacetone semicarbazone 0 v 

imino- (Kupe and Kessleu), a. V 


jaenzymene-^-ainmobenzoic acid .w 

»; ai ‘ J J'diydroxy-, and tlieir 
(Manchot and Furlong), A., i. 33 ‘ 
Benzylideneaminocinnamic acid, 
cyano-, amyl ester, optical investi™ 
tion of (Stumvf), A., ii, &09. 0 

4-Benzylideneamino m cresol (Cht.v- 
isuiik Fabrik auf Aktif.x vnm “£ 
ScHKitLv;), A., i. 28. 


Benzylideneamino-l-metbyltetrahydio- 

quinazoliue-2:4 dione. aud o-hvilroxv. 
(Kunckkll), A., i, 439. ’ '* 

4- Benzylideneaminophenol, 2-eliloro- 

(Chemisciie Fabrik ait Akuen 
Y(»KM. K. Sen bring), A., i, 2\ 

5- Benzylideneaminotetrahydroquuiaw. 

line-2:4-dione, and its potassium silt 
(Kuxckell), A., i, 439. 
Benzylideneaniline, 3: 1-tf/hvdroxy., and 
its dimethyl ether (Nmam'd! A..i, 


177. 


Benzylideneanthranilic acid, and 

and ^-hydroxy-, 3:4-d/livilroxy-. aii'i 
o-, »/i-, ami jr-nitro- (Wmi.f . A., i, 
736. 

Benzylideneazine, p-bronte . aud 
• ehloro- (Ci-rtii:s, Melsilvch, nisi 
Hiwjom), A., i, 509. 
Benzylidene-" , ?ir-azotoluene-4hydr’ 
azone, aud o-livdroxy-, and f -nitre- 
(Tkouru and Westerkamp;, A., i 
207. 

- Beuay lidene -5 - br omoBalicy lamide 

(Hughes and Tithkhf.ey), P-, 344. 
Benzy lidenecamphor, 2-, 3-, and 4-nitro- 
(Wootton), T., 411. 

s-i/zcBenzylidene-fi-cbloroBalicylamida 

(Titmkklky ami Hughes), 

P., 175. 
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« enz ylidenecmnamyIidenea c eto n e, 

liydroxylamiuc-oximc of (Cii'SA and 
MernaRDI), A., i, 684. 

5 Benzylid-ene-3 4-cumylrhodanic acid, 
and 5-m- and £-nitro- {Kaluza), A. , i, 
ISO. , , i 

Benzylidenedeoxybenzoia. o -, »i-, and 

•Mi'.tro*, and their isomeridcs and 
derivatives (Stobbe and Wilson), 
A., h 624. 

Benzylidenedioxyphenylpropionic acid 

ethyl ester, jsomeride of (Dieckmann), j 
A., i, 385. 

4-Benzylidene-3 furyl-5-pyrazolor.e | 

(Tukrey and Zanetti), A., i, 892. ! 

Beazylideae-AVVyeZohexadienol (luVrz j 
ami Grethe), A., i, 24. | 

o-Benzylidene-S-isohexylrhodanic acid, ; 
ami 5-m- and -jj-nitro-, and 5-o-hydr- | 
oxy- (Kaluza), A., i, 131. _ j 

Benzylidenehydrazine, y-arriino-, w-, 
and j>-bydroxy-, and their deriva- 
tives (Fran zen and Eicijleu), A., 
i, 700. 

/Kiminobenzoylamino- (Ourtius, 
Meusbach, and Rissom}, A., i, 509. 

Benzylidenemethylhydrazine, nitroso- 
Thiele), A., i, 889. 
4-Benzylidenemethyl-6 methyl 2-pyr- 
imidone, m-jM^hydroxy-, and its salts 
• Stark and Bogemann). A., i, 437. 
Beuzylidene-l-phenyl-3-furyl-5-pyr- 
azolone (Torrey and Zanetti), A., i, 1 

m. 

enzylidenepiperonylidene^/r7f?pentan- 
ones (Stobbe and Haektkl), A., i, 44. • 
enzylidenepyruvic acid, oxime of j 
(Ciusa and Bbunardi), A., i, 684. j 
enzylidenerhodaninegdycylglycine 
CAndreasch), A., i, 695. 
-Benzylidene-a-rhodaninepropionic 
acid, and y-hydroxy- (Andreascii), I 
A., i, 695. 

Benzylidene- l:2:3:4-tetrahydroacri- j 

dine, and its picrale (Borsche, j 
Schmidt, Tiedtke, andRorrsiEPER), ! 
A., i, 883. 

en2ylidene-o-toluidine, jo-hydroxy- 
(Manchot and Furlong), A. , i. 31. I 
enzylidene- di-o-tolyl-o-xylylenediam- 
ine (Sc Holtz and Wolfrum), A., i, | 
772. 

enzylmalonic acid, o-cyano-, ethyl ester 
(Mitchell and Thorpe), T., 2270 ; 
I’., 249. 

Benzyl-^-methylhydrazine, ffrhydro- j 
[chloride and a-nitroso- (Thif.i.e\ A., i 
U, 889, 890. 

[Benzyl- n-me thy lhy dr azine, a-nitmso- 
RTiuelk), A., i, 889. 
fczyl methyl ketone, n-cyano- 

IBodroux), A., i, 623. 

xcviil ii. 


1- Benzyl-2-naphthol-3-carboxylic acid, 

and its methyl ester and acet.yl 
derivative, and a-amitio-, a-bromo-, 
et-cliloro-, and a- hydroxy-, inethyl 
esters of (Fuiehl), A., i, 742. 

Benzylnitroamine, and its mercury 
derivative (Tiiiele), A., i, 890. 

Benzyloxamic acid, ethyl ester (Thiele), 
A., i, 8S9. 

Benzyloxamide (Tiuele), A., i, 889. 
an( i ;j-Benzyloxyben 2 oic acid, men- 
%1 esters of (Cohex and Dudley), 
T., 1715. 

o-Benzyloxybenzoyl chloride (Boehr- 
INGEPv & Soiine), A., i, 3S6. 

2- '' Benzyloxybenzoyloxy benzoic acid 

{b<m:yln(iUqflosal in/lir add) {Boehr- 
1NOER& SflnsK), A., i, 386. 

fl-Benzyloxynaphthoie acid, nientliyl 
ester of- (Cohen and Dudley), T., 
1748. 

Benzyl pyrryl Retone, phenylhydrazonc 
(Onno), A., i, 426. 

Benzylsalicylosalicylic acid. See 2 -o- 
Benzyloxyheiizoyloxy benzoic acid. 

2- Benzylthiol-5 methyl 6-pyrimidone 
(Wheeled, McFarland, and 
Storey}, A., i. 139. 

I Benzyl l:2:3-triazole-4-carboxylic 
acid, 5-hydroxy-, methyl ester, and 
its diazo-derivative. (DlMliOTH, 
Aickelin, Brahn, Fester, and 
Merckle), A., i, 520. 

Berberine, constitution and derivatives 
of (Faltis), A., i, 698. 
and allied alkaloids (Perkin and 
Robinson), T., 305; 1\, 21. 

Berberrnbine, and its hydrochloride and 
sulpliate (Fberichs), A., i, 500. 

Bergamot oil (Schimmkl & Co.), A., i, 
757. 

dihydrocnminyl alcohol, nerol and 
terpineol in (Elze). A., i, 495. 

Beri-beri, the etiology of (Kajiuea and 
Rosenheim), A., Ii, 635. 

Bertrandite. from Altai (Pilipkxko), 
A., ii, 48. 

Beryl, effect of the presence of alkalis 
in. on its optical characters (Ford), 
A., ii, 873. 

from the pegmatites of Madagascar 
(Dufarc, Wcnder, and Sabot), 
Am ii, 312. 

from liiauchaud (Pny-dc-Dome), from 
Mont jeu (Siioiie-et- Loire). (Bar- 
bif.r and (Jonnard), A., ii, 
418. 

Betaine, CVjH 7 0 6 N, from pyridine and 
2-chloro-3:5-dimtrobcuzoic acid 
(Zinckk), A., i, 556. 
occurrence of, in the Ohsjiopodiawe 
(SrANEKand Do.mix), A., ii, 336. 
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Betaine, from the methiodide of henzi- 
minazole-2-benzoic acid (Rupk and 
TniESS), A., i, 72. 

ill the tubers of Hclinnthus tuberosus 
(Schulze), A., ii., 534. 
wrchlorate (Hofmann, . 

Hobold, and Mktzler), A., i, 819. 
estimation of (Stanek and Domin), 

A., ii, 361. . , 

Betaines, occurrence of, in drugs con- 
taining caffeine and theobromine 
(Polstorff), A. , ii , 234. 
in plant tissues (Schulze and Trier), 

A., ii, 743 ; (Engeland), A., n, 

885. r, , A 

hydroxy-, syntheses of (Rollett), a., 
i., 658, 824. 

Bctula alba, compounds prepared irorn 
leaves of (Grassek and Puiikbot), A., 
ii, 440. . , 

Bile, influence of, on tat synthesis due 
to lipase (Hamnik), A., ii, 4-/* 
and bile salts, influence of, on the 
movements of the intestine 
(D’ Eurico), A., ii, 729. 
human, secretion of cholesterol m 
(Bacmelstkk), A., ii, 792. 

of seals. See under Seals. 

BUianic acid, distillation products ol 
(v. Furth and Lekk), A., l, oOb. 
Biliary acids, constitution of the 
(Pbeol), A., i, 321. 
detection of, in urine (Joli.es), a., 
ii, 164: (Fkitscii), A., u, lfo. # 
Binary mixtures, investigation ot, with 
an optically active component 
(Scheuek), A., ii, 470. 
of liquids, physical properties ot 
(Hubbard), A., ii, 809. 

Binary systems, energy changes in 
(Euemann), A., ii, 581. , 

showing mixed crystals, _ equilibrium 
in (Knrvr), A., ii, 837, 
formed from the alkali sulphates ana 
calcium sulphate (Muller), A., n, 

776. . . 

of the alkali hydroxides, equilibrium 
curves of (v. Hevesy), A., ii, 83o.. 
organic, molecular compounds in 
(Wroczynski and Ouyf,), A., u, 
699. , . . . 

application of thermal analysis to 
1 (Tsakalotos and Gl'YE), A.,11, 826. 
Biological fluids, use of invertase m 
determining the alkalinity or acidity 
of (Hudson and Sai.ant), A., u, 
764. 

Biotoxin, action of, on blood (Marino- 
Zuco and Gux.anixo), A., u, 223. 

s-Bii-8 amino-4-quinazolone-2-carboxy- 

lio hydrazide (BoGERrand Gobtnbb), 
A., i, 285. 


cn/^Bisazo-derivatives, action of 

phuric and hydrochloric adds on 
(Duval), A., i, 781. 0n 

BisbenzeneazO'^diazoaminoazobenzene 

(Okndorff and Ray), A., i, [,ci; i 

Bisbromo&ovalerylglycerol (Ab„ ec . 

halden and Guggenheim), A.,i. 

l: 2 -Biscoumaran-indigo. See Oxindi" 
rubiu. 

Biscyanoacetoacetic acid, tliio-, ethyl 
ester (Ben ary), A., i, 581. 
BiB-om-diacetylaminocinfiamic anhydr- 
ide (Hkllef. and TisciiNERj.A.Jjfr; 
l:3-Bisdi-^-dimethylaminophenyl- 
methylbenzene, 4-amino- (Heitzex- 
stein and B reusing), A., i, 441 
2:3-Bis ( p-dimethy laminoanilo) - a hy dr- 
indone, hydrate of (Rchemann), T 
1445. 

aS-Bisdiphenyl-a^-bisdiphenylene- 
ethane, and its peroxide (Soilksk and 
Herzenstf.in), a., i, 238. 

Bis-diphenylenemethylenep-phenylene- 
, diamine (Rkddeliex), A., i, 7 17. 

; Bis-diphenylmethylene-yz-pheaylene- 
diamine (Reddelien), A., i, 7 17. 
Bis-3:6-diBulpho-B-naplitholazodi-'- 
tolylacetic acid (Heller r.nd Asut- 
kenasi), A., i, 738. 
Bisdithiourethanes, and their alkyl an J 
piperidine derivatives (Bkalx). A,.i, 
13. 

Bishydrazodiphenylmethaue-4:4’ di- 

carboxylic acid, and its tctiwacctvl 
derivative (I)i:val), A., i, 703. 

Bis 5-hydroxy-4-ketopenthiopheaditMo- 
! phen ( Aittzscii and Kki.CK 1 :), A. , i, 4 10. 

1 l:2'-Bis(5-methylcoumaran)-indigo. Sit 
I 5:5'- Diinethyloxindirubin. 

: BiBmite (Schai.i.eu and Ras«ose\ A., 

I ii, 220. 

i Bismuth, spectrum ot (Jschwktz!, A., 
i ii, 670. 

1 electrolytic refining of (VoERsTM m 
JSCHWAIIK), A., ii, 619. 

Bismuth alloys with antimony (Pai:- 
uavano and Viviaxi), A., ii- 
with cadmium and lead (BakloU , 
A., ii, 1066. 

with copper and antimony 
ravano and VlVlANl), A., 11, C.I-. 
956, 1068. , T , 

with lead, analysis ^nf (Lithe ™ 

Cahen), A., ii, 755. 
with tin and lead, separation '■ 
bismuth from (Swett), A-, n. 1 ' ' 


DlSIUUMl c ■ r J3 

Biimntb benzoates, (GobfbisU- . - 
hydrogen iodide as a P ret j 1 j l , 1 
bases (Nf-oewi), A., , 

si/lnitmte, commercial, estirn 
tire acid radicle m (Hakki»<» „■ ■> 
352. 
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Bismuth peroxides (Gutbier and Biixz), 
A., 803. 

Bismuth, estimation of, by electrolytic 
means (Benner), A., ii, 999. 
o.^.Bis a-naphthalene&zoresorcinol, and 
* its diacetyl derivative (Orndokff and 
Ray), A., i, 597. 

Bw-3-naph tholazo di-o-tolylacetic acid 

Heller and Aschkenasi), A., i, 738. 
Bisoxythionaphthen, halogen derivatives 
of (Farbwerke vokm. Meistek, 
Lucius, L Bkunixu), A., i, 110. 
oxidation products of (Danaila), A., 
i, 411. 

Bisplienylene-bis-jOS-naphthylenethylene 

(Tiiielk and Wanhcheidt), A., i, 832. 

Bifl-(i(-phenylenedisuIphonyiliydroxyl- 

amine (Fichter and Tamm), A., i, 836. 
Bisphenetoleazobenzaldazinedisul 
phonic acid, potassium salt (Green 
and Sen), T., 22 47. 

Bisphenetoleazosulphobeuzylidenebenzi- 

dine, potassium salt (Green ami 
SknI, T., 2247. 

Biaphenetoleazosulphobenzylidene-y'* 

phenylenediamine, jiotassiuin sail 
.Green and Sen), T., 2217. 
BuphenyL'^oxazolonemesoxalic acid, 
ethyl ester, and its metallic salts and 
derivatives (Meyer), A., i, 593. 
Bis-6-sulpho-£-naphtholazodi-o-toIyl- 
acetic acid (Heller and Ascu- 
kksasi), A., i, 738. 

3:3-Bi8thiohydantoin (Frf.richs and 
Forster), A., i, 191. 

2:4 Bis-o and jw-tolueneazoresorcinol, 
and their diacetyl derivatives (Orn- 
noRFKaDd Ray), A., i, 597. 
l:6-Bis-o, and p-tolueneazoresorcinol, 
diacetyl derivatives of (Ornuorff and 
Ray), A., i, 597. 

:a-Biatriazoacetoacetic acid, ethyl ester 

1 i orster and Newman), T., 1367: 
I’., 197. 

listriazomalonic acid, etlivl ester and 
amide (Forster and Muller), T., 
137 jl*., 4. 

7-Bistriazonaphthalene (napldhyknc* 

2 u - hw - Mmide ) (Morgan and 
Micklltiiwait), T., 2560 ; P., 293. 

'isxylyleneaminodiniethylaminotri- 
phenylmethane (Sc holtz aud Wulk- 
,iu:m), A., i, 772. 
iBxylyleneaminodiphenylmethane 
■ ^choltz and Wolf rijm), A., i, 772. 
isxylyleneaminodiphenyhtyryl- 
methane (Scuoltz ami Wolfkum), 
.A., i, 772. 

'jxylyleneaniino-divn-tolylinethane 

{ocholtz and Wolfrum), A., i, 772. 
'^ylyleneaminotriphenylmethane 

(ScitoLTZ and Wolfkum), A, j, 772. 


ii. 1303 

Biuret test, a reagent for the (Gier) A 
H, /63. ’ 

Blackthorn, See Bursar ia spiuosa. 
flleachmg powder, action of carbon di- 
oxide and of air on (Taylor), T , 2541* 
P m 242 ; A., ii, 503. 

Bloody spectro photometry of (Letsche), 

adsorption by (Mohawitz). A. , ii, 514 
eryoseopy of (Atkins), a., ii, 970. 
the rcsidiulcaiLon of the (Maxcini), 

I inorganic constituents of (Macal- 

lcm), A, ii, 970. 

| colouring matter of (Kuster), A., i 
-10, 529: ( M A rci i le wski ), A. , i.59y! 
i phenois in iFilippi), A., ii, 786. 

| concentration of ammonia in, to pro- 
duce tetany (Jacobson), A., ii, 986. 

; coagulation, a function of calcium 

! salts in (Stassano and Daumas), 

.A., ii, 514. , h 

, in the frog (Pringle and Tait) A 
! ii, 725. * 

in ( famine nut (Tait), A., ii, 725. 

! composition of, idled of the injection 
ot colloids and ciystallouU on the 
(Pugliesk), A., ii, 637. 
diastases of, in relation to the pancreas 
(Olten ami Galloway), A.,ii, 786. 
origin ami importance of the amylo- 
lytic ferment in (JIoeckel and 
Host), A., ii. 870. 

oxygen metabolism of the. (Kj:ogh), 
A., ii, 512. 

morphological detection of melkemo- 
_ globiu in (Kro.nig), A., ii, 623. 
lipolytic ami oxidative processes in, 
influence of the thyroid glands on 
(Juschtschenko), A., ii, 526. 
neutrality of, the parts played by 
proteins and hydrogen carbonates in 
maintaining (Kobektson), A., ii, 623. 
poisonous properties of (Studzissxi), 
A., ii, 624. 

tonometry of tlie gases iu the 
(Firket), A., ii, 622. 
transfusion of (Boycott and Douglas), 
A., ii, 317. 

peritoneal transfusion of (Boycott), 
A., ii, 725. 

e licet of temperature on the dissocia- 
tion curve of (Bancroft and King), 
A., ii.. 50. 

union of oxygen in (Manciiot anil 
Brandt), A., ii, 137. 
oxygen capacity of, after hemorrhage 
(Douglas), A., ii, 316. 
and protoplasm, neutrality equilibrium 
in (Henderson), A., ii, 139. 
behaviour of uric acid and its salts in 
the (Gudzent), A., ii, 140. 
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Blood, action of biotoxin on {Marino- Blood, estimation of proteins in ny - 
Zuco and Giuoakiko), A., ii, 223. A., i, 287. tr U, 

arterial, tensions of gases in (Krogh estimation of sugar in [j} AS(; t 
and Krogh), A., ii, f»12. kens and Sandgren), a, j'; J r'J T ' 

dogs, rotatory properties of the plasma (Moeckel and Frank), a. i; ’ 

and serum of (Abderhalden and 1116; (Michaelis and 

Kawohl ; Abderhalden and ii, 660. " ■ 

Hahn ; Abderhalden and Ruehl), Blood-cells of IAmulus , iuiluenc- 
A., ii, 1081. I changes in chemical and i,},,' , 

maternal and foetal, the catalase | conditions on the (Loeb), A.. V ?2 

content of, and the action of foetal Blood-corpuscles, permcablutv 0 ! f ‘ 

serum on animals of the same species affected by the .substitutim **• 

(IjOCKEMANN and Thies), A., ii, bromine for chlorine in the a »- , 

624. _ organism (Ron NIGER), A., ii S* 

normal, autolysis of (Schippers), A., red, permeability of, to alkali 1 j 
ii, 1081. alkali - earth metals (Hasbuj-Sp 

rabbit’s, distribution of reducing sub- : and Bubaxoyiu), A., ii 1080 L : 

stances in (Lyttkens and Sand- ' red, the laking of (Roar), A, j ooq 
cken), A., ii, 785. of the hen, injected iuto** rabbit’ 

influence of phloridzin on the sugar : (McGowan), A., ii, 317 . s 

in (Junkkrsdobf), A., ii, 225. i Blood-gases, composition of, in 
normal and of animals aiuesthotised : form anaesthesia (Buckmasteu ^ 

with chloroform, supposed presence ; Gardner), A., ii, 10S0. 1 

of carbon monoxide in (Buckm aster | influence of rise of body teniperajun- 
and Gardner), A., ii, 50. 1 on (Caspari and Lof.wy), Aii 

chemical tests for (Kober, Lyle, and 960. 

Marshall), A., ii, 910. of cat (Buckmaster and Gaiijism; 

reaction of, to silver hydrosol (13REC- A., ii, 969. 

cu), A., ii, 726. Blood-pigment, compounds of nitric 

detection of minute traces of, by means 1 oxide and (Manciiut), A., ii iiij 
of benzidine (McWeeney), A., ii, \ detection of (Schvmm), a., i’i, pjp 

84. ' (LocilTE), A., ii, 665. 

the benzidine test for, and its medico- j Blood plasma of dogs, amount of ]»cpir> 
legal application (Walter), A., ii, • lytic ferment in (Abderhalden ami 
665. PlNcrssoilN), A., ii, 318, 519; 

the guaiacum test for (K ratter), A., , (Abderhalden ami Israel ; Audeu- 
ii, 664 ; (Bardach audSn, rerstein), harden ami Immisch; Aisi*kkiiat - 
A„ ii, 664, 911. den and Slreswyk ; Abdekiialhen 

detection of, in urine (Florence), A., and Buajim), A., ii, 319. 

ii, 911. Blood-platelets, disintegration and life 

estimation of adrenaline in (Trende- of (Defxjkn), A., ii, 51. 

lf.nbit.g), A. , ii, 971 . Blood-presBure, action of extracts of the 

method of determining alkalinity of pituitary body on (Hambitxek, 

(Boycott and Chisolm), A.i ii, A., ii, 526. 

317. action of pure choline on \Adhkkhal- 

new apparatus for analysis of gases of den and Muller), A., ii. f>30, 725, 
(Bropie ; Barcroft and Roberts), lowering of, by vasotonin (Mvllei: 

A., ii, 342 : (Bitkmahtek and and Fells eu), A., ii. 725. 
Gardner), A., ii, 727. arterial, comparative etlects of eliloro- 

estimation of the ijuantity of. by the form, alcohol and ether on (W auer 

“optical method” (Abderhalden and Syme*), A., ii, 432. 
and Schmid), A., ii, 725. Blood-serum, anti-substances of, lehavi- 

estimation of ammonia and urea in our of, towards solvents and other 

(Wolf and Marriot), A., ii, 762. * reagents (Kawashima), A., ii, 140. 

estimation of dextrose in (Om.ER), A., proteins of, influence of antipyrelies 
ii, 463. (Cervello), A., ii, 515. 

estimation of iron id (Ch arnass), A., creatinine in (Schaffer and Keino-o 
ii, 657. A., ii, 731. 

estimation of colouring matter and of the horse, albumin noni 
iron in, by a colorimeter (Arras- (Maximow itsch), A. ; 1 , 34o. 
RIRTH and Koenigsbekcbr), A., of the ox, action of aeids ana a 
ii, 910. on the (Morvzzi), A., n, 9ib. 
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Blood, stains, medico-legal examination 
of, use of benzidine reaction in the 
,■ IIokdas), A., ii, 364. 

Blowpipe* mouth (Bagster), A., ii, 
$92. 

Body. animal, decomposition and fate of 
t'TOsine in the (Dakin), A., ii, 706. 

Body-fluid.® of normal and immune 
animals, concentration of anti-sub- 
stances in /Greer and Becht), A., ii, 
HI. 

Boiling-points, effect of gravity on 
(SlEPERMANX), A., ii, 267. 
determination of(SMiTH and Mexzies), 
A., ii, 687, 688; (Hanses), A., ii, 
827. 

estimation of, by Krafft’s method (vox 
Reciienbkrg), A., ii, 101. 
elevation of, under reduced pressure 
(Druckek), A., ii, 929. 
and vapour pressures of mixtures of 
alcohols and water (Doro.schew.sk y 
and Pouansky}, A., ii, 266. 
of metals, influence of pressure on 
the (Greenwood), A., ii, 390. 

Boiling-point method, the Landsberger- 
Sakurai (Turner), T., 1184 ; 1\, 134. 

Boletus edulis, occurrence of organic 
bases in (Yosiiimura), A., ii, 887. 

Bolognian stones {phosphorescent calcium, 
strontium, and barium aidphidepr>'p«r- 
atious) (Yanino and Zumbusch), A., 
ii, 847. 

Bomb, calorimetric, calibration and 
manipulation of the (Roth), A., 
ii, 584. 

analysis by means of a (Higgins 
and Johnson), A., ii, 460. 
estimation of carbon dioxide by 
means of the (Grafe), A., ii, 
460. 

Bone, formation of, part played by the 
dissociation of carbopho6phates in 
the (BarillL), A., ii, 523. 
in osteomalacia, analysis of (McCrud- 
WB), A., ii, 380. 

Bone-marrow, purine bases of (Thai:), 
A., ii, 141. 

lecithin content of (Boli.e), A., ii, 
429. 

Bone phosphates, the nitrogenous sub- 
stances in (Chardet), A., ii, 652. 

Borax. See Sodium ^/borate. 

Boric acid. See under Boron. 

Borides, probable chemical nature of, 
(Hoffmann), A., ii, 508. 

Borneol, vapour pressure, of (Vaxstoxe), 
T., 429 ; P., 47. 

from torpentine oil (Fernandez), 
A., i, 400. 

Borneolglycuronic acids, isomeric and 
fission of (Havalainen), A., i, 326. 


'(’-Bornyl-Z-bornylbenzamidine, and its 

derivatives (Cohen and Marshall), 
T., 334. 

^-BorayW-bornylethylbenzamidine, and 

it s do ri v at i ves ( C ohen and Marshall), 
T., 335. 

Bornylcamphor (Guerbet), A. , i, 52. 
Bornylenecamphor,and its hydrobromide 
and bromo- and nitro-derivativea 
(Gleubet), A., i, 52. 

Boron, presence of, in Algerian wines 
(T)ggast), A., ii, 443. 
in Tunisian wines (Beutainoiiand 
and Gauvry), A., ii, 646. 
colloidal (Ageno and Barzettj), A 
ii, 500. 

crystalline (B iltz), A., ii, 201. 
use ol, as a catalytic manure (Agul- 
HOX), A., ii, 236. 

Boron //-/chloride, reduction of, by 
hydrogen(BK88o.v and Fournier), 
A.,ii, 406. 

action of organo- magnesium com- 
pounds on (Struck er), A., i, 532. 
Boric acid, solubility of (Hkrz), A., 
ii, 275, 407. 

detection of, in butter and milk 
(Gauvry), A., ii, 156. 
estimation of, in plant ashes (Ber- 
trand and Aoulhox), A., ii, 345. 
titrimetric estimation of, in silicates 
(FltOMME), A., ii, 353. 

Perborates, assay of (Farrar), A., 
ii, 452. 

Boron, detection of minute quantities of. 

(Bertrand and Aculhox), A., ii, 241. 
Bottle, for normal solutions and reagents 
(Davis), A., ii, 1105. 

Brain, chemistry of the (Frank el aud 
Linnf.rt), A., ii, 729. 
lipoids of the (Rosenheim and Terr), 
A., ii, 1085. 

human, sahidin from the (FranKFJ. 

and Linnf.rt), A., i, 295. 
analysis of (Masiiu), A., ii,_ 629. 
Brass, analysis of, and estimation of tin 
in ( Sen C J im ann and Arnold), A. 
ii, 549. 

estimation of phosphorus iu, iu the 
presence of arsenic (Schurmann), 
A., ii, 545. 

Brussica jancca, oil from (Sciilmmel & 
Co.), A., i, 759. 

Brassica okracca, organic bases in 
(Yosiiimura), A., ii, 440. 
erepsiu from (Blood), A., i, 796. 
Bromates. See under Bromine. 

Bromic acid. See under Bromine. 
Bromination, with hypobromons acid 
(Stark), A., i, 234. 
simple, apparatus for (Bull and 
Saether), A., ii, 758. 
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Bromine, addition of, to n, .saturated 
compounds (Siidbohough and 
Thomas), T., 715, 2450 ; P., 294 ; 
(Abati), A., i, 732. 

addition of, to unsatnrated compounds, 
heat liberated on (Luginin), A., u» 

absorption of, by lime (Wit,ks), A., 
ii, 1063. , . , 

substitution of, for chlorine, with 
reference to the permeability of the 
blood-corpuscles (BuNNIGer), A., u, 

421 . 

hydrolysis of (Bbav), A., ii, 819. 
solutions, colour and constitution of 
(Joseph and Jinendratiasa), * ■> 

233 

water, as a means of distinguishing 
between aldoses and ketoses (voio- 
Sek and Nemecek). A,, ii, 463. 
Hvdrobromic acid (kydmien bromide), 
dissociation of, at high tempera- 
tores (von Falckesstein), A., 

heat of combination of, with ethyl- . 
enic compounds (Lcoisis ami , 
Di font), A., ii. 585. i 

Bromides, compounds of, 'y' 1 ' >"”■ 
curie bromide and etliei (MARSH), . 
T., 2307. 

Bromic acid and hydriodic acid, re- , 
action between, in the presence of j 
a large amount of hydrochloric acid , 
(Kani.all), A., ii, 542. | 

Bromates, behaviour of, to»»id * 1 >«• ; 
dnoing agents (A itali), A. , u, 4- 

Bromine, colorimetric estimation of, m : 
the presence of chlorine and iodine 
(Diudin and CooFEtt), A., 11. 11 ; 
Weszelsrkv s method ot estimating 
(Casakes Gil.), A., ii, 1107. - 

free gravimetric estimation ol, by 
liieaiis of metallic silver (l'ERKISS), 
ii 542. 

Bromotantalom. See under Tantalum 
Bronze, estimation of phosphorus in, in 
the preseure of arsenic (Scitr kmav ), 
A., ii, 545. 

analysis of, and estimation of tin, ill 
{ScHl’UMANN and ARXGl.l)), a.. 11, 
549. . r 

Bronzes corrosion of, in solutions of 
electrolytes (Ginurn and Ceccau- 
ei.li), A., ii, 217. . 

Bolivian, analysis of (U>kb and 
Morey), A., ii, 614. 
lead (GlOLlTTI anil MabaSTOSIO), 

A. , ii, 504. a 

manganese-aluminium (llErsLER and 

Richakz), A., ii, 99. 

Broom, common, amount of sparteine m 

(CheyaMF.k), A., ii, 534. 


Brownian movement and the real 


exist. 
A., ii. 


un), 

•A<5A\ 


rownian mu* emum iviiva cue pi 

ence of molecules (Perrin) 

493. 

aZZoBrucic acid, and its nitiosaniine 
' hydrochloride (Mosslrr), a . 5 i, opg 
Brucine, action of, ou muscle (Vf.lfv 
am l Waller), A. , ii, 331. 
action of cyanogen bromide on (Mos$. 
leu), A., i, 275. 

nZZoBrucine, and its hydruchloridt- 
methiodide, peroxide* and osiih 
(Mosslek), A., i, 275. 

Brucine perchlorate (Hofmann, R 0111 
IIobold, and Mrtzler), a., i, $ 19 * 
peroxide (Mossi.er), A., i, 584. 
Bunsen flame, photometric measurements 
withjhe coloured (Beckmans ami 
Waextig), A., ii, 1. 
inner cone of (Haber and Bitjui- 
A. , ii, 122 ; (Ebstein and Kv.ass, 

A., ii, 202. 
the striking back of the (Tech:), A., 
ii, 705. 

Burette, automatic filling (Frailonc;, 
A., ii, 60 ; (Raymond ; Kosk),A.. ii’ 
648. 

without stopcock or rubber connexion 
(Alexandrokf), a., ii, 747. 
for standard alkali solutions (Km. 
nick), A., ii, 893. 

Gas Burette, Heinpel, modified 
(Gwicgner), A., ii, 445. 
AVinkler-Hempel, modification of 
(PE Koninck). A., ii, 648. 
Bursariftx puma (blackthorn), chemical 
examination of oil from the seeds of 
(Griffiths), A., ii, 800. 
isoButaldehyde, a-bromo-, melliylaeetal 
of (Zeiskl and Daxiek), A., i, 92. 
.•?/c/oButan-l:3 dione. preparation and 
properties of (Chick ami W IIMOKE 1 . 
T., 1984 ; P. 217. 

Butane, a - chloro - 5- bromo - 0- hydroxy- 
(Parisellk), A., 1 3f>3. 

dmitro* (An«seli and AixssasdriI 
A., i, 605. 

i cycle Butanecarboiylic acid, ajchMM 
I - carbinyl ester (Dkm.tasoff), A.,i, 
839. . . „ 

1 -ovano-, ethylester.pieparaiioiiot \m 

(CAMI'BELL and Tnom), r., -U 

rvcZoButanehexacarboxylic acid, m 
” eater, synthesis ot (Shibata), A. ; i, 

Bu^an-T-one-BaflSS-pentacarbozyiyy 

methyl ester (KomsevH a. - 

i».Buten-T-ol, B-bromo-, “ d 
urethane, and aaQ-tn- iodo-(LE- 

• and Bebeza), A., 
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. ten- 7 -one and its semicaibazone 

i Hr ii’itviN)) It.) 7 649. 

Batinene- 7 -ol { mHhylaectenylmrbiwT) 

flEWEAr), A., i, 149. . 

Butter, detection of bone acid in 
(Gauvry), A., ii, 156. 

pstiinatiou of margarine in (Rspfo 

and Fouesti), A., ii, 360. 

Butter fat, glycerides of (SmiFEi.n), A., 

refraction of tlie iusolnblo fatty acids 
of (Dumitkescou and Popescu ), A. , j 
ii, 556. . 

is-iButylacetic acid, 0-immo-a-cyaiio-, j 
r-tliyl ester (Campbeli. and Tiiorpe), i 
T., 1311. 

,i Butylacetoacetaldehyde,and its copper : 

salt (Couturier), A., i, 299. , 

Butyl alcohol, estimation of, in alcoholic 
liquids (Lasserrk), A., ii, 1005. ' 1 

w. -Butyl alcohol, condensation of, with 
its sodium derivative (Guerbet), A., 
i, 149. . 

/soButyl alcohol,, conversion of, into 
a-methylglyceraldehyde (Zeisel and 
Daniek), A., i, 92. 

(i .and iw-Butylammonium mdi-chlorides 
and bromides (Gutbier and RrEss), 
A., i, 97. 

platinibromides (Gutbikk aud 
Bauriedel), A., i, 13. 

Butylbenzene, 5-chloro- and 8-iodo- (v. 
Braun), A., i, 844, 

tett, -Butylbenzene, tdrahy&voxy- (Hen- 
derson and BoYD), T., 1666. 
i/A /oBatylcarbinol. See Methyleyrfo- 
butane, w-hydioxy-. 

3 -Butylcinnamylideneacetic acid, methyl 
ester (Koiiler and Heritage), A., 
i, 485. 

1-Butylcitronellol (Austerweil and 
Cochin), A., i, 572. 

/'W.-Butyldihydro/aoindole, and its me- 
thicKlide(ScHOLTZ and Wolfiu-m), A., 
i, 771. 

25r/.-Butyl-4:5-diphenylpyrrole 
(Boon), T., 1260 ; P., 95. 
B-cyefnButylformyl acetic acid, a-cyano-, 
ethyl ester and silver salt of (Camp- 
bell and Thorpe), T., 2424. 

Buty lidenebiB -3- aminophenyl • a- c ampho - 
ramie acid, /nchloro- (WoorroN), T., 
410. 

A a -Butyl 6 ne- 78 -diol , and its diphenyl- 
uivtliane (Parisellk), A., i, 463. 
Butylene- a5- dithiol, and its beuzoyl 
derivative (Braun), A., i, 14. 

A a -Butylene-'r one -«85- tricarboxylic 

acid, a0-eZ/bronio-, and its diethyl 
hydrogen ester (Diels and Rein- 
beck). A., i. 360. 


W.wButylgeraniot (Austerweil and 
Cochin), A., i, 687. 

a- ihoB ut y ltsobe x aid eh y de , its oxime and 
semicarbazone (Frkvlon), A., i, 359. 

d-isoButylhydantoic acid (Dakin), A., 
i, 590. 

7 - 7 V>Butylhydantoin (Dakin), A., i, 590. 

woButylidene diacetate (Wec.scheidrr 
and Spate), A., i, 155. 

woButylmalonic acid, dimethyl and 
diethyl esters, and its ///chloride and 
(//amide (Frkvlon), A., i, 358. 

3-tol-ButyliV/oxazole-5-carboxylic 
acid, ethyl ester (Couturier), A., i, 
362. 

0-ci/r7oButylpropionic acid, 0-imino-a- 
evauo-, ethyl ester (Campbell and 
Thorpe), T., 2424. 

Butylurethane and its nitrosn-derivative 
(Nirdi.inger, Acrkr, and Heaps), 
A., i, 312. 

■//-Butyric acid, sodium salt, compound 
of, with acetic anhydride (Tsaka- 
LOTOs), A., i, 458. 

?i-Butyric acid, a-amino-, derivatives of 
(Hildesiieimer), A., i, 891. 
7 -amino-, salts of (EngrlanD aud 
KutsCHER), A., ii, 1090. 
a-bromo-, interaction of, and its sodium 
salt, with silver salts in aqueous 
solution (S enter), T., 346 ; P., 23. 
ajSV/bvomo-, and its ethyl, methyl, 
and allyl esters, action of bases on 
(James), T m 1565; P., 201. 

0- hydroxy-, new mode of formation 
of, in the animal organism (Dakin), 
A., ii, 632. 

/-Butyric acid, 0-hydroxy-, formation, 
of, in the animal body (Dakin), A., 
ii, 976 : (Friedmann and Maase), 
A., ii, 977- . 

/soButyric acid, a-benzoylammo-, lac- 
tone, anilide and esters (Mohr and 
Geis), A., i, 117. 

a-hydroxy-, l-phenyl-2:3-dimet.hyl-5- 
pvm/.olone ester (Hi p.df.l), A., i, 434. 
Butyric acids, and a-and 0-hydroxy- 
toxic action of, on frog a muscles 
aud nerves (KARC7.AG), A., ii, 434. 
til- and rf-a^-itihydroxy-, aud dl-&y- 
d/hydroxy-, and their _salts and 
derivatives (Nrf), A., i, 713. 
/wButyrylacetic acid, cyano-, ethyl 
ester and its silver salt (Campbell 
and Thorpe), T., 1311. 
Butyrylalanine, ethyl ester (Bondi and 
Elssler), A., i, 157. 

0-isoButyrylbenzylamino-0-phenyi-aa- 

dimethylpropionic acid, and its silver 

salt, esters, and derivatives (Staud- 
inger, Klever, and Kober), A., l, 
587. 
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O-Butyrylbutyrylacetic acid. See 0- . 

Butyryloxy-A^-hexenoic acid. 

Batyryl- and isoliutyryl formamide, 

synthesis of (Barger and Ewixs), T., 
291 ; P. s 2. 

i'soButyrylglycine, a*benzoylaiuino- 
(Mohr and Geis), A., i, 117. 
n-Butyryleyr/ohex ene, and its semi- 
carbazone (Darkens and Host), A., 
i, 856. 

/soButyrylliydrindone (Thiele and 
Weitz), A., i, 855. 

£-Butyryloxy-A°-liexenoio acid, ethyl • 
ester (Luniak), A., i, 90. ] 

Bynin, extraction and reactions of | 
(KRAFr), A., i, 792. 


C. 

Cabbage. See Brassica ohnwca. 

Cabureibaresinotannol (Tschirch and 
Werhmullbr), A., i, 689. 

Cacodylic acid, amphoteric nature of 
(Holmuerg), A., i, 234. 

Cacothelin base, coloured isomeric salts 
of (liEi’CHs and Leuchs), A., i, 
426. 

Cadmium, spectrum of (Paschf.n), A., 
ii, 3, 1014 ; (Hoyiw), A., ii, 87. 
normal cell (Cohf.n and KnrYT), A., 
ii, 259. 

and copper, formation of rubeanic acid 
in separation of (BlLT2 and Biltz), 
A., ii, 456. 

equilibrium in the ternary system, 
lead and mercury (Janecke), A., 
ii, 699. 

behaviour of lithium towards (Masi n<: 
and Tam MANN), A., ii, 610. 

Cadmium alloys with bismuth and lead 
(Barlow), A., ii, 1066. 
with magnesium and zinc (Rki'ni, 
Sandonnini, and Quercigh), A., 
ii, 954. 

with mercury, electro chemical investi- 
gation of (Richards ami Gakrod- 
Tjiomas), A., ii, 384. 
with silver, equilibrium diagram of 
(Bkuni and Quercigh), A., ii, 
953. 

Cadmium bichromate (G huger), A., ii, 
300. 

nitrate, hydrates of (Vasilikff), A., 
ii, 1066. 

sulphide, solubility of, in light petro- 
leum containing oil (van Dorp and 
Kodeniiuuo), A., ii, 126. 

Cadmium, use of organic electrolytes 
in the separation of, from other 
metals (Holmes and Dover), A., ii, 
1111. 


Cadmium, test for, in the 


pi'f'SpJJuf 


copper (Wohler and y, }j,. 
berg), A., ii, 349. 
estimation of, by electrolytic 
(Benner), A., ii, 999. “ c ' an > 
Caacuin. of the horse, deeowitositinn r 
cellulose in the (v. Hoessuv’* , 
Lesser), A., ii, 62fi. 


Csesium, fundamental spectrum of tc, 
stein), A., ii, 669. ,JU ’' 

ultra-red line spectrum cfT (Pascji *. v ■ 
Randall), A., ii, 1014. 
arseno- and phospho-mnlybihir.* 
(Ephraim and Herschfinkei \ i 
ii, 208. - ,A ’> 

and rubidium chlorides, relative rat • 
of diffusion in aqueous solution* 
(Mines), A., ii, 694. ' 1 

hydroxide, hydrates of (de Forcp 
A., ii, 124. •’ 


nitrate solutions, viscosity and dei.m,. 

of (Merton), T., 2454 ; P., 252. ‘ 
fwroxide, heat of formation offuj; V m > 
crand), A., ii, 584. 

Caffeic acid, extraction of, from nHiik 
(Chakaux), A., ii, 991. 1 


Caffeine, degradation of (Bn/iz and 
Krebs), A., i, 523. 


cardio-vascular effect of, compared with 
that of green coffee ( Paction and 
pRRRor), A., ii, 735. 
diabetes produced by (Salant and 
Knight), A., ii, 735. 
nature of the so-called double salts of, 
with alkali salts (Peluni), A i 
416. 


compounds of, and sodium benzoate 
(Peluni and Amadori), A., i. 416. 
and theobromine, comparative toxicitv 
of ( Veley aud Waller), A., ii, 9$6. 
estimation of, in tea and coffee (Bo 
MANN), A., ii, 468. 
in roasted coffee {Virchow';, A., ii, 
1011. 

I in kola (Desvignes), A., ii, 7 (33, 

I ((//oCaffeine. constitution of (Biltz , A., 
i. 522. 

j (^Caffeine (1:7 -diitidhylcai/oluhr, and 
its silver salt (Bu/r/. and Khebs). A.. 

i, 523. 

Caffeine-phloroglucinol (Ultke), A., i, 

132. 

Caffeine-pyrogallol (Ult£e), A., i, 132. 
« //oCaffuric acid ( 1 \$-Iinutkylhy<Uu\hi- 
indhtflamide, 6 -hydroxy-) (Biltz), A., 
i, 522. r . 

Cakite, cobaltifcrous, hom Upo Uia- 
mita, Elba (Millosevich), A., n, 
221 . . ... 
Calcium, spectrum of, in the oxy-acetp- 
cno llmnc (Hf.msalech and he Watts- 
vii.i.k), A., ii, 86. 
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Calcium, duration of the rays of, in the 
spark with self-induction (IIemsa- 
LECH),A.,ii, 765. 

content in the human organs (if AGSua- 
Lkvy), A., ii, 426. 

metallic, and absolute alcohol, reduc- 
tion by (Marschalk), A., i, 269 ; 
(Marschalk and Nicolajewsky), 
A., i| 476. 

action of, on organic halides (Spencer 
and PJtiCfc), T., 385 ; P., 26. 

Calcium salts, sparingly soluble, solu- 
bility of, in solutions of ammo- 
nium salts (Rindell), A., ii, 
294. 

function of, in the coagulation of 
blood and lymph (Stassano and 
Davmas), A., ii, 514. 

Calcium manganous bromide ( Ephraim 
and Model), A., ii, 855. 
carbide, assay of, with the “decom- 
position flask’’ (Bekl and Jur- 
rissex), A., ii, 242. 
action of water of crystallisation on 
(Masson), T., 851 ; P., 6. 
carbonate, dimorphism of (Leitmeif. it), i 
A., ii, 503. 

thermal dissociation of (Johnston > 
A., ii, 831. 

colloidal state of (Oechsneii dp. 

Conixok), A., ii, 612. 
decomposition of (Riesexfeld), A., i 
ii, 126. 

dejKJsition of, from solutions of ; 
calcium hydrogen carbonate 
(Vetter), A., ii, 777. 
chloride and calcium nictasilieate, the 
system (KauandI^EFF), A., ii, 954. 
zinc chlorides, and iodide (Ephraim 
and Model), A., ii, 850. 
ferrites (Hilpert and Koiilmeyer), 
A., ii, 35. 

luoride and calcium metasilicate, the 
system (KakandEeff), A., ii, 954. 
nercuric nitrite (Ray), T., 326 ; P., 7. 
ixide {time), absorption of bromine by 
(Wilks), A., ii, 1068. 

•hosphates (Cameron and Bell), A., 
ii, 711. 

•solubility of, in saturated solutions of 
carbon dioxidecontainingainmonia 
(Foster and Neville), P., 236. 
action of potassium hydroxide on 
(Oechsnkk de Coxinck), A., ii. 
953. 

utilisation of, by Crucifcra^ Rave x \ a 
and Zamorani), A., ii, 741, 
xy.selenophosphate (Ephraim and I 
Maples), A., ii, 207. 
wtasilicate, binary systems of, with 
calcium chloride and fluoride (Ka- 
RAXDfiEFP), ii, 954. 


Calciim metasilicate, and their absorn- 
tive power for nitrogen (Kolb), A., 
ii, 35. 

silicides (Hoxigschmid), A., ii 503 • 
(Kolb), A., ii, 1064. ’ 

Calcium sulphate and hydrogen sulphate 
(Rohlaxd), A., ii, 411. 
preparation of the anhydrous modifi- 
cations of (Rohlaxd), A ii 
125. h * ’ 

solubihty of, at high temperatures 
(Melcher), A., ii, 293. 
solubility of, in solutions of alkali 
sulphate and free alkali (D’Axs 
and Schreiner), A., ii, 849. 
and the alkali sulphates, binary 
systems formed from (Muller), 
A., ii, 776. 

Calcium organic compounds 
Calcium cyanamide, efficiency of, as a 
fertiliser (Van ha), A., ii, 538. 
transformation of, in soil (Uj.pi wi) 
A., ii, 890. 

and its derivatives (Reis), A., i, 465. 
physiological action of (Rf.is), A 
• ii, 801. 

and its decomposition products 
(Stutzf.r and Reis), A., ii, 
537. 

its analysis and changes in its 
composition on exposure to the 
atmosphere (BlJlOUX), A., ii 
1010 . 

estimation of nitrogen in (Stutzer 
and SGll), A., ii, 1009. 

Calcium, estimation of, in sugar refinery 
products (Sidersky), A , ii, 648. 
and magnesium, separation of (Mi;i:- 
maxx), A., ii, 897. 
separation of, in the presence of 
phosphates and small amounts of 
iron (McCkudden), A., ii, 
243. 

Calcium chloride U-tube, new (Muller), 
A., ii, 753. 

Calculi, renal. See ltenal calculi. 

CalloBe, new observations on (Maxoix), 
A., i, 653. 

relation of, to fongosc (Taxret), A., 
i, 654. 

Calorimeter. See under Thermo- 
chemistry. 

wo-Calycanthine. from Calycanlhus 
glaucus and its salts and nitroso- 
amine (Gordon), A., i, 62. 

Cahjcan th usglamis, alkaloid of (Gon Dixl, 
A., i, 62. 

Cammidge’s reaction (Grimbert and 
Bernier), A., ii, 163; (Stookey ; 
Ellexbeck), A., ii, 358 ; (Schumm, 
HegleRj and Meyer-Wedell), A. 
ii, 468. 
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Camphane series, studies m (Forster 
and Zimmerli), T. f 2156; P., 245. 

Camphane-oxytriazine, and its acetyl 
and benzoyl derivatives (Forster and 
Zimmerli), T., 2176. . . 

Camphene, occurrence of^io rosin spirit 
(Grimaldi), A., i, 273. 
oxidation of, with ozone (Harries 
and Palm far), A., i, 497. 

Camphenecamphoric acid. See Cam- 
phenie acid. . ... 

Camphenic acid {camphen^amphoriea^id), 
constitution of, and a-bromo-, ana 
hydroxy- (Aschan), A., i, 709. 

Camphenilone semicarbazone (Harries 
and Palmes), A., i, 497. 

Camphor, vapour pressure of (Vanstone), 
T., 429 ; P., 47. 

and phenol, freezing-point curve lor 
mixtures of (Wood and Seoir), 1., 
1573 ; P., 194. 

synthesis of (Komrra), A., b ■>!. 
artificial (Darmois), A., i, 398. 
absorption spectra of the acyl deriva- 
tives of (Lowry and Soithcate), 
T., 905 ; P., 68. 9 

mercury compounds of, action ot halo- 
gens on (Marsh), T., 2110; 1’., 
297 


Camphoric acid, 4:5-dihydroxv-, and h s 
silver and barium salts, and Q-l, l(llnn 
(Komppa), A., i, 51. mo ' 

Camphoric and isoCamphoric acids 
action of the Grignard reagent m 
esters of (Shi rata ), T. , 1239 - p 1 

141. . ’ *' 

r-Camphoric acid, semi- anilide (l f 

(Komppa), A., i, 51. 

Z-isoCaraphoric acid, dunethvl e>t,>v 
(Shidata), T., 12-15 


cause of the vanillin hydrochloric acid 
reaction for (Ten-mass), A., n, 84. 
Camphor, liroino-, estimation ot bromme 
in (AmieiS and Lf.ui.ieiO, A., u, < IS- 
/ Camphor, occurrence of, in ArtodMa 
cam (WHirrELSFT), A., i, 184. 

Camphor aeries, molecular rearangciinmts 
in the (Moves and Derick), A., 1 , 
753; (Xoves and KvriakM'Es; 
Noves), A., i, 754. 

o Camphoramie acid, alky! derivatives 
of (Woottos), T., 113. 

d Camphorhenzylimide, preparation ol 

(Evans), T., 2210. 

,/ Camphorbromoimide (E vans), T,, 223r. 

Camphorcarboiy-amide, -bromoamide, 
-piperidide, ami -bromopipendide 

((■lover and Lownv,', P., 182 . 

Cainphorcarbojylic acid, and its de- 

rivatives, absorption spectra oi 
(Lowry, Descii, ami Soi tiigate), 
T., 899 ; P., 68. 

rf-Camphorethylimide, preparation ot 
(Evans), T., 2240. 

Camphorglycuronic acids, fission ot, by 
enzymes (Hamalainks), A., i, 326. 
Camphoric acid, synthesis of (Komppa), 
P., 328 ; A., i, 51. . 

Kouippa’s synthesis of (Blank and 
Thorpe), T., 836 ; P. 83. 
alkyl and aryl hydrogen esters (Kdmin- 
80 N and Hilditch), T., 225; P., 
10 . 


Camphorimide iV-alkyl and arvl de- 
rivatives of (Woottox), T., 415, 
^•Camphorimide, preparation of, ^ 
its derivatives (Evans), T., •>»-. 
P., 251. 

(?-Camphoriodoimide (Evans), T., 2239. 
(/-Camphormethylimide, preparation of 
(Evans), T., 2239. 
d-Camphor-p-nitrobenzylimide (Kvass' 
T., 2241. 

Camphoro-0 naphthylamic acid (Tinole 
and Bates), A., i, 851, 
Camphorquinone a- and H-hydrazones, 
and their derivatives (Hurkteb and 
Zimmerli), T., 2165; 1\, 245. 

I Camphorquinone a- and ^-phenylcarlm- 
mylhydrazoues (Foustku and Zui- 
mkru), T., 2171 ; P.,215. 

I Camphorquinone a- and /3-semicarba- 
; zones (Forster and Zi.uumi), T,, 
2173 ; P., 246 . _ 

</-Camphor8odioimide (Evans), T. , 2241. 
Camphor -)3- sulphonic acid, alkyl and aryl 
esters (K.DMINsoN and IlilDlTCH), T. 
226 ; P. , 10. 

(/•Camphor6ulphonic acid, benzoyloschie 
salt, and bromo-, benzovl rf-o.seine 
salt (Tutin), T., 1795 ; P. 215. 
and bromo-, quinine and liydroquinine 
salts (Tptin), A., ii, 1124. 
bromo-, d- and l narcotine salts of 
(Perkin and Robinson), P., pl. 
d- and /- Camphor-0 • sulphonic acids, l 
and Z-]>avine and metallic salts of. 
rotatory power of (Pope and GiiiS"NJ, 
T., 2211 ; P., 250. 

Camphor* sulphonic acid, 

optically active tetralLydroqinnaldme 
salts of (Pore and Read), 1., -0- 
i/-Camphor-7r-§ulphonic acid, * worn*, 
d-bornylamine salt of \PorE 

Read), T., 994. . 

d- and /-Camphor-ir-sulphoaic m 

ammonium and strychnine sa.s - 
(Pore and Read), T., 990. 

<11- and / Camphor.v.sulpboin * 
a-bromo-, iff- and (Lpavine SAW 
(Pope and GibshS), T-, S- 89 - 

Camphorsnlpbonic it uJ 

cotine methyl den™**? 8 
McMillan), A., b 336. 



INDEX OF SUBJECTS. 


ii. 1311 


famphor- 0 -thiosulphonic acid, and its 

'“hulride and sodium salt (Hil- 
m xn), T., 1098; P., 96. 

ramphoryl n-butyl-fl-disulphoxide (Hil- 
“iTCilj, T., 1098 ; R, 96. 

r^aphoryl methyl-iS-disulphoxide (Hil- 
itch), T., 1098 ; P., 96. 
ad / 3 -Canadine, ethochlorides, cthio- 
Jes and ethonitrates, optically active 
> 0 ss and Oatumer), A., i, 415. 

Cancer, chemistiy of (Saiki), A., ii, 146. 
and other tumours, peptolytic enzymes 
in (Abderhalden and Medigre- 
oeanu; Abderhalden and Pin - 
cussohn), A., ii, 636. 

Caoutchouc, the constitution and syn- 
thesis of (Pickles), T., 1085; R, ill. 
vulcanisation of (Bysoff), A., i, 865 ; 

(Ostwald), A., ii, 272, 697. 
tlicory of the cold vulcanisation of 
(Hinrichsen and Kindschjsk), A., 
i, 330. 

absorption of sulphur dioxide by (Rf.y- 
chler), A., ii, 272. 
estimation of, as tetrabromide (Fend- 
ler), A., ii, 552. 

estimation of cinnabar and sulphur 
auratum in (Frank and Birkxep.), 
A., ii, 244. 

Caoutchouc -milk, molecular complexity 
of caoutchouc in (Hini:tchsf.n and 
Kindscher), A., ii, 62. 

Capillarity, relations between the critical 
constants aud certain quantities con- 
nected with (Kleeman), A., ii, 22. 

Capillary actions, behaviour of aqueous 
solutions in (Skraup), A., ii, 191. 
layer, thermodynamics of the (Bar- 
ker), A., ii, 106, 831. 

Capillary-chemical problems, investiga- 
tion of (Pawloff), A., ii, 1043. 

Carbamic acid, y-chloro-ZJ-bromopropyl, 
ester of (Johnson and Guest), A., i, 
886 . 

jS-Carbamido-a5-diphenyl- Ay- pentenoic 
acid (Posner and Rohde), A., i, 848. 
-Carbamido-a-hydropiperic acid (Pos- 
ner and Rohde), A., i, 848. 
arbamine thioglycollhydr azides (Fre- 
ihchs and Forster), A., i, 191. 
Carba 2 ino- 4 -qninazolone, 3-amino-, 
and its hydrochloride aud diacetyl 
derivative (Bogert and Gortxek), 
A., i, 285. 

arbazole series, studies in the 
(Schwalbe and Wolff), R, 339. 
Arbazole perchlorate (Hofmann, Metz- 
ler, and Lecher), A., i, 187. 
iarbazoledisul phonic acid, rfzhydroxy-, 
and its potassium and barium salts 
(Farbenfabrikf.n vorm, F. Bayer 
A Co.), A., j, 774. 


Carbazoletetrasulphonic acid, and its 
potassium salt (Fakbexkabriken 
v'ohm. F. Bayer & Co.), A.,i, 774. 
l-Carbethoxy-,8 cyelobutyl-l-propiouic 

acid, /3-immo-a-cyano-, ethyl ester 
(Campbell and Thorpe), T., 2422. 
p-Carbethoxydibenzoylmethane (Smed- 
RF.y), T., 1491. 

Carbethoxyglutamic acid, and its salts 
{Abderhalden and Kautzscii), A., 
i, 769. 

Carbethoxyphenacylbarbituric acid, and 

its sodium salt (Kuhi.ino), A., i, 780. 
Carbethoxyphenacyldialuric acid, and 
its acetyl derivative (Kuhling), A., i, 
780. 

/n-Carbethoxyphenylcarbamic aoid, o- 

carboinethoxyphenyl ester (Einhorx 
and v. Bagh), A., i, 259. 
o-Carbethoxyphenylmethylcarbodi-imide 
and its hydrochloride (Finger), A., i, 
383. 

4-Carbethoxytetrahydropyrrolideue-5-a- 
propionic acid, 2-imino-4-cyauo- f 
ethyl estc-r (Campbell and Thorpe), 
•T., 1313. 

Carbimides (iso eytnmtcx), new method of 
forming (Anschutz), A., i, 158. 
preparation of transformation products 
of (Sthkoetek), A., i, 431. 
Carbithionic acids (Blocjl and II5 hn), 
A., i, 256; (Houbf.n and Schultzs), 
A., i, 711. 

Carbodiphenylimide (Schall), A., i, 245. 
Carbohydrate metabolism. Sec Meta- 
bolism. 

Carbohydrates, absorption of acids by 
(Robinson), A., i, 817. 
photochemical synthesis of (Berthe- 
lot and Gaudechon), A., i, 543. 
action of ultra-violet light on (Bierry, 
Henri, and Rang), A., i, 652. 
behaviour of, towards hydrogen per- 
oxide (SroKUR), A., i, 221. 
behaviour of, with alkali hydroxides 
(Nek), A., i, 711. 

degradation experiments with (Neu- 
berg and Hirschberg), A., i, 653. 
effects of, on the artificial digestion of 
casein (Goi.dthwaite), A., ii, 224. 
a biose from amygdalin (Giaja), A., i 
300. 

of asparagus (Wickers and Tollens), 

A., ii, 886. 

carboxylic acids of the (Neuberg), 
A.,i, 711. 

phosphoric acid esters of (Neuberg 
and Pollak), A., i, 157, 610 ; (Con- 
tardi), A., i, 609. 

esters of, and higher fatty acids 
(Bloor), A., i, 538. 
reactions of (Reichaud), A., ii, 1117. 
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Carbomethoxyphenacylbarbituric acid 

(Kuhling), A., i, 781. 

. Carbomethoxyphenacyldialuric acid, 

and its acetyl derivative (Kuhling), 
A.,i, 781. , , 

Carbon, adsorption of hydrogen by 
(McBain), A., ii, 21. 
absorption of, by nickel, in the elec- 
trolysis of aqueous solutions (Lam- 
bris), A., ii, 181. 

influence of sulphur on the system, 
iron and (Liksching\ A., ii, 1070. 
crystallography of the system, iron 
and (Kroll), A., ii, 1070. 
assimilation of, by bacteria which 
oxidise hydrogen (Lebedeff), A., 
ii, 229. 

reduction of ferric oxide by (Chatu-y 
and Bonnerot), A., ii, 1072. 
and hydrogen, the direct union of 
(Pring), T., 498; P., 55 ; (Bonf. 
and Coward), T., 1219 ; P., 146. 
and silicon, morphotropic relations 
between corresponding compounds 

of (Jerusalem), T., 2190; P.,249. 

See also Diamond. . 1 

Carbon alloys, with iron, the equilibrium 
diagram of (Heyn), A., ii, 298 ; 
(W'i-ST), A., ii, 414. 
with iron and manganese (Arnold 
and Bead), A., ii, 1071. 

Carbon compounds, molecular rearrange- 
ments of {Derick), A., i, 80,-i. 

Carbon linking, with nitrogen (Bii.tz), 
A., i, 524. 

Carbon Mrachloride, absorption of, by 
man and animals (Lehmann and 
IIasecawa), A., ii, 982. 
action of the electric discharge on, in 
the presence of hydrogen ( Besson 
and Fournier), A., i, 349. ^ 

action of, on metallic oxiues 
(Mu haei. and Murphy), A., 
ii, 1068. . 

action of, on anhydrides, oxnles.anci 
minerals ( Cam rou lives', A., n, 
202 . . 
vapour, action of, on minerals 
(Jasnapuh), A., ii, 1076. 
.s«Miitride (Moureu and Bonguand). 
A. , i, 1 59. 

MMiolbte in steels (Gout*],), A. , ii, 129. 
presence of, ill coal mines (Maiilkk 
anil Dhnf.t.i, A., ii, 1000. 
supposed presence of, in normal 
blood, and in the blood of animals 
ann-sthetised with chloroform 
(HlTKMASTF.lt and Gammer). 
A., ii, 50. 

effect of tempera I uri ° n t* 16 “ ls * 
sociation equilibrium of (Kheai> 
and Wheeler), T., 2178 ;]P. 220. 


Carbon monoxide, invasion of, into 

(Krogh), A., ii, 512. ' r 

and oxygen, relative affinity 0 f 
hfemoglobin for (Kp.ogh'. \ ;• 
512. 

rate of diffusion of, into the 
of man (Krogh), A., ii, jjjo * s 
cuprous compounds of ■ Mav ( Mll1 . 

and Brandt), A., i, 1 

flame, ionisation of aj r | lV the .'j iP 
Brogue), A., ii, 570. 
action of heat on, from a geok.oical 
and chemical standpoint (j^-. 
tier), A., ii, C07. 
action of ozone on (Cursjuvt 
A., ii, 608. 

decomposition of, by pressure Bhj. 

nee and Wroczynski A., ii. ju- 
nction of hydrogen and water* at "i 
red heat on (Gautier', a ii 
708. 

action of iron and its oxide; on. at a 
red heat (Gautier ami Curs- 
MANN), A., ii, 709. 
action of mixtures of, with hydrogen, 
on oxides of iron (Gautieb anj 
ClausmANN), A., ii, 855. 
estimation of, in atmospheric air 
(Goutai.), A., ii, 157, 

Carbon dioxide, inversion points of 
(Porter), A., ii, 592. 
alveolar pressure of, in disease ' F itz- 
j GERALD), A., ii, 316. 

formation of, in surviving tissues 
(Hanssen), A., ii, 55. 
and mixtures of, with nitrogen, 
Andrews’ compressibility curves 
I for (Knott), A., ii. 187. 

influence of an electric current on 
the assimilation of ■' KOLTONSKI , 
A., ii, 333. 

coefficient of absorption of, in sea- 
water (Fox), A., ii, 29. 
solubility of (Findlay anil Creihii- 
ton), T. , 536 ; P., 41. 

influence of non-electrolyt'S on die 
\ solubility of, in water iTshek, 


T.,66. 

absorption of, by p-azoxyjihenetolt, 
relation between solubility arn. 
the physical state of the solvent 


197. 

action of mixtures of, with hydro- 
ecu, on oxides of iron jCAiTiF-E 

andCLAU.sMANS), A.,u,--'5' 

manurial experiments ^with 
rilEKLii'ii), A., ii, 236. 
burette for the estimation of 
(Stephenson), A., i \r‘\ 
apparatus for the " 
(Basef.jee), A., IF «<• 
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Carton dioxide, estimation by means of 
the Berthclot bomb (Grafe), A., 
ii, 460. 

titrimetric estimation of (Vester- 
beru), X., ii, 345. 
apparatus for the estimation of, in 
milk (BaiullE), A., ii, 74. 

Carbonates, insoluble, action of the 
alkali nitrates on (Oechsnek de 
Coninck), A., ii, 411. 
action of sodium carbonate and 
lithium nitrate on (Oechsnek i 
de Coninck), A,, ii, 846, 847. 
decomposition of, by heating* with 
sodium metapliosphate { Both; kii\ 
A., ii, 753. 

Percarbonates, existence of real (Rie- 
sknfeld and Rrinhoi.d), A., ii, 33 ; 
(Tanatak), A., ii, 203, 774 ; (Rik- 
senfbld), A., ii, 290, 952 ; (Wolf- 
fenstein), A., ii, 291. 

Carbonic acid, ions (CO-"), adsorption 
of, by clays and cements (D’Ans), 
A., ii, 213. 

„/o,i<>sulphide (Dewar and Jones), A., 
ii, 408. 

Denver’s (Dunn), P., 116. 

t/tsnlphide, equilibrium in the forma- ■ 
tion of (Koref), A., ii, 289. 
change of, into a gaseous product J 
(Dewar and Jones), A., ii, 408. I 
interaction of nickel carbonyl with j 
(Dewar and Jones), T., 1220 ; 
P., 137. 

nitrogen and sulphur derivatives of 
(Delepine), A., i, 295, 545, 612, 
613 ; (Dei^pine and Schving), 
A., i, 720. 

influence of, on the decomposition of 
nitrogenous compounds in soil 
(Scherpe), A., ii, 339. 

Carbon, apparatus for estimation of, in 
iron and steel (Pr.Erss), A., ii, 
1109. 

lpid estimation of, in steel anil other 
iron alloys (Ambf.ru), A., ii, 896. 
stimation of, in iron and steel and 
iron alloys by direct combustion 
(Hull), P., 91. 

stimation of, in iron, graphite and 
tungsten, by combustion (Denn- 
.stedt and Klunder), A., ii, 
547. 

stimation of, in steel (Preitnek.), A., 
ii, 653. 

stimation of, in alloys of tungsten, 
molybdenum and vanadium with 
iron (Muller and Dietuelm), A., 
ii., 1110. 

bonatoguaiacol-5-sulphonic acid, and 
s potassium salt (Hoffmann, La 
Ioche & Co. ), A., L, 167. 


Carbonyl compounds, additive com- 
pounds of tin halogenides and 
(Pfeiffer, Halpekin, Pro.s and 
Schwarzkopf), A., i, 852. 

Carbonyl chloride, photochemical equi- 
librium of (CoKHNand Becker), A., 
ii, 173. 

3:4-Carbonyldioxycinnamic acid, a- 

chloro- (Clarke), T., 897 ; i\, 96. 
3:4-Carbonyldioxy-/3phenylpropionic 
acid, afl-rCchloro- -Clarke), T., S9G ; 
P., 96. 

Carbonyl group in the nascent state 
(Petren ko-Kiutschen k< I), A., i, 177. 

Carbonyls, metallic, properties of (Mu.vu, 
Hire/., and Cowap), T. f 798; P., 
67. 

Carbonylsalicylamide (Bin horn and 
v. Bacii), A., i, 260. 

Carbonylsalicyl-o-, -i/f-, and yj-aminoben- 
zoic acids, esters of (Ki shorn and v. 
Bach ), A., i, 260. 

Carbophosphates, part played by the dis- 
sociation of, in the formation of osseous 
tissue (Barille), A,, ii, 523. 

Carborundum, estimation of, in frag- 
■rents of coke crucibles (Wdowiszew- 
ski), a., ii, 1113. 

/3-Carboxylamido-a-ketobutyric acid, $■ 
bromo-, ethyl ester (Wislicents and 
iSilberstein), A., i, 539. 

a-Carboxylamidotetronic acid (Benarv\ 
A., i, 581. 

0- Carboxybeuzene-4-azo-a-naphthol, «•, 

and yr-nitro- (Baly, Tick, and Maks* 
den), T., 1501. 

2-o-Carboxybenzoylindonoglyoxaline 

and its silver salt (Rvhemann), T., 
1442. 

1- Carboxy-/3-(//c/o butyl 1-propionic acid, 
/3-imino-o-cyano-, ethyl ester, a- ami 
0- forms (Campbell and Thorpei, T., 
2422. 

, 6-Carboxy-3:4-dimethoxyphenylgly- 
oxylic acid, synthesis of, and its silver 
salt and oxime (Harding and M'eiz- 
MANN), T., 1129 ; P., 130. 

! Carboxylic acids, electrolysis of (K.m- 
1 lek), A., i. 151. 

degradation of, in the animal body 
(Friedmann and Maase), A., ii, 
794, 795, 977 ; (Friedmann), A., 
ii, 795. 

preparation of secondary amines from 
(Be Sueur), T., 2433“; P. t 290. 
of the carbohydrates (Neubeih;), A., 
i; 711. 

aliphatic nitro- and nitroso-, esters of, 
(Schmidt and Dietfiile), A., i, 
813. 

aromatic, new synthesis of, from hydro- 
carbons (Schorigin), A., i, 556. 
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3.Cirboxy-4-mfltliyI-4.ethyltrimethyl- 
une-dicarbonimide. amide ot, and its 
silver salt(GHiGUENO), A., i, 50o 
Carboxyphenylaraenious oxide, ocetyl- 

amino- (Faubweuke vokm. Meister, 
Lruivs, & Br.uKD.c), A., i, 84. 
S-Carboxyphenylarsinic acid, 4-hydr- 
oxy., (srtlicyhirsiinc and), metallic 

salts of (A 111 .ER), A., i, 346. 

i)-;). Carboxyphenyl-a metliylheptoic acid 

(Precu), A., i, 321. , 

o-Carboxyphenylsulpho-oxidoacetic acid 

(Fabrwerkevorm. Meister, U'citm, | 

Jt Bruising), A., i, 330. 

Carboxythioglycoll-phenyl and -phenyl- 
methyl-hydrazides (Krkuhhs and | 
F&ltsTEii), A., i, 192. 1 

»-Carboiy-)>-tolyloxalacetio acid, ironic I 
of (Wisticusua and i’ESNDORK), A., 
i, 560. 1 

w-Carboxy-p-tolylpyruvic acid 

genus and Pennuork), A., 1, 560. 1 

Carcinas time ms, carbohydrate metiibol- 
ism in (v. StainXBOBX), A., 11, 1083. 
Carmin. |6-bri>mo-, constitution of, and 
acetyl derivative of (Rnuiif. and Dimr- 
MiiLUER), A., i, 192. 

Carnaubon (Dunham and Jacob-on), 

A. i 215. 

Carnine and inosic avid (Haij-er and 
Wenzel), A., ii, 513. 

Carnitine (Fxgki am.), A., i, 324- 
rf(.i»Carnittne, synthesis of (Koi.leii), 

A., i, S’24. 

Carnotite from South Australia (Cueon 
and Blake), A., ii, 30$. 

Carone, cyauo-, and its derivatives 
(Clarke and Lap«oi:tii), 1.. 11- 
Caro’S acid, synthesis of (D'Axs and 
Fp.if.heiH' 11), A.. 11, 70o. 
moist combustions with (M mani}, 

A., ii, 460. 

Carpaine, constitution of v Bai:ueu!, I., 
466; P.,53. , , , , ., 

Carpamic acid and its hydrechloudo, 
and hvdrochlondi* of its ethyl cstei 
(liARGElt), T., 469; 1’., 53. 

Carrier for beakers (At»), A., 11, --n. 
Carrot oil, the oil of the fruit ol JMmm 
mrobt (Rl hlll), A., i, 329. 

Carthamine, and its potassium silt, 
(Kametaka and Perkin), 1.. 1415 , 
F.. 181. .. . 

d-Camstrene (svlmtrciu), synthesis ol, 
and its dihydrocliloride (Ieukin), 
p 97. 

/•fi-Carvoxime, and its benzoyl deriva- 
tive (I)f.Usses and Hahn), A., 1 , 2i~. 
Caryophyllene (Haaiimakn), A., i, 196. 
Casein, etfeets of cnrlmhydrates on the 
artificial digestion of (Hold- | 
tii.vaite), a., ii, 221. 


Casein, rate of solution of, i n alkali,, 
solutions (Robertson), a,, f| ,, s ' 

artist hvdrolvsis of (Sk i: , 


SOJUWOUa I, A,, 

partial hydrolysis of (Skuai-l 
Krause), A., i, 528. nl 

Caseinogen composition of, from 
and cow’s milk (Abdeehai.uex and 
Langktein), A., ii, 633. 
Caseinogenate of potassium, ili^ociutin>j 
of, iu solutions of varying alkalinitv 
(Robertson), A., ii, 679. 

CaseinogenateB of the alkaline, earths 
dissociation of (llOBEifftoxn \ y 
939. 

Caseinogen-pep tones containing ,,] 10# 

pliorus (Dietrich), A., i, 8 ± 
CasBiopeium, arc spectrum of (EuEiiaud 
Vai.bnta), A., ii, 561. 

I Castor oil, hydrolysis of tats by the seeds 
\ of (Tanaka), A., i, 800. 

I Castration, cllect of, on metabolism 
! (McCiicdden), A., ii, 321. 
i Catalase, role of, in plants (Rosespiri;i 
A., ii, 992. 

! in milk (Bordak and Tciuplais), A,, 
ii, 57 ; (Sabtiwu), A., ii, 57, ' 

| of moulds (Dox), A., ii, 1099. 

| of echinoderm eggs before anil after 
| fertilisation (Lyon), A., ii, 51. 
j Catalysis. See under Allinity, chemical. 
Catalysts, speciiic stereochemical be- 
haviour of(ROSENTHAI.ER), A., ii, 840; 
(Fajans), A., ii, 1052. 

Catechol, derivatives of (Vos\vinckf,l ; , 
A., i, 42. 

dicliloroacetate (JUdeuhai.dkn and 
KArrzsni), A., i, 251. 

//•/bromo-, preparation of ((.'llENllscHE 
Fabrik von F. Heyuen), A., i, 217. 
Catechol methylene ether, bromunhro-, 
(Oerti.y and Pictet), A., i, 186. 
Catecholpiperazine (StkvwnonV, A.,i. 
7S1. 

Catecholsulphonic acid (Oestsc A., 
i, 619. 

Catechu, estimation of tannin in van 
D<>j:i- and Rodenm-kg), A., ii. 167. 
Cathode rays. See under Photoidieiins- 

Cauliflower, constituents of (Dmociium- 
ski and Tor.T/EXs), A., ii, 534. 
Celery seed oil (Schimmei. k Co.), A.,i. 

Cell' division, physiology of llw.ui- 
A., ii, 522. . .... 

"alvanic. Sec under Electrochcntjtiy 
CellB, permeability of, for dyes (hM - 
r.AND), A., ii, 53. 

physiological permeability ofiA-HE- 

and Kauai low), A., ii, 516 

proliferation of (\\ iiitk), A., ■ 

living, penetration olcaletumsa » 

(OsTERnorr), A., u, 6^- 
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CellM*> occurrence and separation of 
(Bertrand and Holderer), A., i, 

290. 

non -identity of, with emulsion (Ber- 
trand and Comfi-on), A., i, 800. 

Cellobiose, hepta-acetyl- (Fischer and 
Zeupl£n), A., i, 718. 

CelloB e f behaviour of, towards enzymes 
(Fischer and Zemplex), A., i, 302. 
diastatic decomposition of (Bertrand 
and Holderer), A., i, 212. 

Cellulose, asoimilation of nitrogen with, 
as a source of energy (Prinosheim), 
A., ii, 280 ; (Koch), A., ii, 536. 
digestion of (v. Hoesslin), A., ii, 877. 
in domesticated animals (Schkux- 
ert), A., ii, 520, 521. 
and methods of estimating (Loh- 
risch). A., ii, 1088. 
decomposition of, in the caicum of the 
horse (v. Hoesslin and Lesser). 
A., ii, 626. 

destructive distillatiou of (Erdmann 
and Schaefer), A., i, 718. 
solubility of, in the saliva of the sheep 
(Scheunert), A., ii, 521. 
acetylation of {Schwalbe), A., i, 224. 
degradation of (Schwalbe and 
Schulz), A., i, 301. 
hydrolysis of, with hydrofluoric acid 
"(Ville and Mestrezat), A., i, 301. 
nitration of (SArosrH I N k off ) , A., i, 
156 ; (Crane and Joyce), A., i, 364; 
(Piest), A., i, 464. 
conversion of, into sugar (Ost and 
Wilkenisg), A., i, 364. 
nitrous esters of (Nicolakdot and 
Chertiek), A., i, 818. 
estimation of (Scheunert and 
Lotsch), A., ii, 464; (Grimmer 
and Scheunert ; Dmochowski 
and Tot.lens), A., ii, 554, 555. 
apparatus for estimation of (Gr£goire 
and Carpi aun), A., ii, 661. 

Celluloses, (Oechsner i>e Coninck and 
Raynaud), A., i, 654. 

Cement, Portland, hydration and con- 
stitution of (Keiserman), A., ii, 
848. 

adsorption of (C0 3 ") ions by (D’Ans), 
A., ii, 213. 

CephalopodB, chromatophores of (Hof- 
mann), A., ii, 523. 

Ceramic industry, advances in the 
(Pukall), A., ii, 780. 

Cemmhim mbr/m., phyeoerythrin and 
phyeocyaniu from (Kyt.in), A., i, 866. 

Cerebron (Loening and Thierfelder), 
A., i, 760. 1 

Cerebroeides and phosphatides, properties 
of a mixture of, compared with those 
of protagon (Cramer), A., i, 296. 


Cerebrospinal fluid, 'pitui tin in (Cushing 
and Goetsch), A., ii, 1089. 
secretion of, action of the choroid 
plexuses on (Dixon and Halli- 
burton), A., ii, 522. 
pathological, choline in (Kauff- 
mann), A., ii, 636. 

Ceric compounds. See under Cerium. 
Cerite, volumetric estimation of cerium 
in (Metzger and Heidelberger), 
A., ii, 656. 

Cerium, action of, on the frog’s heart 
(Mines), A., ii, 525. 

Ceric, mono- and rl /hydrogen arsenates 
(Barbieki and Calzolari), A., 
ii, 779. 

selenite (Baubieri and Calzolari), 
A., ii, 779. 

Cerium phenoxides, preparation of 
(Chemische Fabiiik aijf Aktien 
vo ism E. Sphering), A., i, 164. 
Cerium, separation of, from the other 
cerium earths (Browning and Rob- 
erts), A., ii, 159, 

volumetric estimation of, in ccritc and 
monazite (Metzger and Heidel- 
berger), A., ii, 656. 

Chalcophyllite from Bisbec, Arizona 
(Pal ache and Merwin), A., ii, 

4 1 . 

Chalybite from Croatia (Titan), A., ii, 
966. 

Charcoal, absorption of gases by (Hom- 
fray), A., ii, 771, 1041 ; (Titoff), 
A., ii, 1041. 

adsorption of solutions by (Schmidt), 
A., ii, 1041. 

radium content of varieties of (Sattek- 
ley), A., ii, 1025. 

cocoauut, absorption of radium emana- 
tion by (Satterley), A., ii, 921. _ 
Cheese, estimation of lactic acid in 
(Suzuki and Hart), A., ii, 81. 
Cheddar, volatile fatty acids and 
esters in (Suzuki, Hastings, and 
IIart), A., ii, 738. 

Cheirolin, synthesis and degradation of 
(Schneider), A., i, 658. 

Chelerithrine /xriodide (Kmznif.w.ski), 

A., i, 875. 

Chemical action. See under Affinity, 
chemical. 

Chemical composition, constitution and 
configuration of organic substances, 
relation between the crystal struc- 
ture and the (Barlow and Pope), 
T., 2308; P., 251. 

constitution and change of volume, 
relation between (Dawson), T., 
1896 ; P., 202. 

and refractive power (Smedley), T., 

1475; P-, 148. 
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Chemical constitution, dependence of i 
rotatory power on (Pickard and 
Kexyon), P., 336. 

and phototropy, relation between • 
(Graziani), A., i, 777; (Padoa j 
and Graziam), A., i, 778. 
and absorption spectra, relation , 
between (Baly, Tuck, and Mars- ! 
DEN), T., 571, 1494 ; P., 51, 166. , 
and ultra- v iolet fluorescence of cyclic ■ 
compounds (Ley and v. Engel- 
hardt), A., ii, 813. 
determination of, by optical methods 
(Auwers and Eisenlohr), A., 
ii, 365, 367. 

of certain halogen compounds, the 
relation between reactivity and j 
(Clarke), T., 416 ; P., 26. 
and physiological action of alcohols ! 

and acids (Loeb), A., ii, 147. j 
and heats of combustion of unsatur- i 
ated compounds, relation lie- i 
tween (Auwers and Roth), A., j 
ii., 485, 585. 

Chemistry, physical, lecture experiments < 
in (Grassi), A., ii, 196. 

Cherry, black. See Pninus scrotim. j 

Chitin, use of, in dialysis (Alsbkrg - ', A., ! 
ii, 693. 

Chitosan sulphate (LOwy), A., i, 123. 

Chlora perfoliate, gentiopicrin in (Boup.- 
QUELOT and Bridel), A., ii, 234. 

Chloral, formation of dichloroacetic acid \ 
from (Kdrz), A., i, 151. 
hydrate, action of bases on (Enklaar), j 
A., i, 299. 

dibenKoate(WEGS(.HKiDEit and S path), ! 
A., i, 155. 

Chloralaniline, condensation of primary 
aromatic amines with < Jordan), A., 
i, 661. 

Chloraloses (Haxiuot), A., i, 95. 

Chlorates. See under Chlorine. 

Chlorine, atomic weight of (Richards 
and Willard), A., ii, 292. 
electrolytic, use of, for the production 
of hydrochloric and sulphuric acids 
(CopfADOPoh A., ii, 197. 
and hydrogen, interaction of (Chap- 
man' and MacMahOS), T., 845 ; P., 
58, 93. 

content in the human organs (Magnus. : 
Levy), A., ii, 426. 

the system sulphur dioxide and (Smitx ‘ 
and t*e Mooy), A., ii, 1049. 
substitution of, by bromine, with refer- 
ence to the permeability of the blood- 
corpuscles (BiixxtuEis), A., ii, 421. j 
modified apparatus for absorption of 
(MrCiiEA), A., ii, 344. 
action of, nn metallic oxides (Michael ’ 
and Mrpi'HY), A., ii, 1068. 


Chlorine dioxide, inhibitory , 
the interaction of 
chlorine (Chapmaj,. ami u“ ’ , " i 
HON), P., 58. A ^U- 

Hydrochloric acid . 

transport number of 
and Reinhold), A., ii u na 
apparatus for electrolysis’ of i n 
and Taylor), T., 374 - p , 1 ? 1 * 
and sulphuric acid, nsr-Tr'i 
lytic chlorine for a' ” *«'»• 
of (CorPApouo), A' ij i?- lc 10,1 
influence of water on 
ability Of, i„ 

and 

at low temperatures J- ft 
ski), A., i, 550, ' v 

748. ’ *> 

Chloric acid, reduction nf ?Ev Vmi , 
T., 2441 ; P., 231. UP ' 

Chlorates, behaviour of, towards recht. 
ing agents (V it ali), A., ii, m ' 
detection and estimation of, in n } f L 

.and gunpowders (Faces Vim u 
A., ii, 347. ’ 

estimation of, in the )»e* 1((T of 
nitrates and chlorides (1 )av. i 
ii, 238, 448. 

Perchloric acid, preparation nf 
(Mathers), A., ii, 287. 
formation of esters of (Hufmasx 
Zedtwitz, and WagnerV a.’ 
i, 3. 

oxouium (Hofmann, Metzlek, ami 
Lecher), A., i, 187. 
behaviour of, towards reducing 
agents (Vitali), A., ii, 496. 
relation _ between constitution and 
behaviour towards water of (Hof- 
mann, Roth, Hoboed.' and 
Metzler), A., i, 81$. 
organic esters of (Hofmann, Metz- 
ger, and HuroI-d), A., i. 310. 
estimation of, by means of titanous 
salts (Rothmund and Burg- 
stalled), A., ii, 68. 

Chlorine, electrolytic estimation of, is 
hydrochloric acid (Gooch and 
Read), A., ii, 67 ; (Goi.ihi.U'M and 
Smith), A., ii, 1107. 
free, gravimetric estimation of, V 
means of metallic silver (1 ’erki.vs!, 
A., ii, 542. 

Chloroamine reactions (Cross, Bevan. 
and Bacon), T., 2404 ; P M 248. 

Chloroauric acid- See wider Gold. 
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Chloro-compounds, aromatic, secondary, 
a>tion of aluminium chloride on 
(Lavaux and Lombard), A., i, 548. 

pMnroform, electrochemical preparation 

C of (Waser), A., i, 213. 
action of the electric discharge on, in 
the presence of hydrogen (Besson 
and Fournier), A., i, 349. 
absorption of, by man and animals 
(Lehmann and Hasegawa), A., ii, 
982. ' . 

decomposition of, in the organism 
(NrcLOTJX), A., ii, 637, 735. 
action of, on lipoids (Calugareanu), 

‘ A.,ii, 1049. 

vapour, extraction of, from the air and 
its estimation (Nicloux), A., ii, 756. 
alcohol and ether, comparison of the 
effects of, on blood-pressure 
(Waller and Symes), A., ii, 432. 

Chlorogenic acid, occurrence and detec- 
tion of, in plants (C haraux), A.,ii, 991. 

Chloronitratohydrin (Hofmann, Zedt 
witz, and Wagner), A., i, 3. 

Chloroperchloratohydrin (Hofmann, 
Zedtwjtz, and Wagner), A., i, 3. 

Chlorophyll (Willstatter, IIocheder, 
and Ernst), A., ii, 150 ; (Will- 
statter and Asahtna), A., i, 499. 
action of alkalis on (Wji.lstattkr 
and Fritzsche), A., i, 126. 
estimation of, in plants (Mai.arski 
and Marchlewski), A., ii, 362. 

Chlorophyll group (Malarski and 

Marchlewsxi), A., i, 692, 865; ii, 
362. 

Chlorophyllan (Malarski and March- 
lrwski), A., i, 692, 865. 

id/oChlorophyllan (Malarski and 

Marchlewski), A., i, 692. 

Chlorophyllin, trimethyl esters (Will- 
statter and Fritzsche), A., i, 128. 

Chlorophyllpyrrole (Malarski and 

Marchlewski), A., i, 692. 

Chlorothiocarbonic acid, methyl ester 

(DelApine), A., i, 612. 

Chocolate, estimation of fat in (Proch- 
now), A., ii, 556. 

estimation of xanthine bases in 
(Prochnow), A., ii, 166. 

Cholesterol (Tschugaeff and Fomin), 
A : , i, 734. 

origin and destiny of, in animals 
(Ellis and Gardner), A., ii, 58; 
(Fraser and Gardner), A., ii, 970. 
inhibition of haemolytic agents by 
(Rosenheim and Shaw- Mac- 
kenzie), A., ii, 517. 
excretion of, by the cat (Ellis and 
Gardner), A., ii, 58. 
secretion of, in hum^i bile (Bac- 
m bister), A., ii, 79 Z 

xcviii, ^i. 


Cholesterol ester, polarisation phe- 
nomena in liquid crystals of 
(Gieskl), A., ii, 371. 
and its esters, amount of, in the 
normal and atheromatous aorta 
(WiNDAUS), A., ii, 733. 
esters in the huinau epidermis (Sal- 
kowski), A., ii, 142. 
and its esters, estimation of, in 
kidneys (Wind a us), A., ii, 462. 
esters of the horny layer (Unna and 
Golodetz ; Salkowski), A., ii, 
630. 

esters, presence of, in the liver 
(Kondo), A., ii, 791. 
xanthogen reaction applied to 
(Tschugaeff and Gahtkff), A., i, 
31. 

/.soCholesterol, and its derivatives 

(MoKKsnu), A., i, 670. 

Cholesterol group (Menozzi and 

MoiiESCHl), a., i, 254, 317; 

(Morescdi), A., i, 670. 

CholeBteryl salicylate, crystalline form 
of (Aiitini), A., i, 620. 
tt-bromoisohexoate, isolmtyrate, iso- 
valerate, laurate, palmitate, and 
stearate (Abdf/rhalden and 

Kautzsch), A., i, 253. 
a-hromoisovalerate, preparation of 
(Chemisohe Werkb vorm. Dr. 
Heinrich Byk), A., i, 31 ; (Ahiier- 
harden and Kautzsch), A., i, 
253. 

Choleaterylene (Tschugaeff and 

Gasteff), A., i, 31. 

a- and <3 Cholesterylene (Tschugaeff 
and Fomin), A., i, 480. 

Cholesterylxanthamide (Tsch ltg akff 

and Fomin), A., i, 734. 

Cholesterylxanthic acid, methyl ester 
(Tschugaeff and Gastkff), A., i, 
31. 

ethyl and propyl esters (Tschugaeff 
and Fomin), A., i, 734. 

Cholic acid, distillation products of 
(v. Fukth and Lenk), A., i, 606. 

Choline, occurrence of, in drugs con- 
taining caffeine and theobromine 
(Polstorff), A., ii, 231. 
occurrence of, in testicles of ox 
(Totaxi), A., ii, 879. 
preparation of, and its acetate, sul- 
phate and diliydrogcn phosphate 
(Rbnshaw), A., i, 226. 
amount of, in animal tissues (Kino- 
shita), A., ii, 631. 
in pathological cerebro-spinal fluid 
(Kauffmann), A., ii, 636. 
pure, action of, on blood- pressure 
(Abderhalden and Muller), A., 
ii, 530, 725. 

88 
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Choline, physiological action of (Mendel ( 

and Underhill), A., ii, 735; 
(Muller) A., ii, 881. ’ 

detection of (Kauffmans .and Vor- t 
lander). A., i, 822. < 

estimation of, in edible fungi (Pols- 
torff), A., ii, 234. . 

salts, bactericidal properties of (Ken- 1 
shaw and Atkins), A., ii, 332. 

Choline ^chlorate (Hofmann, Roth, 
Hobold, and Metzler), A., i, 818. 
Chondroitinsulphurio acid (Kondo), A., 

i, 600. . . 4 , 

Choroid plexuses, action of, on the 
secretion of cerebro-spinal fluid (Dixon 
aud Halliburton), A., ii, 522. 

Chromatophores of ceplialopods (Hof- 
mann), A., ii, 523. 

Cbrome iron ore, estimation of chromium 
in (Muller), A., ii, 159. 
dromic salts. See under Chromium. 
Chromium, magnetic properties of (Weiss 
and Onnes), A., ii, 388. 
anodic behaviour of(KuEssNEi:), A., 
ii, 927. , , , 

cation, hydrolysis of salts of the 
(Povarnin), A., ii, 412. 

Chromium salts, relations between com 
stitution and absorption spectrum ot 
(Bvk and Jaffe), A., ii, 3. 

Chromic chloride(BJERRUM), A. , i, 85o. 
preparation of anhydrons(Moi'RELO), 

A., ii, 1072. 

Chromoua chlorides (Knight and 
Rich; Knight), P., 47. 
Polychromates of the heavy metals 
(G ROGER), A., ii, 299. 

Chromopoly sulphuric acids, colloida* 
character of the (MartInez- 
Strong), A., ii, 617. 

Chromium triammine salts (\‘ ERNER;, 
A., ii, 961. 

Chromi’aquo-triftmmines (Riesesfeld 
and Seem ann), A., ii, 40. 

Chromium, separation of manganese and 
(Falco), A., ii, 76. 
gravimetric estimation of (Sciioeller 
and ScHRAUtH), A., ii, 77. 
estimation of, in chrome iron ore 
(Muller), A., ii, 159. 
estimation of, by means of potassium 
feiricyanidc (Palmer), A., it, ,902. 
Chromoisomerism of azophenols (HANr- 
zsch), A., i, 790. 

of nitroanilines (Hantzsch), A., l, 
475, 727. 

Chromous chlorides. See unuer Chrom- 
ium. , . 

Chryiophanic acid (Oesterle and Jo- 
hann), A., i, 860. 

dimethyl ether (Tutin and Clewer), 

T., 6. 


Chryaoquinone perchlorate (Hufiusv 
Roth, Hobold, and Metzler) a V 
819. ... 

Chymosin. See Rennin. 

Gimieifuga racemosa, chemical examin 
' ation of the rhizome of (Fixsemopvi" 
A., ii, 801. ‘ 

Cinchona alkaloids (Rabe,Kulk;a, Map,, 
schall, Naum ann, and RussFui 
A., i, 417. 

solubility of, and their salts in water 
(Schaefer), A., i, 
action of, on muscle (Veley an«t 
Waller), A, ii, 55. 
leaves, alkaloidal content of (y AX 
Leersum), A., ii, 992. 

Cinchonic acid, syntheses of (Schiff) 
A., i, 134 ; (Borsche), A., i, 189, ” ’ 
Cinchonicine {cinchotonne), constitution 
of (Comanducci), A., i S52 
583. 

^-Cinchonine cthiodide, action of Grig, 
nard’s reagent on (Freund ami IUyepI 
A., i, 132. 

Cinnabar, estimation of, in rubber (Frank 
and Birkner), A., ii, 244. 
Cinnamaldehyde-^'bromoplienylliydm- 
one (Auwers and Voss), A., i, "0; 
(Graziani), A., i, 778. 
Cinnamaldehyde-m-tolylhydmone 
(Padoa and Graziani), A., i, 136. 
Cinnamaldehyde 1:2:4- and l:3:4-xylyl- 
hydrazone (Padoa and Graziani), 
A., i, 509. 

Cinnamaldehyde-1:3;5- and l:4:5-xylyl- 
hydrazones (Padoa and Graziani), 
A., i, 778. 

Cinnamic acid, transformation of. into 
storax-cinnamic acid (Erlesheykk 
and Hilgendorff), A., i, 383. 
Cinnamic acid, o-acetylamino-, and o- 
diacetylamiuo- (Heller and T isch- 
NEr), A., i, 597. 

a/S-rffbromo-o-nitro- (Heller and 
Tischner), A., i, 37. 
a-chloro-3:4-<7 ihydroxy (Clarke), T., 
897 ; P.,96. 

m-chloro-a-bcnzoylamino-, and its lad- 
imide (Flatow), A., ii, 321. 
p. chi oro- a -benzoyl amino-, and itslact- 
imide {Friedmann and Maase), 
A., ii, 794. ... i. 

Cinnamic acid, detection oi, m wine (\. 
DER Heide and Jakob), A., u, 3k. 

, separation of benzoic acid and (de 
Jong), A., ii, 81. 

. Cinnamio acids (Erlenmeyef. and iiii- 
gendorff), A., i, 320. 
absorption spectra of (Stobbe), A., < 
247. . 

isomeric (Biilmann ami BjmroOA. 
’ i, 346. 
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Cinnamic acids, synthetical and from 
storax, differences between (Ruber 
and Goldschmidt), A., i, 174. 

( ,Uo ■ and iso-Cinnamic acids (Lieber- 
jians and Trucksass), A., i, 36, 175. 
Ciummimum tavnala leaf oil (Schim- 
mEL & Co.), A., i, 329. 

Cinnamoylbeiuanilide (Mumm and 

Hesse), A., i, 311. 

2-Cinnamoyl-5-methoxypheiioxy acetic 

acid, ana fes ethyl ester (Abelin and 
v. Kostanecki), A., i, 631. 
Cianamoylformic acid, o-nitro-, ethyl 
ester, oxime and as- and trails- 
jihenylhydrazides (IIellkr and 
Wiidxeb), A., i, 558. 
y Cinnamoyloxybenzoic anhydride (Eix- 
hobs), A., i, 741. 

a-Cinnamoyloxybenzoylcarbonic acid, 

ethyl ester (Einhorn), A., i, 741. 
p Cinnamoyloxyphenylftllylcarbamide 
(Gesellschaft f&r Chemische In- 
dustrie in Basel), A., i, 739. 
m- audp-Cinnamoyloxyphenylcarbamide 
(Gesellschaft fur Chemische In- 
dustrie in Basel), A., i, 739. 
o- and p-Cinnamoyloxyphenylurethane 
(Gesellschaft fur Chemische In- 
dustrie in Basel), A., i, 739. 

•y-C innamoyl £ -phenylpropane - aa-dicarb - 
oxylic acid, ethyl ester (Borsch E), 
A., i, 683. 

7 Cinnamoyl-/3-phenylpropionic acid 

(Borsch e), A., i, 683. 

Cinnamyl bromide (Rupe and BOrgix), 
A., i, 161 ; (Clarke), T., 428. 
chloride and its cftbromide (Dupont 
and Labaune), A., i, 185. 
5-Cmnamylene-3-isohexylrhodanic acid 
(Kaltjza), A., i, 131. 

Mnnamylidene dibenzoate (Weg- 
scheider and Spath), A., i, 156. 
Jinnamylideneanthranilic acid (Wolf), 
A., i, 736. 

Jinnamylidenemethyl benzyl ketone 
(ScHOLTZand Meyer), A., i, 562. 
Jinnamylidenemethyl ;j methoxyphenyl 
ketone and its derivatives {Scholtz 
and Meyer), A., i, 562. 
iinnarnylidenemethyl u-naphthyl ketone 
and its oxime (Scholtz and Meyer), 
A., i, 562. 

-Cinnamylidenemethyl nonyl ketone, 

and its derivatives (Scholtz and 
Meyer), A., i, 562. 

innamylidenepyruvic acid, sodium salt 
of oxime of (Ciusa and Berxardi), 
i, 684. 

ircnlation, action of ether on (Embley), 
A., ii, 228. 

Citarine,” assay of (Hegland),- A., ii, 


Citraconic anhydride, rate of hydration 
of (Hivett and Sidgwick), T., 1677 : 
P., 200. 

Citraconimidemonoxime {Pi lot y and 
Quitmann), A., i, 133. 

Citral, oxide (PkileschaSeff), A., i, 86. 
tf-cj/c^Citral, oxime and smuicarbazone 
of (Alessandri), A., i, 753. 

Citric acid, production of, by Citromyces 
(Maze), A., ii, 60. 
by fungi (Weiimer), A., ii, 61. 
ammonium salt, solubility of calcium 
salts in solutions of (Rixdell). A. 
ii, 294. 

calcium salts of, and their hydrolytic 
changes (Parrozzant), A.,’ ii, 396. 
potassium cupric salts of (Pickering). 

T., 1837; P.,17. 

(/f-m-nitroaniline salt (Tinglf. and 
Burke), A., i, 22. 

Citric acid, estimation of, in lemon juice 
and in citrates (Sfica), A., ii, 1120. 
Citronellal, oxide (Prileschaj-eff), 
A., i, 86. 

Citrullol (Power and Moore), T., 102 • 
P., 3. 

Citrus leaves, isolation of Btachydrinc 
and other bases from (Schulze and 
Trier), A., ii, 743. 

Citryltris-w-nitroanilide (Tingle and 
Burke), A,, i, 22. 

Clay, adsorption by (Rohland), A.,ii,104. 
Clays, adsorption of {00 3 ") ions by 
(D'Ans), A., ii, 213. 

Stas.-Turt salt, composition of (Marcus 
hnd Biltz), A., ii, 968. 
analysis of (Hancock), A., ii, 457. 
Clover, carnation. See Trifolium iimir- 
natuni. 

red. Sec Trifolium pratemse. 

Soola. See Hedysarum coromrium. 
Coagulation of blood and lymph, function 
of calcium in the (Stassano and 
Da u mas), A., ii, 514. 

Coal, spontaneous ignition of (Galle), 
A., ii, 1097. 

Coal, action of air on (Mahler), A., ii, 
607 ; (Mahler and Denet), A., ii, 
1060. 

the volatile constituents of (Burgess 
and Wheeler), T., 1917 ; P., 210. 
containing clays, analysis of (Lissner), 
A., ii, 156. 

estimation of sulphur in (Parr, 
Wheeler, and Berolzheimer), 
A., ii, 544. 

Coal tar, constituents of (Schultz and 
SzSkely), A., i, 724. 

Cobalt alloy*, electromotive forces of 
(Ducelliez), A., ii, 131. 
with gold (Wahl), A., ii, 299. 
with silver (Ducelliez), A., ii, 716. 



ii. 1320 


INDEX OF SUBJECTS, 


Cobalt salts, magnetic susceptibilities of 

(Finke), A., ii, 179. 

Cobalt perchlorate (Salvadori), A., u, 

uitritea, change of cobaltous nitrite 
into cobaltic nitrite (Suzuki), T., 

726 ; P. 27. 

Cobaltinitrites, note on the (Cunning- 
ham and Perkin), P., H2. 

oxide, heat of formation of, and 
heat of combination of, with sodium 
oxide (Mixter), A., ii, 828. 
incarbonyl (Mono, Hirtz, and 
Cowap), T., 805 ; P., 67. 
potassium thiocyanate, _ absorption 
spectra of, in organic solvents 
(v. Zawidski), A., ii, 562. .. 

Cobaltammine salts (Werner), A., n, 
857 ; (Salvadori), A., u, 9 . 59> 

Cobalt dihexamethylenetetramine thio- 
cyanate (Calzolari), A., i, 614. 

Cobalt, electrolytic separation of nickel 

and (Bruylants), A., n, nU. 
reactions of (Alvarez), A., u i 
454. 

detection of, by means of naphthenic 
acid (Charitschkokf), A., n, 

549. 

electrolytic estimation of (Bnvv lasts) 
A., ii, 77. 


direct titration of (Rut Pfesn ' 
ing), A., ii, 458. 

volumetric estimation of (Jamieson), 
A., ii, 858, , . 

and nickel, analysis of (Werner), A., 

electrolytic separation of (Alvarez). 

Cobalthydraiiine perchlorate (Salva- 
dor!), A., ii, 960. . 

Cobalto-calcite, from Capo Calamita, 
Elba (Milloseyich), A., u, 221. 
Cobaltous and Cobaltic nitrites. See 
under Cobalt. 

Cobra poison. See Poison. 

Cocaine, increase of susceptibility o 
adrenaline produced by (FrohLICI! 
and Loewi), A., ii, 228. 
and stovaine, comparative action o! 
(Veley and Waller), A., u, 
228 

Cocaine" perchlorate (Hofmann, Roth, 
Hoboi.d, and Metzler), A.,i, oiy. 
Cochenillic acid, and its methyl ester, 
methyl ethers of (Dimroth), A., 1, 

Cocoa, estimation of fat in (Pkoohnow), 
A.,ii, 556. 

estimation of xanthine bases in 
(Prochnow), A., ii, 166. 

Cocoanut oil, constituents of (Haller 
and Lassieur), A., i, 808. 


Cocoanut oil, estimation of, iuami xlni 
with butter fat (Cassel and Gy.V 
rans), A., ii, 1008. 
and butter, composition of (Hailki* 
and Lassieur), A., i, 355.' 

Codeine, estimation of, in opium (va\ 
der Wielen), A., ii, 558. 
hydroxy-, and its salts (Bobbie ai„i 
Lauder), P-, 839. 

Coernlignone dijMrchlorate (Hofm.vsn 
Metzler, and Hoboui^A,, gpj' ’ 
Coffee (Goktner), A., ii, 410. 

estimation of caffeine in (Burmax\ 1 
A., ii, 468; (Virchow), a V 
1011 . 

green, cardiovascular effect of, 
glared with that of caffeine (I'Anios 
and Pekrot), A., ii, 735. 

Cohesion pressure (Traok), A., ii, 

590. 

Coke, action of, on solutions of ferrie 
chloride (Tingle), A., ii, 416, 
estimation of carborundum in(Wnowi. 
szewski), A., ii, 1113, 

Colchicine, toxicological detection of 
(Fi HNER), A., ii, 1011. 

Collains, action of carbon disulphide on 
(Sadikoff), A., i, 211. 

Colloidal chemistry (v. Weimarx), A., 
ii, 940. 

precipitates, collection of(LiEBSCHnz\ 
A., ii, 1113. 

precipitation, and adsorption (Mora 
witz), A., ii, 591. 
reaction, nature of (Moore and Big- 
land), A., ii, 318. 
solutions, production and stability of 
(v. Wf.imarn), A., ii, 835. 
method of obtaining (v. Wei maf,x 
and Kagan), A., ii, 940. 
preparation of, by the disintegration 
of metals by ultra-violet light 
(Syedbero), A., ii, 23. 
filtration of (Sohoei-), A., ii, 101?. 
of metals, preparation of stable 
(Serono), a., ii, 776. 
of metals exposed to ultra-violet 
light and Rbntgcn rays (Sved- 
berg), A., ii, 277. 

validity of the Boyle-Gay Linsw 
laws for (Svedberg), 
heat of coagulation of(DoEEiM'KEL , 
A., ii, 269. 

state (Rohlasd), f.ii. 94 '; 
chemical dynamics and theiHEltl 
LER), A., ii, W4- , 

and crystalline states, cneastw « 
(Schade), A„ 11, 83o. 

Colloid,, theory of (Dcclai x-, . 

108 

refractive index of A ’’ U: 

365 . 
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Colloids, osmotic pressure of (Biltz, 
v. Vegesack, and Steiner), A., ii, 
693. , 

diminution of conductivity by (Fkei), 
A., ii, 177. 

changes in the physical conditions of 
(Pauli and Handovsxy), A., i, 
344 ; (Handovsky), A.,i, 646. 
i oagulation of (V olschin), A., ii, 1048. 
purification of, by dialysis (Zsig- 
1 mondy J>nd Heyer), A., ii, 942. 
influence of, on the solubility of gases 
in water (Findlay and Creighton), 
T., 536 ; P-, 44. 

caUpboresisof(IscovESCO), A., i, 290. 
function of electrolytes in the dialysis 
of (Biltz and v. Vegesack), A., 
ii, 22. 

importance of adsorption for the 
precipitation of (Freundlich), A., 
ii, 692. 

formation of concretions in the separa- 
tion of emulsion (Schade), A., ii, 
835. 

action of radium emanation on 
(Jorissen and Woudstra), A., ii, 
1024. 

and crystalloids, effect of injection of, 
on the blood, urinary excretion and 
lymph (Pugj.if.se), A., ii, 637. 
in urine, and the solubility of uric 
acid (Lichtwitz), A., ii, 430. 
chemistry of, in oedema (Fischer), 
A., ii, 329. 

organic, influence of stereochemical 
configuration on certain physico- 
chemical properties of (Buglia and 
Karczag), A., ii, 52, 139. 
olocynth, constituents of (Power and 
Moore), T., 99 ; P., 3. 

! olophanite» (Lacroix), A., ii, 720. 
Wophony, American (Levy), A., i, 
11 . 

French, examination of (Leskiewioz), 
A., i, 402. 

olorimeter, for measurements in physio- 
logical chemistry (Auteniueth and 
Korsigsberger), A. ii, 910. 

Wout, and absorption spectra of sulphur 
compounds (Purvis, Jones, and 
Tasker), T., 2287 ; P., 234. 
and constitution (Werner). A., i, 
20 ; (Piccard), A., i, 66 ; (Os- 
TROM I S3 LENSKY), A., i, 161. 
of azo- com pounds (Hewitt and 
Thole), T., 511 ; P., 54. 
of diazouiuni salts (Morgan and 
Mickletiiwait), T., 2557 ; P., 
293. 

of uusatnrated ketones (SxoBBEand 
Haertkl), A., i, 43; (Stobrk 
and Seidel), A., i, 45. 


Colour and hydration (Poma), A., ii, 487. 
of solutions of nitrophenols (Schar- 
win), A., ii, 396. 

assumed by colourless solutions of 
coloured substances (Gernez), A., 
ii, 853. 

of flowers, influence of aluminium 
salts on (Vouk), A., ii, 62. 

Colour bases, velocity of the transforma- 
tion of, into carbinol bases (Muller), 
A., i, 86S. 

Coloured salts and acids, optical inves-' 
tigation of the chrornophores of 
(IIantzsch), A., ii, 370. 
solutions, rotatory power of (Gros-s- 
maxm and Loeb), A., i, 372. 

Colouring matter, C l8 H, ;{ 0 2 N 3 , from 
4-keto-2-benzyl-4:f)-dihydroglyoxal- 
ine and isatin (Finger and Zf.h), 
A., i, 591. 

a natural substantive (Perkin), T., 
220; P.,23. 

of tomatoes (WiiLSTATTKR and 

Esciieu), A., i, 330. 

Colouring matter. See also Kevmesic 
acid. 

Colouring matterB, photochemical phe- 
nomena in solutions of (Wiegekt), 
A., ii, 174. 

action of light on (Gerhard), A., i, 
405. 

bleaching of, by light (Schwezoff ; 

Kummell), A., ii, 916. 
transport phenomena in solutions of 
(Vignon), A., ii, 483. 
osmotic pressure of solutions of (Biltz, 
v. Vegesack, and Steiner), A., ii, 
693. 

adsorption of (Vignon), A., ii, 692. 
acid, compounds of, with organic 
bases (Raulberger), A., i, 760. 
artificial, diffusion of (Vignon), A., ii, 
273. 

azomethineazo- (Green and Sen), T., 
2242; P.,243. 

insoluble, and fabrics (Vignon), A., 
ii, 272. 

“sulphide” (Frank), T., 2044; P., 
218. 

sulphur (Wichelhacs), A., i, 868. 
vat, advances in (Bohn), A., i, 405. 

Colouring matters, natural vegetable. 
See also : — 

Dura-sontalin. 

Erythrodextrin. 

Phylloporphyrin. 

Trifolitin. 

Colour reactions (Reichard), A., ii, 
746. 

Coltsfoot. See Tussilago farfara. 

Columbites, analysis of (Ciirsneau), A. 
ii, 161. 
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Columbium, occurrence of, in Western 
Australia (Simpson), A., ii, 1077. 

Combustion, laws of convergent 
(Meunier), A., ii, 407. 
organic, use of lead, peroxide in 
(Weil), A., ii, 242; (Dennstedt 
and Hassler), A., ii, 547. 

Combustion furnace, electric, for methane 
estimation (Fries), A. , ii, 904. 

Compositors, antimony poisoning in 
(Schrumpf and Zabkl), A., ii, 986. 

Compressibility, alteration of, with the 
softening of an amorphous substance 
(Cowper and Tamm ann ), A., ii, 20. 
coefficients of liquids (Suchodski), 
A., ii, 828. 

curves, Andrews’ (Knott), A., ii, 187. 

Condenser, a convenient (Hahn), A., ii, 
893. 

Conductivity. See under Electro- 
chemistry. 

Conifer®, resin acids of the (Easter- 
field and Bee), T., 1028 ; P., 7. 
waxes of (Bouoatjlt), A., i, 297. 

Coniine, absorption spectra of, as vapour, 
liquid, and in solution (Purvis), T., 
1035; P., 113. 

Connective tissue, digestion of (Baum- 
stark and CoHNHEtM), A., ii, 522. 

Connellite, from Bisbce, Arizona (Pa- 
lachE and Merwin), A., ii, 47. 

Contraction, rhythmic, cause of the 
stoppage of, in a solution of pure 
sodium chloride (Loeb and AVas- 
TEN'EVS), A., ii, 1088. 

Convolvulinic acid, hydrolysis of 
(Votocek), A., i, 274. 

Convolvulin, hydrolysis of (Votocek), 
A., i, 274. 

Copaiba oil (Deussen and Hahn), A., i, 
687. 

Copal, Accra (Kaiian), A., i, 690. 

Benin (Kahan), A., i, 689. 

Loango (Willner), A., i, 497. 

Manila (Richmond), A., i, 690 ; 

(Brooks), A., i, 691. 

Sierra Leone (Wli.LNER), A., i, 498. 

Copper, ultra-red line spectrum of (Ran- 
dall), A., ii, 1914. 
solid and fused, behaviour of, towards 
gases (Sievertb and Krumbhaak), 
A., ii, 851. 

solutions, electrolysis of (Dony- 
HfeNAVLT), A., ii, 209. 
spongy, as a reducing agent for intro- 
derivatives (Mailhe and Murat), 
A., i, 830. 

and cadmium, formation of rubeanic 
acid in separation of (Biltz and 
BlLTZ), A. t ii, 456. 

the system, iron, nickel and (VofiRi.), 
A., ii, 616. 


Copper alloys with aluminium . 1 *, 
trical properties of (Broyi»' w S' 
A., ii, 128. 

with antimony (Parravanq an ? 

Viviani), A., ii, 779. 8(1,1 

with antimony and bismuth 
VANO and Viviani), a V 
956, 1068. 1 ’ 


with mercury, electrochemical inv« t ; 
gation of (Richards and GMirm' 
Thomas), A., ii, 384. ° c ' 


with nickel (Vioouiurux'i A •• 
132. ’ ,I - 

with silver (Field), a. ij 
(Kurnakoff, Pi-shin, ’ and 5pV 
kowsky), A., ii, 925. 


with zinc, conditions which determine 
the composition of electvo-denwiu 
(Field), A., ii, 38. ! J 


Copper salts, selective aseptic action of 
(Springer), A., ii, 739. 


Cupric salts, colour and ionisation 
of (Sidgwick ami Tjzard'- T 
957; P.,67. 


compounds of, with nitric oxide 
(Manuuot), A., ii, 956. 

Copper oxychloride, prevention of 
mildew by (Chitap.d)_, A., ii, 443, 
sulphate and potassium iodide, velocity 
of reaction between (Ouvebl 
M and a la), A., ii, 490. 

Cuprous iodide, change of wmdnc- 
tivity of solid, in (he light 
(Rupert), A,, ii, 253. 
equilibrium between and cupric salt 
and iodine in aqueous soluticr 
(Bray and MacKay), A., ii, 913 
nitrate, compound of, with aminonii 
(Sloan), A., ii, 852. 

Cupric ammonium arsenosoinolybilatf: 
(Ephraim and Feidel), A., ii, 
301. 


fr/rachromate (Grogeu), A. , ii, 300. 
oxide and hydroxide, affinity rela- 
tions of (Allmanp), T., 603 ; P.. 
55. 


Copper organic compounds:— 

Cupric difoinialdi-sulphite, and its use 
as a fungicide (Maltezix), A., i, 
91. . 

citrates (Pickerinu), T., 1S3 t ;P, 


tripyridinium and dihexametMene 
tetramine thiocyanates (Calm- 
lari), A., i, 614. 
iper, separation of, from cadmium m 
zinc, by means of “ttjftj 1 
(HanuS and Soukup), 
lew reaction for {VnitsnvTB), W 

m. 
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CoPPe r > detection of, by means of 
naphthenic acid (Charitschkoff), 
A., ii, 549. 

precipitation of, by nitrosophenyl- 
1 hydroxyIamine(BiLTZ and Hodtke), 
A., ii> 550. 

indirect e 3 timation of (Das), P., 130. 
electrolytic estimation of (Benner), 
A , ii, 999; (BiASDALEandCRUESS), 
A.’, ii, H12. 

estimation pf, volumetrically (San- 
chez), A., ii, 158. 

estimation of, as anhydrous cupric 
sulphate (Recoura), A., ii, 899. 
rapid estimation of, in coarse metal 
(Winkler), A., ii, 855. 
estimation of arsenic in (Azzarello), 
A., ii, 241. 

Coriander oil (Walbaum and Muller), 
A., i, 184. 

Cork (v. Schmidt), A., i, 540. 

Cornacea stoloni/era, fruit of (Duncan), 
A., ii, 534. 

Cornin from Comus florida (Miller), 
A., i, 577. 

Corn rot, chemical and mycological 
studies on a (Reed), A., ii, 711. 
Correction of numbers, rules for 
(Kohlrausch), A., ii, 403. 
Corresponding states (Meyer), A., ii, 
136 ; (Goldhammer), A., ii, 270. 
Corycavine, properties of, and its auri- 
1 chloride (Gaebet,), A., i, 501. 
Jorycavinemethine, and its inethiodide 
(Gakrkl), A., i, 502. 

/orydalis alkaloids (Gadamer), A., i, 
418. 

’'onjdalis aurea, base extracted from 
(Heyl), A., ii, 441. 

lorydalis solida, bases extracted from 
(IIeyl), A., ii, 411. 

'otaroine, synthesis of, and its auri- 
chloride and picrate (Salway), T., 
1208; P., 98, 138. 

leoCotarnine and its hydrochloride, 
picrate and aurichloride (Salway), T., 
1217. 

fottonaeed oil, Halphen’s reaction for 
; (Rosenthaler), A., ii, 1123. 
ulometer. See under Electrochemistry, 
umaran, 4:6-dibromo-2-hydroxy- 
(Fkies and Moskopp), A., i, 332. 
•umaran ketones, constitution of 
(Marsohalk), A., i, 500. 

Coumaranone, 4:6-t?ibromo-, and 4:6- 
dibromo-l-oximino- (Fries and 
Moskopp), A., i, 332. 
umaranonyl -3 indole, l-(4:6)-rftbromo- 
(Fries and Moskopp), A., i, 332. 
’oumaric acid, methyl ester, benzoyl 
derivative of (Power and Salway), 
T., 235. 


Coumario acid, 5-nitro-, ethyl ether, and 
ethers of its silver salt and esters 
(Clayton), T., 2108. 

Coumarin, preparation of (Raschig), A., 
i, 763. 

action of hydroxylamine on (Frances* 
CONi and Cusmano), A., i, 38. 
8-amino- (Clayton), t., 1 352. 

3:6- and. 6:8-rfimtro-, 8-nitro- and 
6:8-dinitro-7-hydroxy- (Clayton), 
T. , 1397, 1401. 

Coumarina, amino-, colour and constitu- 
tion of (Clayton), T., 1350 ; P., 169. 

Conmarinic acid, constitution of (Clay- 
ton), T., 2102; P., 230. 

Coumarinio acid, 5-nitro-, silver salt and 
methyl and ethyl ethers of, and of 
its esters (Clayton), T., 2306. 
8-nitro-7-hydroxy-, and 6:8-dmitro- 
(Claytox), T., 1407. 

Coumarone group (v. Cra keen hied and 
y. Kostaxecki), A., i, 630. 

Covellite, from Ouray Co., Colorado 
(Thornton), A., ii, 418. 

Cranberry. See under Vaccitiuicco'. 

Creatine, in cancerous tumours (Saiki), 
A., ii, 146. 

formation of, in muscle (Pekelharixg 
and v. Hoogenhuyze), A., ii, 324 ; 
(v. Hoogenhuyze), A., ii, 428. 
occurrence of, in diabetic urine 
(Krause and Cramer), A., ii, 793. 
excretion in birds (Patos), A., ii, 328. 
excretion of, in diabetes (Krause), 
A., ii, 982. 

parenterally administered, excretion 
of, in mammals (Pekbliiaring and 
v. Hoogenhuyze), A., ii, 1091. 

Creatinine (Ron a), A., ii, 909. 
in cancerous tumours (Saiki), A., ii, 
146. 

in muscle and blood -serum (SilAFFER 
and Reixoso), A., ii, 731. 
in urine, effect of the electric bath 
treatment of the insane on (Wallis 
and Goodall), A., ii, 636. 
separation of, from meat extracts 
(Micro), A., ii, 557. 

Crenilabrine (Kossel), A., i, 906. 

p-Cresol, 2-bromothio- (ZlNCKE and 
Frohneberg), A., i, 315. 
sulphide, and nitro- (Gazdar and 
Smiles), T., 2250. 

wt-sulphoxide and its dibenzoyl deri- 
vative, and nitro-, and its sodium 
salt (GAZDARand S miles), T., 2248. 

o-Cresolarainic acid, amino-, and nitro- 
(Farbwerke yorm. Meister, Lucius, 

& Broking), ( A., i, 804. 

^•Cresol 5-sulphonic acid, 3-amino-, and 
3-nitro-, ammonium salts (Schultz 
and Low), A., i, 552. 
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Cresctinglyoxyldicarbozylic acid, 

methyl ester, methyl ether of, and its 

phenylhydrazone (Dimeoth), A., i, 

488. , . „ 

Critical constants and certain quantities 
connected with capillarity, relations 
between (Kleeman), A., ii, 22. 
solution temperature, properties oi 
solutions at (Schukarrff), A., n, 

192. 

temperature, solubilities below and 
above the (TyuekI, T., 621 ; P., 

temperatures and densities, calculated 
by means of theory of corresponding 
states (Goltjhammek), A., ii, 2/0. 
Crotonaldehyds, bimolecnlar polymencle 
of constitution of (Df.i.Etise), A., i, 

Crotonaldehyde, a-bromo-, preparation 
of (Viosiek), A., i, 161. 

Crotonic add, decomposition of, by 
heating with ammonia (Fichte* and 
Labhardt), A., i, 89. 

Crucible, new platinum lid tor 
(Gvtbier), A., ii, 343. 

Crucibles, supports for (Aiisdt), A., u, 
747. 

Crucifer®, utilisation of tricalcium phos- 
phate by (Ravenna and Zamokani), 
A., ii, 741. _ , 

Cryoscopic behaviour of pairs of sub- 
stances (Marcabelli ami MrsAirr), 
A., ii, 390. 

determinations in concentrated solu- 
tions (13 aid), A., ii, 2(58. 

determinations at low temperatures 

(Beckmann, Waentio, and Mbs- 
chek), A., ii, 581. 

investigations of organic mixtures and 
additive compounds (Buguet), A., 

i, 105. , 

point of solution, use of cooling curves 
in determining tli9 (MOULIN), A., 

ii, 825. , V A 

Cryptomeria Jajkmica oil (hiMi'iiAj, a., 

i, 53. 

Cryptomeriol, and its xanthic ester 

(Kimvra) a., i, 51. 

woCryptomeriol (Kimura), A., 1 , o4. 

Cryptopine, and its salts (Pictet and 
Kramers), A., i, 503. 

Crystal, solid, influence of the degree ot 
dispersion of a, on its melting point 
(v. Weimakn), a., ii, 939. 

Crystals, formation, equilibrium ana 
alteration of, in an isothermal 
medium (Pawlokf), A., it, 488. 
luminescence of (Pochettiso), A., n, 
89 

enudnetiou of electricity in (Dciei.ter!, 
A., ii, 819. 


Crystals, of arti6dallv 


,tais, oi artihda 

coloured (Gaubert), A., ii, 4 J 
pyrognomic, formation of the crystal- 
line from the amorphous condition 
on heating (Liebisch), A., ii, 489 . 
superheating of (Tammann), A ij 
17. ’ ’ 

liquid, and Avogadro's hypothecs 
(Lehmann), A., ii, 193. 
optics of (Dorn), A., ii, 809, 
self-purification of (L^hman.v) \ 
ii, 194. " ' '' 

mixed, or solid solutions :sr 
Ruzicka), A., ii, 399, 
mixed and dimorphism, occurring i u 
liquid- crystal line substances (Lfh- 
mann), A., ii, 772. 
stable only under high pi^uiy* 
(Skrabal), A., ii, 592. 

Crystalline substances, transformation (,[ 
amorphous into (Doelter\ A ii 
696, 834. 

solid substances, influence of the degree 
of dispersion of, on their lueltiug 
points (v. Weimar*), A., ii 
1033. 

liquid substances, magnetic rotatioa of 
the plane of polarisation m(VrtTH\ 
A., ii, 672. 

and colloidal states, coexistence of 
(Schade), A., ii, 835. 
Crystallisation in fused masses, owing 
to the liberation of gas (Ris.vk), A., 
ii, 193. 

from aqueous solutions (Marc), A., ii, 
834. 

and dissolution in aqueous solutions 
(Le Blanc and Schmandt), A., ii, 
276. 

of double salts, in formation of oceanic 
salt, deposits (Roeke), A,, ii, 290. 
of double sulphates, influence of 
substances in solution on the 
(Gkriiart), A,, ii, 276. 
of tartrate mother liquors, inertia o. 
(Carles), A., i, 360. 
Crystallography and optical properties 
of organic compounds (Llassj, a., 

of 1 ’ (•mupouiids of etliylenediamini 
(Fkank), A., i, 302. 

of some inorganic compounds 
BONlNi), A., ii, 616. , 

Crvitalloids and colloids, effect * 

lotion ao>l conbgimtmn of o'? 
substances (BAEWIW and 
2308 : P-, 25] . 
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Cucurbita citrullus (water-melon), chem- 
ical examination of seeds of (Power 
and Salway), A., ii, 337. 

CMiirbita Pepo (pumpkin), chemical 
eX amination of seeds of (Power and 

Salway), A., ii, 338. 

Cucurbitol, and its acetyl derivative 
(Power and Salway), A., ii, 337. 
Cumene, from coal tar (Schultz and 
SzSkely), A., i, 724. 

. Cumene, , nitroao-, two isomendes 
(Bamberger), A., i, 549. 

3 a-Cumidino-4:5;7 trimethyloxindole 
(Heller and Aschkenasi), A., i, 739. 
Cuminaldehyde, condensation of, with 
methyl propyl ketone, and semi- 
carbazone of (Warunis and Lekos), 
A., i, 269. 

Cuminaldehyde-jo-bromophenylhydraz- 

one (Graziani), A., i, 778. 
Cuminaldehyde, o- and wi-tolylhydraz- 
onea (Padoa and Graziani), A., 
i, 135. 

Cuminaldehyde- 1:2:4- and l:3:4-xylyl- 
hydrazone (Padoa and Graziani), 
A., i, 509. 

Cuminaldehyde-l:4:5-xylylhydrazone 

(Padoa and Graziani), A., i, 778. 
Cuminic acid, 3-amino-, 3-nitro-, and | 
derivatives (Bargellini), A., i, 744. 
a-Cuminylidenemethyl propyl ketone, 
and its rfibromide, semicarbazone, 
oxime, and phenylhydrazone ( Waiu'.n is 
ami Lekos), A., i, 269. 

7-Cumin ylidenepropyl methyl ketone, 
and its dibromide, oxime, and semi- 
rarbazoue (Warunis and Lekos), A., 
i, 269. 

a-Cuminylmethyl propyl ketone, and its 

semicarbazone (Warunis and Lekos), 
A., i, 269. 

7-Cuminylpropyl methyl ketone, and its 

semicarbazone (Warunis and Lekos), 
A., i, 269. 

^-Cnmyl wobutyl ketone, and its phenyl- 
hy drazone (W i llgerodt and Scholtz), 
A., i, 393. 

4'Cumylwobutylamide (Willgerodt and 
Scholtz), A., i, 393. 

7-^-Cumylbutyric acid, and its amide 
(Willgerodt and Scholtz), A., i, 392. 
fCnmyldithiocarbamacetic acid, ethyl 
ester (Kaluza), A., i, 130. 
i^-Cumylhydroxylaniine (Bamberger), 
A., i, 549. 

0 - ij/- Cumylpropionic acid, and its amide 
(Willgerodt and Scholtz), A., i, 
392. 

3-4'-Cumylrhodanic acid (Kaluza), A., 
i, 130. 

“ Cnpferron. " See Pheuylliydroxyl- 
amine, nitroso-, ammonium salt. 


Cnpric salts. See under Copper. 

Curare, mode of action of (Hill), A., 
ii, 59. 

action of, on frog’s muscle (Langley), 
A., ii, 797. 

Curarine, action of (Boehm), A., ii, 986. 
action of, with nicotine, on muscle 
(Veley and Waller), A., ii, 524. 
Curcumin, and its derivatives (Mito- 
bedzka, v. Kostaxecki, and IiAMPE), 
At, i, 628. 

Cyanamide, pure, preparation of (Baum), 
A., i, 613. 

and its derivatives, physiological action 
of (Stutzer and Soll), A., ii, 641. 
decomposition of, by fungi (Kai'PEn), 
A., ii, 436. 

Cyanaminotfithiocarbonates, reaction be- 
tween hydrogen sulphide and (Rosen- 
heim), A., i, 13. 

CyanateB. See under Cyanogen. 
zsoCyanates. See Carbimides. 

Cyanogen, spectrum of (Haferkamp), 
A., ii, 811. 

band spectrum attributed to (dk 
Guamont and Drecq), A., ii, 671. 
combustion of, effect of ultra-violet 
light on the (Kkuthelot and 
Gaudechon), A., ii, 564. 
critical constants of (Cardoso and 
: Baume), A., i, 605. 

effect, of pressure and temperature on 
(Seiner and Wroczynski), A., i, 
660. 

hydrolysis of (Naumann), A., ii, 938. 
Cyanogen bromide, action of, on brucine 
and strychnine (Moss leu), A., i, 275; 
Cyanogen compounds, in tobacco smoke 
(Toth), A., ii, 443. 

Hydrocyanic acid {hydrogen cyanide), 
in the order Thaiidrum (van 
Itali-ie), A., ii, 534. 
free, presence of, in plants (Ravenna 
and Tonecutti), A., ii, 884. 
formation of (Jouissen), A., i, 466. 
in the germination of seeds 
(Ravenna and Zamorani), 
A., ii, 1099. 

cell, the electromotive force of the 
(Naumann), A., ii, 386. 
removal of the poisonous effects 
of, by substances which split off 
sulphur (Hebting), A., ii, 1096. 
combination of, with keten (Deakin 
and Wilsmore), T., 1968; P., 
216. 

new sensitive test for (Moir), r., 

H5. 

test for small quantities of (Locke- 
mann), A., ii, 807. 
uitroprusside reaction tor (van 
Giffen), A., ii, 1009. 



ii. 1326 


INDEX. OF SUBJECTS. 


Cyanogen compounds : — > . 

Hydrocyanic acids, colorimetric estim- 
ation of (Chapman), A., ii, 1119. 
colorimetric estimation of small 
quantities of (Berl and Delpy), 

. A., ii, 661. 

volumetric estimation of (Rosen- 
thaler), A., ii, 1119. 
estimation of, in the blood ana 
tissues after death (Waller), 
A. , ii, 759. 

Cyanides, velocity of the transform- 
ation of, into leucocyanides 
(Muller), A., i, 868. 
destruction of (Moir and Gray), 
A., i, 615. . 

Cyanatea, metallic, decomposition of, 
hy water (Masson and Masson), 
A., i, 231. . . . . 

Cyanogen, volumetric estimation oi 
(Grossmasn and Holter), A., i», 
349. 

Cyanohydrins, racemic, separation of, by 
eraulsin (Feist), A., i, 402; (Rosen 
thaler), A., i, 603. 

Cyclic compounds, ultra-violet floor- 
eseence and chemical constitution 
of (Ley and Gbafe), A., ii, 563; 
(Ley and v. Eskilhahot), A., n, 
813. 

transformation of non-cyclic Jiketones 

into (Blaise and Koehler), A., i, 
561. . . „ 

pinacoue transformation in (Meerw ein 
and Unkel), A., i, 856. 

Cyme no, tefrahydroxy- (Henderson and 
Boyd), T., 1663. 

m-Cymene, 4-hydroxy-, and its benzoate 
(Fries and Moskopp), A., i, 334. 
Cystine, preparation of (Foi.is), A., i, 

Cytolyiie, in the unfertilised egg of the 
sea-urchin (Moore), A., ii, 975. 


D. 


Dacite from Victoria (Willi noton), A., 
ii, 1078. , 

Dahllite, probable identity of jKidolite 
with (Scbali.ee), A., ii, 1076. 

Bate,, ripening of (Vinson), A., 11 , 335. 

Datolite from the Lizard district, Corn- 
wall (McLintock), A., ii, 782. 

Datura mrtd, presence of allantom in 
the seeds of (de Plato), A., 11 , 742. 

Daufua c-arota, oil of the fruit of (Rich- 


ter), A., i, 329. t , 

Daweonite, a sodium-aluminium car- 
bonate (Graham), A, ii, 136. 

Decane, a*-dibromo-, action of ethyl 
sodiomalonate on (Frank* and 


Hank am), A., i, 460. 


Decane, mc-dt-iodo-, and its phthUimy. 
and the corresponding phthalansie 
acid (y. Braun and Trumplrri 
A., i, 26. ' ’ 

tfinitro- (Angeli and Alessasdpi', 
A.,i, 605. ‘ ’ 

Decane- eoc-dicarboxy lie acid, nitrile of 
(v. Braun and Trumpler), a., i f 55 
Decylene oxide, and the correspondinu 
glycol (PrileschaEeff), A,, i, S6. b 
Decylene-oK-dithiol and jjs benzoate 
(v. Braun), A, i, 14. 

A^-Decylen-B one and its seminarbuzone 
(Krapiwin), A., i, 349. 
Dehydracetic acid, xylenol from (Car. 

lineanti), A., i, 732. 
Dehydrocamphenic acid, and its r 
lactone (Aschan), A., i, 710. 
Dehydrocamphenylic acid {trieyclnt 
carboxylic acid), preparation of (Bbeut 
and May), A., 5, 32. 

Dehydrocholic acid, electrolytic reduc- 
tion of (Sohenck), A., i, 10. 
Dehydrodicarvacrol, dimethyl ether, 
diacetate and dibeiizoate (Covsis and 
HtRissEY), A., i, 476. 
Dehydroindigotin- dianilide and dip 
toluidide nitrates (GuANDMOCfiiNaml 
Dessoulavy), A., i, 73, 
Dehydropentaphenylethanol(ScHMiDLis 
and Wohl), A., i, 369. 
?'sf?Dehydropentaphenylethanol(ScHMiD. 

lin and Wohl), A., i, 369. 
Dehydroqninacridone (Kalb), A,, i, 688. 
Denitrification in soils ami in liquids 
(Koch and Pettit), A., ii, 333. 
Density and volume concentration of a 
solution, relation between (For* 
quet), A., ii, 393. 

! and optical constants of isomeric 
i organic compounds, relations he- 
I tween the (Heydrich), A,, i, 705. 

1 of aqueous solutions of salts, relation 
between electrical conductivity and 


(Heydweii.ler), A., ii, 106. 
of aqueous solutions of salts, relation 
between degree of dissociation and 
(Tereschin), A., ii, 190. 
of mixtures of propyl alcohol with 
water (Doroschewsky and Rosen- 
destvensky), A., i, 85, 
relation between,ond refractive index in 
binary mixtures! S chwers), A., iv ’• ■ 
Deory benzoin, eftbromo- (Biltz, ldi.ef- 
sen, and Seydel), A., i, 570. 
DeoxyaMocaffnrio acid (1 :3-dtnp%< v 
dantoyhnelhylcimidi) (Bu.rz),. •> W ■■ 
Depiides (Fischer and Kkeudenbecg, 

Deiyipinacoline(a lert 

rhmykthanr) and its oximes (Boo», 
T., 1259. 
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Dew, radioactivity of (Negro), A., ii, 

Dextrin, detection of (Rivat), A., ii, 

^and jB-Dextrowetasaccharin and 
their salts (Nrf), A., i, 714. 

. and /M-Dextrometasaccharonic acida 
a "and their salts and derivatives (Nef), 
A., i, 715. 

Deitroae, in. hens' eggs (Diamare), A. , 
ii, 310., 

electrolysis of (Lob and Pulver- 
machEr), A., i, 94. 
susceptibility of, to alkali (Michaeus 
and Ron a), A., ii, 139. 
mechanism of the oxidation of. by 
bromine (Bunzel), A., i, 222. 
the a-naphthol sulphuric reaction for 
(v. UdrAnszky), A., ii, 905. 
estimation of, by the use of arsenious 
icid (Litterscheid and Bornr- 
mann), A., ii, 80. 

estimation of, in blood (Oppler), A., 
ii, 463. 

estimation of, in urine (Lehmann), 
A., ii, 660. 

estimation of, with potassium ferro- 
cyanide as indicator (SelvaticiI, 
A., ii, 757. 

Dextrose teptophospliate (Contardi), 
A., i, 610. 

Dextrose phosphoric acid ester, calcium 
salt of (Neubkrg and Pollak), A. } i, 
6i0. 

Diabetes (glycosuria), experimental 
(Macleod and Pearce), A., ii, 144. 
duodenal (Tscherniachowski), A., 
ii, 431. 

intestinal, observations of (Zak), A., 
ii, 529. 

production of, influence of the pancreas 
on the (Tuckett), A., ii, 981. 
production of, by caffeine (Salant and 
Knight), A., ii, 735. 
excretion of creatine in (Krause), A., 
ii, 982. 

lactic acid in (Ryffel), A., ii, 733. 
and adrenalectomy (McGuigan), A., 
ii, 630. 

1 Habetes mellitus, degradation of fatty 
acids in (Baer and Blum), A., ii, 
227. 

Phloridzin-diabetes (Erlandsen), A., 
ii, 146, 329. 

formation of sugar from fat in 
(Lommel), A., ii, 793. 
of the dog, influence of alcohols and 
acids on the 9ugar and nitrogen 
excretion in (Hocke.npop.f), A., 
ii, 146. 

a'-Diacetoacetin (Alpf/rn and Weiz- 
mann), P., 345. 


Diacetone alcohol, aminolactones from 
(Kohn and Bum), A., i, 136. 
Diacetonesemicarbaside, nitroso-, and 
its semicarbazone(RijPE and Kessler), 
A., i, 16. 

3:4 Diacetoxy*.i\ r -acetylphenylethyl- 
methylamine (Pyman), T., 273. 
2.4-Diacetoijbenzhydrol (Pope and 
Howard), T , 80. 

o:2-Diacetoxy l-benzyl-3 naphthoic 

acid, methyl ester ot(F kiedl), A. ,i, 742. 
a:2-Diacetoxyethylbenzene, £:3:5-fn* 
bromo-, and £:0:3 5-Mrabromo- 
(Fries and Moskopp), A., i, 332. 
3:4-Diacetoxyphenyl&cetaldehyde and its 
phenylhyilrazone (Voswinckel), A., 
i, 43. 

3 :4- Diacetoxyphenyletbylacetate ( V os- 
winckel), A., i, 43. 
3:6-Diacetoxy-9-phenylxanthonium 

chloride (Pope and Howard), T., 
1027. 

Diacetylacetone, methyl ether of the 
enolieform of (v. Baeyek), A., i, 763. 
3:6-Diacetylamino-9-phenylxanthonium 
chromate, iodide and platinicliloride 
(Kehrmann and Dengler), A., i, 
406. 

Diacetylben 2 idine, 2:2'-<7tchloro-, 2- 

nitro-, and 2;2'-dinitro- (Cain and 
May), T., 724. 

4 4' Diacetylbenzyldiphenylniethane 

(Duval), A., i, 685. 

Diaoetylcarboxylic acid, bis-pnitro* 
plienylhydrazone and bis-semicarb- 
azone of (Harries and Kircher), 
A., i, 608. 

Diacetylcitrullol (Power and Moore), 
T., 102. 

Diacetyldiallylamine, iinino- (Harries 
and Petersen), A., i, 228. 
Diacetyldihy dro // ( esobenz dianthrone 
(Putsch i WAUSCUBG), A., i, 495. 
Diacetyldimethoxybenzene, hydroxy-, 
and its acetyl and benzoyl derivatives 
and phenylhydrazone (Tutin and 
CATON). T., 2065 ; P., 223. 
Diacetyl-3-ethoxybenzidine (Cain and 
May), T., 725. 

Diacetylgallic acid (Nierenstein), A., 
i, 487. 

2:6 Diacetyl-4-ketopenthiophendithio- 
phen, 3:5c/ihydroxy*, and its tri- 
phcnylhydrazone (Apitzsch and 
Kelber), A., i, 410. 

l-?-Diacetyl-6-methyltetrahydroquino- 

line (Kunckell), A., i, 636. 

Diace tylosazone, hydroxy- (Diels and 
Farkas), A., i, 535. 

Diaeetyloxime, and hydroxy-, and their 
derivatives (Diels and »Farka«), A., 
i, 535. 



ii. 1328 


INDEX OF SUBJECTS. 


Diace tylprunol (Power and Moore), 

T. } 1105; P.,124. 

Dialaninoquinone, diethyl ester (bis* 
cheu and Schrader), A., i, 270. 

Dialkyl sulphides, synthesis of (Saba- 
tier and Maii.he), A., i, 536. 

5: 5-Dialky lbarbiturie acids, preparation 
of (Einhorn), A., i, 780. 

Dialkylthiocarbamates, phosphorescence 
and autoxidation of (Billeter), A., 
i, 544. 

Dialysis. See under Diffusion. 

Diamines, action of p-benzoquinone on 
(SiEGMUND), A., i, 749- 
Diamond, alteration in the colour oi, 
under the action of various physical 
agents (Sacerdote), A., ii, 8. 
in Rhodesia, minerals associated with 
(Mennell), A., ii, 1078. 

Diamylamine fenichloride (Scholtz), 
A., i, 96. N . 

afl-Diamyloxyoctane (Dionkeau), A., 
i, 353. . 

Dianilino-jy benzoqninoneimine ( W ill- 
st AT l'E R and Majima), A., i, 749. 
p :p - Dianilinodipheny lme th ane ( St r au s 

and Bormann), A., i, 282. 

LianilinO'i/hydroxyflavanthren, 

nitrow- (Holdermamn and Scholl), 
A., i, 285. . 

afl-Dianilino- octane and its pierate ami 
uitroso- and benzoyl derivatives (V. 
Bracs and Trumfi.er), A., i, 26. 
afl-Dianilinosebacic acid and its methyl 
and ethyl esters (Le Sueur ami 
Haas), T., 180. . , 

Di-p anisidinoacetic acid, and its hydro- 
chloride (Heller and Aschkenasi), 

A., i, 788. . s ... 

Di-^-anisylamine bromide, and ai- 
bromo-, and its rf/bromide, tri bromo-, 
and iefrabromo- (Wieland and 
Weckf.r), A., i, 243. 

Di-o- and -/j-anisylanthracene (Haller 
and Comtksse), A., i, 493. 

9: 10-Di-j>-ani»yldihydroanthxacene,9 : 10- 

(/ihydroxy-, and its diethyl ether 
(Haller and Comtksse), A., j, 493. 

9:iO-Di-0-ani»yldihydroanthraqainone, 

9:10-dihydroxy (Haller and Com- 
tehse), A., i, 493. 

(ry-Dianisylideneprop&ne, 00-tfrchIoro-, 
derivatives of (Straus, Lutz, and 
Hraav), A., i, 564. 

Di-o- and -p-anisyWJniethylanthracene 
(Haller and Comtesse), A., i, 
493. 

9:10Dio and -jo-anisyl-2-methyldi- 
hydroanthracene, 9:l(M£liydroxy- 
(Hallkr and Comtksse), A., i, 493. 
Dianthranol (Kinzi.bekgeii k Co.), A., 
i, 752. 


a^-Dianthraquinone oxide, 


~*»***~*— i preparation 

of (FaRBWERKE VORM. MeistF). 
Lucius, & Bruning), A., i, 271. 5 
M'-Diantbraquraonyl, preparation of 
(Badische An i lin- & g 0D 

Fabrik), A., i, 271. 

^rabromide, and a- and (8-rttiamiuo- 
and a - and /3-dinitro- (Scholl 
Mansfiel.d, and Poxscn?. 
WAUSCHEG), A., i, 494. 

2:2’ -Dianthraquinonyl , preparation of 
(Badische Anilin- k Soda-Fa ihukI 
A., i, 271. 

Dianthraqainonylphenylenediamine, 

preparation of (Farbekfabrikex 
vohm. F. Bayer k Co.), A., i, 231. “ 
Diastase, formation ^ of, in yeast, in- 
lluence of nutrition on the (Saito! 
A., ii, 844. 

enzymes of (Ljalin), A., i, 907, 
properties and action in warm-blooded 
animals (Starkexstein), A., ii 
426. 

amount of, in different organs of dif- 
ferent animals (III rata), A., ii 
979. 

in blood and uriue of rabbits (II IIiata), 
A., ii, 981. 

estimation of, in milk (Komxg ; van 
IIaarst), A., ii, 667. 

DiaBtaBea, filtration of (Holderek), A., 
i, 212, 345. 

Diastatic oxidation, formation of melanin 
by (Agvliiox), A., i, 449. 
Diazoacetic acid, ethyl ester, simultane- 
ous reactions in the decomposition 
of (Lacks), A., ii, 702. 
action of, on benzaldchyde (Dieck 
mann), A., i, 385. 

Diazoacetylglycinehydrazide, ami its 

derivatives (Cvktius and Welde), A, 
i, 787. >a , 

Diazoacetylfflycylglycinehydrazide and 

its benzylidcue derivative (Cr Kill's 
andCALLAK), A., i, 7S8. 
Diazo-alkyla, reactions of (Marshal. 

and Agree), A., i, 723. 

Diaz oamine s . aromatic, absorption spectra 
ami melting-point curves of (Smith 
and Watts), T., 562 ; V., 45. 

Diazoaminotetrazolic acid, metallic salt? 
of (Hofmann and Hock), A., l, 

Diazobenzenesulphonamic acid [\u\i 
and Weissk), A.,i, 470. 

Diazo- compound, Ci fl H Ab 4 , from f 
nitrophonjlazoimWe and imftjJ 

malonate (DlMROTH Aickeii., 
Braun, Fester, and Mepan“1 1 

Diaro-compoonds. 

vvstigatmns oil (aAhM«- 
A., ii, 588, 691. 
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niazo- compound s, action of, on methyl i 
olutaconate (Henrich, Keicuenburg, 
Xachtigall, Thomas, and Baum), 
A., i, 900. 

DiazoHydrazides (DlMROTH and df. 

Momtjiollin), a., i, 898. 
p-Dia zoimides, production of, from 
r a skyl- and aryl -sulphony 1 -p -diam ines 
(Morgan and Pickard), T., 48. 
^-Diazoimines, constitution of (Morgan 
and Goddln), T., 1702 ; P., 165. 
Diazomalonamide (Dimroth, Aickelin, 
Bkahn, Fester, and Merckle), A., 
i, 519. 

Diazomethane, synthesis with (Oliveri- 
Mandala), A., i, 433, 441. 

Diazonium compounds, nitration of 
(Farbwerke vorm. Meister, 
Lucius, & Brunino), A., i, 791. 
salts, colour and constitution of (Mor- 
gan and Couzens), T., 1691 ; P., 
165 ; (Morgan and Micklk- 
thwait), T., 2557; P., 293. 
Biazopyrroles (Angelico and Labisi), 
A., i, 444. 

Diazo-salts, aliphatic (Hofmann and 
Roth), A., i, 232, 

Diazotriphenylpyrrole, sulphate, picrate, 
and nitrate of (Angelico and Labisi), 
A., i, 445. 

Dibenzamide, action ofphosphoras penta- 
chloride on (Titherlet and Won- 
BALL), T., 839 ; P., 93. 
Dibenzanthronyl, preparation of (1U- 
D1SCHE ANILEN- & SODA-FABRIK), A., 

i, 271. 

l:5-Dibenzenesnlphonyk(!jaminoanthro- 

quinone (Ullmann), A.,i, 751. 
Dibenzoylbenzenes (Guy or and Hal- 
i.kk), A., i, 285. 

Dibenzoylfuroxan, action of amines of 
(Wieland and Gmelin), A., i, 784. 
2:6-Dibenzoyl4-ketopenthiophendithio- 
pben, 3:5-zfahydroxy- (Apitzsch and 
Kelber), A., i, 410. 
Dibenzoylmatairesinol (Easterfiklu 
and Bee), T., 1030. 

Dibenzoyl j?-nitroaniline (Mum.m and 
Hessf.), A., i, 311. 

o/t- Dibenzoyloxyacetophenone, w-benz- 
oylamino- (Tutin), T., 2515. 

2:4 Dibenzoyioxybenxhydrol (Pope and 
Howard), T., 80. 

o</ Dibenzoyloxy-2:5-diphenylpyrazine 

(Tutin), T., 2519. 

3:6-Dibenzoyloxy-9 phenylxanthen 
(Pope and Howard), T., 82. 

U Dibenzoylphlorogluoinol diethyl and 
; dimethyl ethers and their potassium 
i and sodium salts (Fischer), A.,i, 249. 
^7-Dibenzoylpentane (Freund and 
I Fleischer), A., i, 490. 


Dibenzoylperylene (Scholl, Seek, and 
Weitzkskock), A., i, 616. 
03-Dibenzoylpropane (Smedley). T., 
1492. 

Dibenzyl and benzil, cryoscopic 
behaviour of (Mascarelu and Mu- 
satty), A., ii, 390. 

Dibenzylamine ferri chloride (Scholtz), 
A., i, 96. 

1 :5-Dibenzylaminoanthraquinone, and 

its dibenzoyl derivative, and di-p- 
cliloro- (Seer and Wkitzexbock), A., 
i, 572. 

afl-Dibenzylaminopropionic acid, and its 

dihydrochloride (Franklasd). T., 
1688; P., 202. 

Dibenzylconinium ferriehloride 

(Scholtz), A., i, 97. 

Dibenzylethylpropylsilicane (Challen- 
ger and Kipping), T., 146 ; P., 3. 

rf/DibenzylethylpropylBilicanesulphonic 
acid, strychnine, ^-menthylamine, and 
metallic salts of (Challenger and 
Kipping), T., 150. 

dl- and ^-Dibenzylethylpropylsilicane- 
sulphonic acid, alkaloidal salts (Chai.- 
lengkr and Kipping), T., 760. 

Dibenzylethylpropylsilicane^/snlphonic 
acid, strychnine, Z-menthylamine and 
metallic salts of (CHALLENGER and 
Kipping), T., 151. 

Dibenzylethylsilicyl chloride (Chal- 
lenger and Kipping), T., 146. 

aS Dibenzylhydrazine, nitroso- (Thiele), 
A., i, 889. 

Dibenzylideneacetone. See Distyryl 
ketone. 

Dibenzylidenehydrazine, m- and p-hydr- 
oxy- (Fp.anzen and Eichler), A., l, 
700. 

Dibenzylidenecf/c/opentanone, colour and 
physical properties of, and its deriva- 
tives and cliLoroacctates (Stobbe and 
Haerpel), A., j, 43. 

Dibenzyl ketone, pheiiylhydrazone and 
semicarhazone (Senderens), A., i, 
489. 

Dibenzylpicr amide (Busch and Kogel), 
A., i, 473. 

Dibenzylpiperidonium bromide (Scholtz 
and Woi.fkum), A., i, 773. 

l:7-Dibenzyltetrahydrouric acid(FRANK- 

i.and),T., 1691 ; P-, 203. 

Dibenzyl-o-xylyleneammonium bromide 
(Scholtz and Woi/frum), A.,i, 773. 

Dibenzyl- oxylylene diamine, and its 

hydrochloride (Scholtz and Wolf- 
rum), A., i, 773. 

Di-biphenylenesucciaaldehyde (Wisli- 
CENUS and Russ), A., i, 841. 

Dusobutycarbinol, derivatives of (Frey- 
lon), A., i, 296. 
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4-4 Diferi.-batyldiphenyl (Schreiner), 

A., i, 367. , , 

Diisobatylene, oxide (PrileschaAeff), 

Diisobntyl ketone, derivatives of (Free- 
lon), A., i, 296. 

Dit/wbutylmalonic acid, esters and bi- 
chloride and diamide (Fheylos), A., 

i, 868. , , 

as Diisobntylpeutamethylenediamine 

and its derivatives (v. Beav>')» A., i, 
820. 

Dibutyl*tannic oxide, chloride, and 
bromide (Pfeiffer, Lehniurdt, 
Luftensteiner, Prade, Schnur- 
mann, and Truskiek), A., i, 724. 
Di-butyrylacetic acid, ethyl ester and its 
copper salt (Ltjniak), A., i, 90. 
Dicamphoryl j0-a-<ftsulphoxide (HIL- 

DITCH), T., 1096; P., 95. . 

Dio amphory lphoaphinic acid and its 
metallic salts (Morgan and Moore), 

T., 1697. 

Dicarboxybenzenesulphohydroxixmc^ 

acid (Davis and Smiles), T., 1295. 

2 :4 Dicarboxydiri/cto 0: 1 : 1 butane 1 : 3- 
diacetic acid, and its methyl and 
ethyl esters (Guthzeit and Hart- 
mann), A., i, 388. 

2 :4*Dic arboxy difyc fo-0: 1 : 1-butan e* 1 :3 - 
dimalonic acid, ethyl ester (Guthzeit 
and Hartmann), A., i, 389. 
2:2'-Dicarboxydipbenyl sulphide, oee 
2:2'-Thiodibenzoi« acid. 
2:2'-Dicarboxydipbenyl sulphoxide. See 
Sulphonyldibeuzoie acids. 

(w-Dicarboxy-jS^'-dipbenyhsobutyTic 

acid, and its diamide (Mitchell and 
Thorfe), T., 2281. 

2:2'-DicarboxydiphenylBulphone (May- 
er), A., i, 261. t 
Dicarboxyglutaconic acid, o-bromo-, ana 
a-chloro-, ethyl esters (Gutbzf.it and 
Hartmans), A , i, 387. 

Dicar boxyglutaric acid, and afl-aibromo- 
ethyl esters of(GuTnZEii and Hart- 
mann), A., i, 387. 

Dicarboxylic acid*, action of bases on 

tbe oa-'dibromo-derivatives of (Le 

Sueur and Haas), T., 173 ; P-,4, 
unsaturated, action of, on ^-amino- 
phenols (FlOTTl), A., l, 264, 672. 
Di-o-carboxyphwiyl tfisulphoxide (Hil- 
ditch), T., 2591. 

DicarvacrolpiperaHne (St£vioson), A., 

h 781. , . . 

ay-Di-^-cliloropheiiyl-aa^7'^ ra cbloro- 

propane (Straus, Krier, and Lutz), 

Di^i-rficbloropbenyliodoniurnhydi^oxide 

and its salts (Willgerodt and Boll- 
ert), A., i, 827. 


Dicinnamoyldianil (Borsuhe aud l n 
singh), A., i, 66. 

Dioinnamylideneacetone ketocLloride 

and its derivatives (Straus, Utz ai„l 
Hussy), A., i, 565. 
l;2'-Dicoumarane, 2-hydroxy-, acetate 
(Fries and Pfaffendorff) a j 
186. ’’ 7 
2:l'-dihydroxy-. See Lenco-oximli- 
rubin. 

p-Di-o-cresol, inbromo- (Becuhoui) k 
ii, 435. 

Di-o-cresolpiperazine (STfevicsoxlA i 
781. 

Dicyanodiamidininm platinickloride 
(Gkossmann and Schucr), a i 
282. 

Di-3:4-dimetboxybenzylidenec(/dopent. 
anone (Stobbe aud Haertei.), a., i, 


Di 3 :4-dimethoxy styryl ketone (Stobfe 
and Harrtel), A., i, 44. * 

Didymiim, action of, on the frog’s heart 
(Mines), A., ii, 794. 

Dielectric constant See under Electro- 
chemistry. 

Diet, relation of ptyalin concentration 
to (Carlson and Crittenden), A,, 
ii, 516. 

effect of, on the resistance of animals 
to poisons (Foster), A., ii, 610; 
(Hunt), A., ii, 736. 
Di-2-ethoxybenzylideneTyc/opentanone 
(Stobbe and Haertkl), A., i, 44. 
3:6-Diethoxy-9-phenylxanthonium2' 
carboxylic acid, ethyl ester, salts of 
(Kehr.ma.nn and Scheuxert), A., i. 
407. 

“6:6' -Diethoxy thioindigo,”d£bromo-,anii 
chloro- (Farbwerke yorm. Meister, 
Lucius, & Burning), A., i, 411. 
a- and ^-Dietbylacenaphthindandioiie 
(Freund and Fleischer), A., i, 491. 

a-Diethylacenaphthindandionic add 

(Freund and Fleischer), A., i ; 491. 
Diethylamine ferrichloride (Scholtz), 

A.,i. 96. 

7-Diethylammo-aa-dimethylacetoacehc 

acid, ethyl ester (Gault and THinort), 


A., i, 356. ^ 

i-Diethylaminomesitylenic acidO' bef.l 

r.R and Hoffman), A.,i, ^ 

v-Diethjlaminomethyliiarin (IM® 

and GotTOSk), A., i, 13/. 

Diethylaminomethylmethyletlylcai 

inol (Einhokn, Haw LaMsJ; 
and Uhlfelder), A., 1, 1/A 

Diethylaminomethyl /.vopropyl 
(Gault and Thirode), A., i,» 

4 Diethylamine- »utoln;c * j. 


i, 666. 
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Diethylanmioaium mdi-chloride and 

bromide (Gutbier and Rikss), A., 

i, 97. 

platinibromide (Gutbier and Bauri- 
kdel), A., i, 12. 

Tv e tbylaniline, absorption spectrum of 
(Purvis), T., 1551.. 
a-amino-, condensation of aromatic 
aldehydes with, and m-nitro-, picrate 
of (Moore), A., i, 280. 

2:5- and 3:&-<Ztnitro- and 2:4:5-tmutro- 
(van Romburgh), A., i, 19. 

Diethylanthraceneindandione (Freund 
and Fleischer), A., i, 491. 

Diethylanthraceneindandionic acid 

(Freund and Fleischer), A., i, 491. 

3:5 Diethyl-p-benzoquinone, and its 
oxime (HENDERSON and Boyd), T., 
1664. 

1:3 Diethylcyc/obntan-2:4-dione-l:3-di- 
carboxylic acid, diethyl ester (Stau- 
niNGERand Bereza), A., i, 89. 

Diethylcampholide (Shibata), 1241. 

Diethyl^ocampholide (Shibata), T., 
1242. 

1:1 Diethylcitronellol (Austerweil and 
Cochin), A., i, 572. 

1 : 2 Diethyl- 1 :2 dihydroc inchonine 
(Fhkund and Mayer), A., i, 132. 

4:4' Diethyldiphenyl (Schreiner), A., 
i, 367. 

Diethyldithiocodide aud its methiodide 
(Pschorr and Krech), A., i, 422. 

Diethyldithiomorphide (Pschorr and 
Hoppe), A., i, 423. 

Diethylene glycol ttwwwperchlorate 
(Hofmann, ZEDTWiTZ.and Wagner), 
A, i, 3. 

Ll-Diethylgeraniol (Austerweil aDd 
Cochin), A., i, 687. 

2:2Diethylhydrindone (Haller and 
Bauer), A., i, 490. 

J:6 D iethylhexahydro- 1:2:4; 5 -tetraaine 

(Rassow and Baumann), A., i, 79. 

l:2-Diethylindan-l:3-dione, and its 
dioxime (Freund and Fleischer). A., 
i, 490. 

hG-Diethylolpiperidine, and its de- 
rivatives (Loffler and Remmler), 
A. , i, 634. 

w Diethylpentamethylenediamine, and 
its derivatives (v. Braun), A., i, 820. 

Diethylphenanthreneindandione 

! (Freund and Fleischer), A., i, 491. 

Diethylphenanthreneindandionic acid 

t ! (Freund and Fleischer), A., i, 
491. 

Diethyl-m-phenylenediamine picrate 
(Moore), A., i, 281. 
)-Diethylpyrimidine -2:6 dione, i-di- 

chloroamiuo- (Farbenfabriken 
vorm, F. Bayer & Go.), A., i, 444. 
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j 3:5-Diethylqainol (Henderson and 
Boyd), T., 1665. 

Diethylreteneindandione (Freund and 
Fleischer), A., i, 492. 

Diethyl sulphoxide hydroferrocyanide 
(PUMMERER), A., i, 468. 

Diethy 1th iocarb amic acid, methyl ester 
(Bu.lrter), A., i, 545. 

1:5 Diethy lthiolanthraqninone (Far- 

BENFA RRIKEN VORM. F. BAYER & 

Co.), A., i, 751. 

2:4-Diethy lthiolanthraqninone, 1 -amino- 
(Farbenkabiuken vorm. F. Bayer 
k Co.), A., i, 751. 

4:8-Diethylthiolanthraquinone, 1 :5- 
rfmmino- (Fakdenfakkiken vorm 
F. Bayer k Co.), A., i, 751. 

1 :4 DiethylthioIanthraquinone-8-sulph- 

onic acid, sodium salt (Farbex- 
FABRIKEN VORM. F. BAYEP. & Co ) 
A., i, 751. 1 

Diethylthioncarhamic acid, ethyl ester 
(DelEpine and Schving), A., i, 721. 
7:9-Diethyluric acid glycol (Biltz and 
Krebs), A., i, 526. 

Diffusion experiments (Liesegang), A., 
ii, 936. 

of dissolved, substances (Scarpa), A. 
ii, 1044. 

and the kinetic theory of solutions 
(Thovert), A., ii, 191. 
relative velocities of (Mines), A., ii, 
695; (Hill), A., ii, 696. 

■ of artificial colouring matters 
(Vignon), A., ii, 273. 
of non-electrolytes (Oholm), A., ii, • 
273. 

through fresh intestinal membrane, 
factors influencing (Mayerhofer 
and Pkibham), A., ii, 428. 
the role of, in yeast fermentation 
(Slator and Sand), T., 922 ; 
P., 85 ; (Brown), P., 130. 

Dialysis of colloids, function of elec- 
trolytes in (Biltz and v. Vege- 
sack), A., ii, 22. 

use of chitin in (Alsberg), A., ii, 
693. 

Osmotic effects, origin of (Arm- 
strong and Armstrong), A., ii, 
883. 

Osmotio eqnilibritun between two 
fluid phases (Gay), A., ii, 935, 
1043. 

Osmotic pressure (Wilcox), A., ii, 
693. 

kinetic interpretation of (Car- 
ver), A., ii, 22. 

of colloids (Biltz and v. Vege- 
sack), A., ii, 22 ; (Biltz, v. 
Yegrsack, and Steiner), A., 
ii, 693. 
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D 'ounoti« P™«sure with collodiou 
membranes (Mathews), A., u, 

relation of, to the intrinsic 
pressure of liquids (Garver), 

A , ii, 935- , , , , 

of hemoglobin and laked blood- 
corpuscles (itoAF), A., l, 209. 
of ionising salts of serum proteins 
(Koaf), A., i, 344. 

of concentrated solutions of non- 
electrolytes (Sackur), A., ll, 27.4. 
of some plant organs (Atktxs), 

A., ii, HOC- , . . 

niirallic acid (Bicuneli.i), A., i, is/. 

and its penta-aeetyl, penta-bcnzoyl 

and jientaethylcarbonato-denvatives 

(Nierenstein), A., i, 265. 

Digestion and absorption (Au- 
* bbeniub) A., ii, 52 ; (London ; 
London »ud Rahino" itsch , 
London and Dobrowoiakaja , 

Lohdos and Sagelmann; London 

and Ritosch-Sandberg -, London 
and Dimitkiew), A., it, 4Z-, 
(London and Schwarz ; Loni>u* ■ 
and Gocmberc ^London and Kor- j 
chow), A., ii, 9(2. 
colloid-chemical aspects of (Aeex 
aNdeb), a., i, 530. 
in relation to metabolism (DaiiM), 

A ii, 1083. , 

work of, after carbohydrate food 
(MCllee), A., ii, 1088. 
physiology of (Rosemass), A., », 
1082, , , 
in new-born infants (Ibrahim), A., 
ii, 320. j 

in the intestine (Baumstark and 
Cohnheim), A., ii, 518. 
of connective tissue (BaumstarK and 
Cohnbeim), A., u* 5--. 
pancreatic, influence of bile salts t on 
the, of starch (Btt.ua), A., u, 627. 
tryptic, influence of sodium glyco- 
cholate on IQvaouariello), A., 

Dig«ltiv« 7 jnieM, specific adaptation of 
(London and Lvkis-, London and 
Krym ; London and Dobrowoi.- 
skaja). A'i ii, 971. 

Digitalis and heart muscle extractives 

(Schi.iomensdx), A., ii, 

Digital!. group, physiological activity 

of the (Krailsheimee), A., 11, 530, 

(Magnus and Sowtos), A., u, 98 . 
IHgilaUs prttyur™, pharmacological 
activity or 'he dr, ed leaves of 
(SCHMIEDIBERO), A., 11, 55»- 
Digitoxin, estimation of f ” I 8 loTC 
leaves (Burmasn), A., u, 1010. 


^-Diglutaric acid, «7-ifiliy.lruxy , !U „j 
its disodium salt (Nef), A., 

1:5 Diglycinoanthraqninone (Seek and 


ts disouium salt iinef), a., 1,713 
5 DiglyciBORBthraqiiinoTie (Seek ; 
Weitzenbock), A.,i, 571. 
Diglycinoquinone diethyl ester (Fischer 
and Schrader), A., i, 270, 
Diglycinotoluquinone, diethyl ester 

(Fischer and Schrader), a., i, 270 . 
Diglycollic acid, phenolic esters of 
(BOEHRINGER and Sohne), A i 
732. * 

thio-, syntheses with esters of (His*. 
derg), A., i, 334. ^ 
Diguaiacolpiperazine (SHvignonI, A 
i, 781. 

Diguaiacylphosphoric acid and its 

potassium salt (Dupuis), A., i, 66?, 

DiguaiacylphoBphoruB chloride and tri- 
chloride (Dupuis), A., i, 248. 
Diguanide, and its salts and derivatives 
(Rackmann), A., i, B96. 
Dignanidinoacetic acid, and its salts 
(Rackmann), A., i, 897. 
Diguanidino-oxalic acid, and its salts 
/ParwAVxV A., i. 89fi. 


Diguamaino-oxauc acia, 3 

(Rackmann), A., i, 896. 
■^hexamethylenetetramine cupric and 
cohalt thiocyanates (Cauolap.i), A., 
i, 014. 


1 , OH. 

Diri/c?ohexane, dinitro- (Nametki.v, 
A., i, 829. 

Diof/'V-'hexyl as a eryoscopic solvent 
(Mascarelli and Vecch torn!, l.ii. 
1036. 

Di/sohexylparabanic acid (Kau’za),A,, 
i, 131. 

Dii.whexylthiocarhamide (Kaluza). A., 
i, 131. 

Ditsf/heiylthioparabanic acid (Kau za:, 
A., i, 131. 

Dihydrazinee (v. s Braun), A,, 1 , y24. 
4 :4'-Dihydrazinodiphenylmethane, and 

its derivatives ( B orsch e ami Kienitz), 

A., i, 782. 

I Dihydro-2:4-henzoxazm-l-onHaceto 

nitrile, 5:6-rffchloro- (Badisohe Am 
lin- & Soda-Fa brik), A., 1 , 319. 

DihydrobomhiceBterol, and its .uc}. 

derivative (Mknozzi and MokkiCH . 

A., i, 254. 

Dihydrohomylene (Henderson and a- 
lock), T., 1620; P.,204. 

Dikydrocamphene ( Hf ' sd '“ s ‘ 

PoLl-oi’K), T., 1620 ; lb . 203 

DU^^fliOBtuP^® ( FERNiM DEZ), h-i h 

Dihydroekiantalol (Semmie*). ■ 
496. 
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Dibydroeksantaiic acid (Semau/ei:), A., 
j, 495. 

Dihydrofencholenic acid, its chloride 
and anhydride (Bouveault and 
Levalwis), A., i, 573. 
Dibydroi^'indole, cyano- (v. Braun), 
A., i, 506. 

Dihydww'indolecarboxylamide (v. 

Braun), A., i, 506. 

1 :4 • Dihydrouaph th alene , absorption 
spectrum f (Leonard), T., 1246 ; 
P., 143. 

A 2 - and A 3 -Dihydro-j0-naphthoic acid, 

mcnthyl esters (Rupe and Hunter), 
A.,i, 398. 

A 1 5 -Dihydrophenol. See A 2 -c?/'.'/oHcxa- 
none. 

Dihydrophytosterol, and its acetate 
(JIbsozzi and Moreschj), A., i. 318. 
A l:; -Dihydroaalicylic acid (A’-cycloZ/A/:- 
e,it‘2-one-l-carbo‘£ylic acid), and its 

etliyl ester (Korz and Grethe), A., 
i, 24. 

A !1 Dihydroterephthalic acid, dimen- 
thyl ester (Rupe and Munter), A., i, 
898. 

<tj8 Dihydroxy- acids, behaviour of, in 
the animal body (Friedmann and 
Maasf.), A., ii, 795. 

2:4-Diketo 5-benzylidenetetrahydro- 
thiophen, 3-cyano-, and its sodium 
and barium salts (B enap.y), A., i, 580. 
Diketocamphoric acid, methyl ester and 
copper salt of (Komppa), A., i, 51. 
3:6-Diketo-2:2-diethylpiperazine 
(llOSENMUNl)), A., i, 68. 

23 Diketodihydro-(l)-tMonaphthen, 
derivatives of (Badiscue Amlin- & 
Soda-Yabrik), A,, i, 59, 60. 

3:8 Diketo-2:6-dimethyl- 2 :5 diethyl- 
piperazine (Rosenmund), A., i, 68. 
3:6-Diketo-l:3-dimethylpyrimidine, 

4- amino- and 5-cyanoacetylamino- 
(Farbenfabkiken yorm. F. Bayer 
& Co.), A., i, 78. 

l:6-Diketo-2-guanidinopyrimidine, and 
its salts (Rackmann), A„ i, 896. 
l:3-Diketo-5-methyldihydro-(l) thio- 
naph then -2-oxime (Badische Anilin- 
& Soda-Fabrik), A., i, 60. 
t:6-Diketo 2-methyl-2-ethylpiperazine 
(Posrnmund), A. , i, 68. 
!:6-Diketo-8-methylpyrimidine,4-ainino- 

5- oxalylamino-, and its disodium 

salt, 4- am ino- 5 - cyanoacetylamino- 

and 4:5-diamino- (Fakbenfabriken 
vorm. F. Bayer & Co.), A., i, 78. 

•iketones, aliphatic, reduction of (Blaise 
ami Koeuler), A., i, 463. 
non-cyclic, transformation of, into 
cyclic compounds (Blaise and 
Koehler), A., i, 561. 

xcvm.jii. 


a-Diketones, condensation of, with aldc- 
| hydes and primary arylamines 
| (Borsche and Titsingh), A., i, 65. 

/3-Diketones, constitution of (Smedleyj, 

! T., 1484; P.,148. 

; l:2-Diketo-A 3 -n/r/opentene, absorption 
spectra ot derivatives aud isomeridcs 
of (Purvis), P., 327 . 
2:4-Diketo-6-phenyl-l-benzyl3;3:5:5- 
tetramethylpiperidine (Stau dinger, 
K lever, and Kober), A., i, 5S7. 

, 4:7-Diketo-2-phenyl-4:7-dihydro-2:l:3- 

-benztriazole, 5-chloro-6-hydroxy- 
(ZlXCKE and SciiARFF), A., i, 141. 

6:7-Diketo-2 phenyl-6:7-dihydro 2:1:3- 
benztriazole, 4:5-rfichloro- (Zincke 
and SciiARFF), A., i, 141. 

. 2:4 Diketo-6 phenyl- 1:3 :3:5;5 penta- 
; methylpiperidine (Stag dinger, 
i K i.kver, and Kobek), A., i, 588. 
i Diketopiperazinohis^ nitro-p-methyl- 
j styryl methyl ketone) (Kin horn and 
Guttler), A., i, 113. 

2:6 Diketopyrimidine, 5-cyano- (5-cy«?w- 
: umcii), synthesis of, and 5- carboxyl- 

i amide (Johnson), A., i, 69. 

; Diketopyrroline compounds, absorption 
; spectia of (Purvis), T., 2535 ; F., 297. 
2:4-Diketotetrahydrothiophen, 3-cyano-, 
and its silver salt and diacetyl deriva- 
tive (Benary), A., i, 580. 
2:4-Diketotetrahydrothiophen-3-car- 
boxylamide, and its potassium salt 
(Benary), A,, i, 580. 

Dilatometer, for testing gypsum (Van’t 
Hoff), A., ii, 348. 

Dilution law, new (Partington), P., 8. 
Dimercur ammonium salts. See under 
Mercury. 

op-Dimethoxyacetophenone, w-chloro- 
(Tutix), T., 2512; P., 214. 
wp-Dimethoxyacetophenone, w-chloro- 
(TUTIN), T., 2510 ; P., 244. 

4:5 Dimethoxybenzaldehydedimethyl- 
acetal, 2-nitro- (Bamberger and 
Elgar), A., i, 268. 

4:5-Dimethoxybenzaldoxime, 2-nitro- 
(Bambkrgek and Elgar), A., i, 269. 
Di-^ methoxybenzenesulphonylhydr- 
oxylamine (Ficv.ter and Tamm), A., 
i, S36. 

2:4-Dimethoxybenzhydrol (I’oPE and 
Howard), T., 81. 

2:3-Dimethoxybenzoic acid, 6-nitro-, 
methyl ester (Wegjscii eider and 
Klemenc), A., i, 672. 
3:4-Dimethoxybenzoic acid, 2:6-dinitro-, 
methyl ester (Wegsch eider and 
Klemenc), A., i, 671. 
4:5-Dimethoxybenzoic acid, 2-nitroso-, 
methyl ester (Bamberger and Elgar), 
A., i, 269. 

8 9 
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2:4 Dimethoxybenzophenpne, phenyl-, 
hydrazone and oxime, and its idodo- 
chloro-derivative (Kaupfmann and 
Pannwitz), A., i, 394. 

2 ': 4 '-Dim 0 thoxy 2-benzoylbenzoic acid, 

methyl ester (Tambor and Schurch), 

A., i, 559. 

2':4'-Dimethoxy-2-benzylbenzoic acid, 
and its acid chloride (Tambor and 
Schurch), A., i, 559. 
3:4-Dimethoxy-j8-bromo-a-methoxy- 
ethylbenzene (Mannich and Nku- 
berg), A., i, 412. 

4':3- and 5':3 -Limethoxychalkone, 2':4- 
bihydroxy-, and diacetyl derivative 
of the former (Milobedzka, v. Kos 
TANECKI, and Lampe^A., i, 629. 

5:2'-, 5:3'-, and 5:4'-Dimethoxy-2 cinn- 
amoylphenoxyacetic acids, and their 
ethyl esters (A BELIE and v. K os- 
tan bcki), A., i, 631. 
Dimethoxycoumaranone (Felix and 
Friedlander), A., i, 279. 

5':6'-DimethoxycoumaranonyM-hydr- 
oxy-4-oxynaphthalene (Felix and 
Friedlander), A., i, 279. 

3:3'-Dimethoxy-4:4'-dicarbetlioxy 07 - 
distyryl-wo oxaxole (Milobedzka, v. | 
Kostanecki, and Lamps), A., i, j 
629. 

4 4’-Dimethoxydicinnamenylchlorocarb- 

iaol, and its methyl ether and di- 
chloride (Straus, Lutz, and Hussy), 
A., i, 564. 

y5-Dimethoxy-/8€-dimethylhexane-/3€- 

diol (Purdie and Young), T., 1534 ; 
P., 198. 

mF-Dimethoxydiphenacylaraine hydro- 
chloride (Tutin), T., 2507. 
i>»'-Dimethoxy-2:5-diphenylpyrazine, 

and its salts (Tutin), 'T., 2505; P., 
244 ; (Tutin and Caton), T., 2531 ; 
P., 245. 

rm'-Dimethoxy-Zre-diphenylpyrazine, 

and its salts (Tutin), T., 2506 ; P., 
214; (Tutin and Caton), T., 2532; 
P. f 245. 

S^-Dimethoxy-S-ethoxyphenantlireiie, 

and its picrate(PscHORR&ud Loewen), 
A., i, 424. 

3:4-Dimethoxy-8*«thoxy-phenanthrene- 
5-carboxylic acid (Pschorr and 
Loewen), A., i, 424. 

3:4- Dimethoxy - 8 - eth oxy ph e naiithiene 
9 -carboxylie acid (Pschorr and Zeid- 
ler), A., i, 425. 

3:4-Dimetboxy-8-ethoxy-5-vinylphen&n- 
threne (Pschorr and Loewen), A., i, 
424. 

5 : 6 - Dimethoxy- 1 (2 f ) -indo xy lconmara- 
none (Felix and Friedlander), A., 
i 279. 


4:S-Dimethoiy<.meth,lac«topl leiloo . 
and its [iheiiylnyarazoTie w< ) . 

carliazone (Hakdiso andlVr,,., ') 
T„ 1128 ; P., 130. 


5:6- Dimethozy-2-methylcoumarone 

Graffenhied and y. Ko8i A y PPt ',V 
A.,i, 631. ). 


6:7 Dimethoiy- 2 -metllyl.l:J.ii i - dl . 
quinoline, 5(or 8)-nitro- p’ 

270. ' ' " 


e^-Dimethoxy-lnieftyliijJihtlialen, 

(Luff, Perkin, and 1(obis SO vi t 
1140; P.,133. L 

1 ;2 Dimetlioiyphenantliraplienazine 

and its salts (I'lSQVsrHl) i ’ ■ 
643. ! ' 


3:6Dimethoxyphenazonium salts! l"rn, 
mann and Vogt), A., j, 409. 

Sie-Dimethoxyphenazojonium, me ,i, 0 

sulphate, chloride, and platiniuhloride 
(Kehkmann and Vogt), a., i, 409 

3:4-Dimethoxyphenylethylamiue, W (i it, 

hydrochloride (Manxich and Jacoj. 
sohn), A., i, 168. 

3:4-DimethoxyphenylmethylcaTbinol, 

and its acetate, chloride and ,-tliv] 
ether (Mannich and Neumann) \ 
i, 412. 


2:4-DimethoxyphenylphthaUde(TA>iBoi: 

and Schurch), A., i, 559. 

0 - 3: 5 - Dimethoxy phenylpropionic acid, 
and its amide (Salway), T., 2417. 
3:4-Dimethoxyphenyli'.wpropylamiiie, 
and its hydrochloride (Mannich and 
Jacobsohs), A., i, 167. 
4:4'-Dimethoxyphenyl8tyrylbTomocar 
bind, and its methyl ether v Stb.us, 
Kriek, and Lutz), A., i, f>68, 

Di-/>- methoxypheny latyrylchlorobromo- 
methane, nud its derivatives (Straus, 
Kuier, and Lutz), A., i, 568. 

4 :4'- Dime thoxypheny 1 styry Ichlorocar- 
binol, and its methyl ether (Straus, 
Krier, and Lutz), A., i, 567. 
4:4'-Dimethoxyphenylstyryhiibiomonie- 
thane, and its derivatives (Straus, 
Kbiek, and Lutz), A., i, 568. 
Di-y-methoxy phenyl styryl ketone, and 
its derivatives (Straus, Krier, aud 
Lutz), A,, i, 566. 

2:5-Dimethoxyphenylthiocarbamide 

(Kauffmann and Fritz), A,, i, 3 m. 

Dimethoxyphenyl'/>-tolylmetliaiifi (Mac- 
kenzie), P., 170. 

2:7-and 2:8-Dimethoiy-9-phenylm- 

then-9 ol (v. Baeybr, Aickelis, 
Diehl, Hallensleben and HESj. 
A.,i, 252. v . 

3 ; 6-Dimethoxy-9- phenylx antboniuffi^ ^ 

carboxylic acid, methyl and etuu 
esters, salts of (KehRMANN ana 
Scheunert), A., i, 407. 
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3-4 Diwethoxystyrene, ®-bromo- (Max- 

' sicH ami Neubkrg), A., i, 412. 

Dbu-methoxyatyrylbromocarbinyl 

methyl ether (Straus, Krier, and 
Lurz), A., i, 568. ■ 

Di^-methoxystyryl^tbromomethane 
(Straus, Krier, and Lutz), A., i, 
5liS. 

5’2'-, 5:3'-, and 5:4 -Dimethoxy-2*8tyryl- 
coumarone (Abelin and V. Kostan- 
rcki), A.'/ h 631. 

Di-P-metboxystyryl ketone, hydrobro- 
mide of (Straus, Krier, and Lutz), 
A., i, 568. 

a-Dimethoxyanccinic acid, its anhydride 
and methyl hydrogen ester (Furdie 
and Young), T., 1533. 

a Dimethoxysuccinyl chloride (Furdie 
and Young) T., 1532. 

3:4 Dimethoxy 2:2:5:5 tetraphenyl- 
tetrahydrofuran (Purdie and 
Young), T., 1535 ; P., 198. 

4:5-Dimethoxy-c»-toluidine, audits acetyl 
derivative (Luff, Perkin, and Robin- 
son), T., 1134 ; P., 132. 

4:5-Dimethoxy*o-toluonitrile (Luff, 

Perkin, and Robtnson), T., 1135; 
P., 132. 

4:5- Dimethoxy-o tolylglyoxy lie acid 

(Harding and Weizma.nn), T., 1128. 

2:4 D imethoxy triphen y 1 ca r binol 

(Kauffman n and Fannwitz), A., i, 
394. 

2:7-Dimethoxyxanthone (v. Baeyer, 
Aickelin, Diehl, Hallensleuex, 
and Hess), A., i, 252. 

aa-Dimethylacetoacetic acid, 7-bromo-, 
ethyl ester, condensation of, with 
secondary amines (Gault and 
Till RODE), A., i, 356. 

2:5 -Dimethylacridine, and its picrate 
(Borsche, Schmidt, Tiedtke, and 
Kottsieper), A., i, 882. 

Dimethylacrylic acid, decomposition of, 
by heating with ammonia (FicHTER, 
Labhakdt and Kiefer), A., i, 
89. 

R-and-/-a5-Dimethyladipic acids (Noyes 
and Kyuiakides), A., i, 709. 

N ADimethylisoadrenaliiie methylene 
ether, and its hydrochloride (Maxnich 
and -Tacobsohn), A., i, 414. 

83-Dimethyl-5-aIlyl-A(-hepten-7-one 

(Haller and Bauer), A., i, 220. 

DLmethylamine platinichloride and 
periodide, and their use in the separa- 
tion of, from trimethylamiue (Berth* 

. kaume), A., i, 365. 

p-Dimethylaminoanilo-a-hydrindone 

l (Ruhemann), T., 1446. 
methylaminobenzaldehyde seiniearb- 
azoue (Knopfer). A., i. 433. 


o- and ;)-Dimethylaminobenzoic acid, 

meutliyl esters of (Cohen and Dud- 
ley), T., 1746. 

0- 4-Dimethylaminobenxoyloxybenzoic 

acid, ethyl ester (Einhokn and v. 
Bagh), A., i, 259. 

Dimethylaminobenzylideneanthranilic 
acid (Wolk), A., i, 736. 
5-/)-Dimethylaminobenzylidene 3-i 
cumyl-, and 3-/sohexyl*rhodanic acids 
(Kaluza), A., i, 130. 
4-/.’-Dimethylaminobenzylidenemethyl- 
6-methyl-pyrimidone, and its hydro- 
chlorides (Stark and Bogemann), 
A., i, 437. 

/3*Dimethylaminobenzylidene-a-rho- 
daninepropionic acid {Axdreascii), 
A., i, 695. 

2V-Dijnethylamino-p cmnamoyl- 
phenyldihydro/soindole (ScHOLTZ ami 
Wolfrum), A., i, 772. 
Dimethylaminodimethylethylcarbinol, 
salts of (For knead), A., i, 823. 
y/-Dimethylaminodi8tyryl ketone 
(Borsche), A., i, 683. 
7-Dimethylamino-a guaiacylpropanol 
and its methiodide and beDZoyl deriva- 
tive (Fourneau), A., i, 247. 
Dimethyl-a^ f^aminohexane, derivatives 
of (v. Braun), A., i, 821. 

7- Dim ethyl amin on aphthoxy propanol 
and its methiodide (Fourneau), A., 
i, 247. 

7-Dimethylamino-a-p-nitrophenoxy- 
propanol and its picrate and benzoyl 
derivative (Fourneau), A., i, 247. 
Dimethylaminoo/e/ooctane, and its de- 
rivatives (Willrtatter and Waser), 
A., i, 366. 

a-Dimethylaminopentane, and its platini- 
chloride and methiodide (Will- 
stattkr and Waser), A., i, 366. 
Dimethylaminophenol, ^firbromide 
(Wielaxd and W ecker), A., i, 
244. 

7-Dimethylamino-a-phenoxypropanol, 

and its derivatives (Fourneau), A., 
i, 247. 

1 - ^Dimethylaminophenyl-2:4-dimethyl- 
3-hydroxy-methyl-5 pyrazolone 

(Fakbwerkevokm. Meister, Lucius, 
A Broking), A., i, 78. 

l-jD-Diinethylaniinophenyl-2methyl-3- 
hydroxymethyl 4-ethyl- 5-pyrazolone 

(Farbwerke yorm. Meister, Lucius, 
& Bruning), A., i, 341. 

1-p Dimethylaininophenyl-2-methyl-3- 
hydroxymethyl-6-pyrazolone (Fat.b- 
werke vorm. MeisteR, Lucius, & 
Bruning), A. f i, 340. 
0-7-Dimethylaminopropylaniline, and 

its salts (v. Braun), A., i, 820, 
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7 - Dimethyl amino - « -thymoxypropanol , 

and its methiodide (Fourneau), A., 
i } 247. 

7-Dimethylamino-a-p-tolyloxypropanol, 

and its benzoyl derivative (Four- 
neau), A., i, 247. 

Dimetbylaminotrimetbylcarbinol hydro- 
chloride, salts of (Fourneau), A., i, 
823. ' . , 

Dimethylammoninm iridi-chloride and 
bromide (Gutbier and Riess), A., 
i, 97. 

platinibromide (Gutbier and Bai-r- 
iedel), A, , i, 12. 

Dimethylamylammonium, die-amino-, 
iodidedihydriodidc and other deriva- 
tives (v. Braun), A., i, 821. 
di-«-benzoylamino, iodide (v. Braun), 
A., i, 821. 

Dimethylaniline, absorption spectrum 
of (Purvis), T., 1551. 
electrical conductivity of solutions in 
(Sachanoff), A., ii, 1027. 
m- amino-, condensation of aromatic 
aldehydes with (Moore), A., i, 280. 
p-nitroso-, sulphate, compound of 
hydrogen chloride and (v. Korczyn- 
ski) A., i, 551. 

rftthio- (FlonTER and T amm), A.,i, 836. 

p-Dimethylanilinesulphonanilide (Fich- 
ter and Tamm), A., i, 836. i 

Dimethyl-;) anisidine , oxidation of, and 
its chloride, bromide, perbromide 
and picrate (Wieland and 

Wecker), A., i, 244. 

2:6"rfmitro* (Meldola), P., 232. 
Dimethylanthranilic acid, tf?-u»-cyano- 
(Badische Anilin-, & Soiu-Fabrik), 
A., i, 319. 

1:3 Dimethylanthraquinone, 4-amino-, 
2:4-diamino-, 4-iodo-, 4-nitro-, and 
2:4-dinitro- (ScilOLL and Po rscuiWAU- 
8CHE(r), A., i, 272. 

Dimethylbenzory/r^heptadienone 

(Thiele and \Veitz), A., i, 854. 

Dimethylbenzor.w/i'heptanol (Thiele 
and Weitz), A., i, 855. 

4:6 Dimethyl l:2:3:7:9 benzpentazole 

(BClow), A., i, 81. 

2:6-Dimethyl-l:3:7:9 benztetrazole, 4- 
hydroxv- and its salts ( Bui.uw and 
Haas), A., i, 203. 
4-.6-Dimethyl-l:3:7:9-benztetrazole 
(Bulow and Haas), A., i, 80. 
Dimethyldibromomaleide (Diels and 
Rein beck), A., i, 360. 
Dimethyl-brown, a new indicator (Pozzi- 
Escot), A., ii, 153. 

Dimethyl-ter<**Titylethylene glycol (Pri- 

I.ESCHAltEFF), A., i, 86. 
7<-Dimethyl-7-w^butylhexan 3 ol( Fuey- 

lon), A., i, 359. 


0«-Dimethy 1-7 * ^bntyl- A3- hexene 

(Freylon), A., i, 359. 

«0 Dimethylbutyric acid, a-hvdioxv 
l-phenyl-2:3-dimetliyl-5-p yr ^ ol «■' 
ester (Riedel), A., i, 434. 
l:3-Dimethylc&ffolide(Bin\z autlK k KI3s 
A., i, 521 ; and its silver salt din™ 
A., i, 522. 1 12 > 

1 : 7-Dime thy lcaffolide. See apeCatfeine 
2 : 5 -Dimethyl- ( '0 -dichloromethyipy rro „ 
leAine, and its picrate* (Playittf.. 
and Ponti), A., i, 133. U 

Dimethylcinchonine, constitution of and 
its phenylhydiuzone and Zcf/v/bromo 
and its salts (Coman nceoi »ni 
D’Onghia), A. , i, 276. 
Dimethylcinchotenine and dthrom 
(Comaxducci and D’0 sohia),A. i s>7ij 
1 :l-Dimethylcitronellol (A vsterw>ii 
and Cochin), A., i, 572. 
4:7-Dimethylcoumarin, 6-amino- fPr » v 
ton), T., 1352. ’ 

6-nitro-, and 3:6-dmitro- (Cuytov 
T., 1398. ' ‘ ’ 

5:6-Dimetbylcoumarin, 8-nitro- (Cuv- 
ton), T., 1405. 

6:7-Dimethylcoumarin, 5-amino-, ami 
5:8-f/i'amino- (Clayton), T., 1353. 
5- and 8-nitro-, 5:8*rfmitro, and a.-ftiS- 
ri-initro- (Clayton), T., 1398, 

2 :5 Dimethyl - 5 : 10- dihydroa cri dine l Bop.- 
some, Schmidt, Tiedtke and Ron- 
si F. per), A., i, 882. 
Dimethyldehydroindigotin (Kalb\ A,, 
i, 340. 

2:2'- Dimethyl- 1 : 1' -dianthraquinoyl, di- 

nitro-, and tfi-amino- (Scholl and 
Sef.r), A., i, 271. 

5 : 5'-Dimethyl- : 1 :2'-dicoumarone, 2-k- 
droxy-, acetate (Fries and Pfaffd'- 
dorff), A., i, 186. 

2:1 '-(/(hydroxy*. See 5:5'-Dimetliyl- 

leuco-oxindirubin. 
Dimethyldiethyldicarbinol. See 

Dimethylhexane-78-diol. 
/30-Dimethyl- SS-diethylhexan-y-ol, anil 
its phenyl urethane (Haller and 

Bauer), A., i, 220. 

00-Dimethyl - 88 - diethylhexan 7 one 
(Haller and Bauer), A., i, 221). 

1 3:4- Dimethyl -2: 5 -die thylpyrrole and its 
1 acetate and potassium salt (PiL"TVL 
■ A. ? i, 277. 

; A'- S- Dimethyldiphenylamine-f sulpi- 
onium iodide mercuri-iodide IBak- 
nett and Smiles), T., 985. _ 

3:8'-Dimethyldiphenyleneiodonrim hy- 
droxide ami its salts (Masubklu 

and Cerasoi.i), A., i, 7*25. 

2:6-Dimethyl-5 ethyl- i:3:7:9-ben*tew 

zole. 4-bvdroxy- tBn.ow and Kaam 
A., i, 203. 
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Dimethylethylcarbinol, amino-, car- 
twmiiae derivatives of (Fourneau), 
A., i, 824. 

i.l-Dimethyl-3-ethyIcyc/ohexane, 3-bro- 
m0 . (Crossley and Gilling), T., 

2222 . 

M.DimethyI-fi-ethyliexaii'7-ol, and its 
idietiylurethane (Haller and Baler), 

X, i, 220. 

1 • 1-Dime thyl'3-ethyJeyctoliexaa-3-ol 
(Crossley and Gilling), T., 2222. 

30 Dimethyl-5-ethylhexan-7-one (Hal- 
ier and Bauer), A., i, 220. 

DimethylethylciWohexanone oxime 
(Crossley and Gilling), T., 534. 

1:1 Dimethyl-3-ethylcy<:/ohexene(CBOSS- 

’ ley and Gilling), T., 2222. 

1 : 3 -Dimethyl - 5 -ethylidene A 3 -cyc/ohex- 
eae (Auwers and Peters), A., i, 
8*26. 

Dimethylfluoran dihydrobromide (Gom- 

ubro and Cone), A., i, 872. 

3 6 Dimethylflnoran, methyl and ethyl 
esters aud bromo- and nitro-deriva- I 
fives (Ferkario and Neumann), A., i 
i, 59. ; 

1 : 4 -Dimethylfuran, stereochemistry of | 
(Campo y Cerdan), A., i, 868. 

1 : 1-Dime thylgeraniol (Austerweil and 
Cochin), A., i, 687. 

Dimethyglutaconic acids (Feist and 
Reuter), A., i, 9. 

aa-Dimethylglutoric acid, /3-imino-a'- j 
cyauo-, ethyl ester, a- and $- forms of, ; 
and ethyl hydrogen ester (Campbell | 
aud Thorpe), T., 1309 ; P., 176. 

l:4-Dimethylglyoxaline, and 2 (or 5)- 
bromo-, and 2:5-d?bromo-, and their 
salts (Fyman), T., 1821, 1828, 1831 ; 

212 . 

l:5Dimethylglyoxaline, and 2 (or 4)- 
bromo-, and their salts (Pymax), T., 
1823, 1829 ; P., 212. 

7C-Dimethyl-A0$-heptadiene, and its di 
hydrobromide (Abelmann), A., i, 
455. 

7 C Dimethyl- A0hepten-5«ol, and its acet- 
ate and chloride ( Abelmann'), A., i, 
455. 

08-Dimethyl- Af-hepten-7-one (Haller 
and Bauer), A., i, 220. 

7e-Dimethyl-A^-hexadiene, and its di- 
hydrobromide (Abelmann), A., i. 455. 

1 : 3-D imethyl- A 3 A-ycloh exadiene, di- 

hydroehlorideof(AuwERsand Peters), 
A., i, 827. 

A 5-Dime thy lhexan-7S-diol {dimethyl- 

diethyldicai-binol), and its diethyl ether 

1 and bichloride (Frumina), A., i, 150. 

fld-Limethylhexan-76-dione, and its sod- 
ium and copper salts (Couturier), A., 
i, 362. 


-Dime thy lhexan-7-ol, and its phenyl - 
urethane (Haller and Bauer), A., 
i, 220. 

Dime thy lhexan-7-one, and its oxime 
(Haller and Bauer), A., i, 220. 
lH-Dimethybyc^ohexan-B-one, and its 

semicarbazone (Merrwein and 
Unkbl), A., i, 857. 

l:3-Dimethyl-A 4 -oycfc>hexene, hydro- 
chloride of (Auwers and Peters), A., 
i, 827. 

1:3- Dime th yl - A 4 - cyo/r<hex ene - 5 -acetic 
acid (Auwf.rs and Peters), A., i, 842. 
l:3-Dimethyl-A ;i -ci/ ( -/„hexene 5-tri- 
methylcarbinol (Auwkrs and Peters), 
A., i, 842. 

7€-Dimethyl-A^-hexen-5-ol and its acet- 
ate and chloride (Abelmann), A., i, 
455. 

1:3 Dimethyl- A s -<y<-fohexen-5-ol fi-acetic 
acid, ethyl ester (Auweiw and Peters), 
A., i, 841. 

l:l-Dimethyl-A 4 -t i !yc/t'hexen-3-one ) 5- 
chloro-, interaction of ethyl cyano- 
acetateand (Crossley and Gilling), 
T., 518 ; P., 53. 

1: 3-Dimethyl- A 3 -'7/'Miexeaylidene-5- 
acetic acid, ethyl ester (Auwrrs and 
Peters), A., i/841. 

l:l-Dimethyl-A 3 -cy{A'hexenylidene-5-cy- 
anoacetic acid, 3-hydroxy-, ethyl ester 
and silver salt of (Crossley and Oil- 
ling), T., 527. 

l:4'-Dimethyl-3-n/( , /o.hexylidene'7/t7o- 
hexan-4-one, and its oxime (Luff and 
Pkkkin), T., 2155. 
l:3-Dimethylhydantoin-5-carboxylic 
acid, 5-hydroxy-, lactamide (Bn/rzand 
Kisers), A., i, 5*22. 

l:3-Dimethylhydantoin-5-carbnreide, 5- 

hydroxy- ( Bi i.tv, and K hers), A. , i, 521 . 
l:3-Dimethylhydantoylamide, and its 
ethyl ether and diacetyl derivative 
(Bii.tx and Kreus), A., i, 521. 
l;3-Dimethylhydantoylcarbamide, 5- 
hydroxy-, (Biltz and Krebs), A., i, 
521. 

2:2-Dimethyl-l-hydrindone, and its 

semicarbazone (Haller and Bauer), 
A., i, 490. 

Dimethylhydropyrrindole (Piloty), A., 

i, 277. 

2:5 Dimethyl-8-hydroxy-l:2:3:4-tetra- 
hydroacridine, and its sulphate 
(Bo use he, Schmidt, Tiedtke, and 
Rottsieper), A., i, 882. 

3:3 Dimethylindolenyl 2-methyl ketone, 
and it’s semicarbazone (Plancheb and 
On’MELLi), A., i, 63. 
DimethylketenjS-naphthaquinoline 

'Staudinger, Kleveb, and Korer;, 
A., i, 587. 
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DimetliyUcetem'5oquinoline(STAuinNGER 3 

Klever, and Kober), A., i, 587. 

5 :5'-Dimethyl-leuco-oxindirubm (2:1'- 

dihydroxy- 5 : 5 '-dimcthyl-l : 2 '-rfirow- 
marone } (Fries and Pfaffenborff), 

A., i* 186. 

Dimethyl-p-methoxypyroxonium per- 
chlorate (v. Baeyer), A., i, 763. 

1 : 3-Dimethyl -5 -methylene -A a -cycto- 

hexene (Auwers and Peters), A., i, 
826. 

3:3-Dimethyl-2-methylene a-naphthin- 
doline, and its picrate, stanni- and 
mercuri-chlorides (Zangerle), A., i, | 
430. 

50-Dimethyl- Ay«-iionadiene (Bjelouss), 

A., i, 706. 

50-Dimethyl-Ay-nonen-e-ol, and its 
acetate and chloride (B.iei.ouss), A., i, 
706. 

/9 e - Dime thyl - AY f - o c tadie ne (Bjelouss), 

A., i, 706. 

77I-Dimethyl-A3 s -octadiene, and its 
dihydrobromide (Abelmann), A., i, 
455. 

■yn-Dimethyl-AP-octen-8-ol, and its 
acetate and chloride (Abelmann), A., 
i, 455. 

STj-Dimethyl-AY-octen-e-ol, and its 
acetate and chloride (BjF.riOr.ss), A., i, 
706. ' \ A * 

2:5 Dime thyloxazole (Gabriel), A., i, 
432. - 

5:5'-Dimethyloxindirubin (1:‘2'*6« (5- 
nuthylcou maran - 1 ndigo) (Fries and ] 
Pfaffendorff). A., i, 186. 
flY-Dimethylparaconic acid, and its 
ethyl ester (Fighter and Gisiger), 
A., i, 88. , , 

Dimethylpentamethylenediamine, 

tienzoyl derivative, ami its picratc (v. 
Braun*), A., i, 820. 

^-Dimethylpentamethylenediamine, 

and its auri chloride (v. Braun), A., 1, 
820. 

35-Dimethylpentane, ^ ^ A-chloro*, 
(Schreiner), A., i, 661. 
35-Dimethylpentan -^7-diol. and its 
acetyl derivative am. phenyJurethane 
(Blaise and Herman), A., i, f 34. 
^S-Dimethylpentan-7-one oxime (Hau- 
ler and Bauer), A., i, 219, 

910 Dimethylphenanthridine, and its 
picrate (Bonsai e, Schmidt, Tip.dtkr 
and KotTRIETFR), A., i, 882. 
Dimethylphthftlide, 5-amino-, 5-cyann-, 
and 5-hydroxy-, arid their denvatives 
(Barc.ei.lini and ForlI-Forti), A., 
i, 745. 

Dimethylphthalidecarboxylic acid, 

synthesis of (Bargel1.INI ; Baroel- 
lini «nd ForlI-Forti), A.,i, 744. 


1 : 3-Dimethyl- 5-^propylidene 

hexene (Auwers and 1 ’eters) \ 

826. ’ ’’ ! ’ 
4:4'-Dimethylpyranthrene (Scholl ami 
Potschiwauscheg), A., i, 2?2. 
4:4 , -Dimethylpyranthrone. preparation 
of (Scholl, Liese, Miciiei^ox r J 
Gkunrwald), A., i, 264; fgn, fIIl 
and Potsciiiwauscheg), a,, j, 972 
l:3-Dimetbylpyrazole, 5-chloru-,’ deriu- 
trifcs of (Mtchaelis and (JjAchwit? 
A., i, 641. 

2:4- and 2:8-Dimetby]pyriaine. absorp- 
tion spectra of the vapours of (Purvis 
T., 702 ; P., 45. 

4:6-Dimethyl-2-pyrimidone(«cc/,;vfe^o;„. 

carbamide), constitution and deriva- 
tives of (Stark and Bookmans) \ 
i, 437. 

DimethylpyTone, preparation of (Skr.u p 
and Priglinger), A., i, 578. • 
salts of (Gomberg and Cone), a i 
871. 

action of methyl sulphate on ( Vi 
Baeyer), A., i, 763. 
compounds of, and the halogen 
hydrides (McIntosh), A., i, 331. 
2;4-Dimethylpyrrole, azo-dye from 
(Ma ruh lewski and P.oijel), A. , i, 206. 
2:5-Dimethylpyrrole, action of chloroform 
on (Planch kr and Ponti), A., i, lsi 
2:5-Dimethylpyrrole-3-aldehyde, and its 
1 Ji-nitrophenylhydrazone, and its corre- 
sponding napthacinchoninic acid 
(Pi.ancher and Ponti), A., i, 132. 
l:3-Dimethylpyrrolidine, and its deriva- 
tives (Loffler and Ltkowsky), A,, 
i, 632. 

2:3-Dimethyl-4-quinazolone, 6- and 7 

acetylamino-, and 7-amino-, and 
derivatives (Bogf.rt, Amend, and 
Chambers), A., i, 895. 
4:5-Dimethylsalicylaldehyde, and 3- 
nitro-, and 3:6><tinitro> (Clayton, 
T., 1404. 

5:6-Dimethylsalicylaldehyde, and 3- 

nitro- (Clayton), T., 1404. 
4:5-Dimethyl0alicylic acid, 3:6-dtnitro- 
(Clayton), T., 1402. 
5:6-DimethylBalicylie acid (Ci.atton). 


T. , 1405. 3 , ... 

imethylstannic oxalate and sulphide 
(Pfeiffer, Lkhnhardt, Leften- 

STEINER, PllADE, SfHNTKMANS Uld 
Tkuskier), A., i, 724. 

3- DimethyUtyrene, S-bromo-ft-ftyjr- 
oxy- (Fries and Moskow). A., L ^ 

4- Dime thy latyrene, 

hydroxy-, and its sodium «lt(U.Ai- 
ton), T., 1407. ., 

Di-7methylBulphonepropylcwoaiiutte 

(Schneider), A., i, 660. 
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Tj; •y-methylsulphonepropyltliiacarb- 
amide (Schneider), A., i, 660. 
s pi 7 .methyl8ulphonepropylthiocarb- 
amide (Schneider), A., i, 660. 

pimeAylsulplioxylic acid, imino-, 

sodium salt (Uhemische Fabrik von 
Hevden), A., i, 229. 
Dimethylsulphurons acid, iraino-, 

sodium salt (Chemische Fabrik vox 
Heydkn), A., i, 229. 
Dimethyltetadiydroacetoplienone . 
(Lesrr),‘ A., i, 48. 

,/.2:5Dimethyl-l:2:3:4-tetrahydroacrid- 

ine, and its salts ( Borschf,, Schm i dt, 
Tiedtke, and Rottsieper), A., i, 882. 
1-4 Dimethyltetrahydrofuran, stereo- 
chemistry of (Oampo y Cerdax), 


A., i, 868. 

rf.6;9-Dimethyl-5:6:6:7:8-tetrahydro- 
phenanthridme, and its salts (Bou- 
se he, Schmidt, Tiedtke, and Rott- 
sieper), A., i, 882. 

2 :4 -Dimethyl- A' 2 - tetr ahy dro -6- p yridone- 
3-carboxylamide, 4 amino-, and its 
silver and barium salts (Chick ami 
Wilsmore), T., 1993 ; 217. 

Dimethylthiocarbamic acid, esters of 
(Billeter), A., i, 545 ; (Delaine 
and ScHVING), A., i, 721. 

Di-y -methylthiopropylthiocarbamide 
(ScnNEiDRR), A., i, 660. 

Dimethyl -^-toluidine, 2:5-d?amino-, 2- 
acetyl-2 :5 -iiamino - , 2:5 -tf face ty 1 - 

amino-, 2:5- and 2:6-tfinitro-, and 5- 
nitro-2-acetylamino- (Morgan and 
Clayton), T., 2650 ; P., 323. 

Dimethyltoluquinolphthalein and its 
derivatives (Keiirmann and Stiver), 
A., i, 408. 

7:9 Dimethyluric acid, degradation of 
(Biltz and Krebs), A., i, 521. 

Dimethylviolurates, pantacliromism of 
(Haxtzsch and Robison), A., i, 


196. 


Dimorphism and mixed crystals occurring 
in liquid -crystalline substances (Leh- 
mann), A., ii, 772. 

<33-Dinaphthafluorene (Schmidlix and 


Huber), A., i, 833. 

aa-and^-Dinaphthafluorenone(ScH mid- 
un and Huber), A., i, 833. 

Dmonaphthafluorenyl (Thiele and 
Wanscheidt), A., i, 832. 
Dinaphthalene. See Perylene. 

a^a'jS'-Dinaphthanthracene, preparation 
of (Homer), T., 1141 ; P , 12. 
absorption spectra of, and of its hydro- 
derivative and isomerides (Homer 
and Purvis), T., 1155 ; P., 25. 

Dinaphthapyrylphosphinous acid, and 
its sodium and barium salts (Fosse), 
A., i, 292, 531. 


Dinaphthaquinoxanthhydryl salts (Gom- 
bkrg and Cone), A., i, 870. 
Dinaphthaxanthliydryl bromide per- 
bromide, and chloride and its double 
salts (Gomberg and Cone), A., i, 
870. 

Li-3-naphtholpiperazine (Stevigngn), 
A., i, 781. 

Di-a- and fl-naphthylacetic acid, and 
sodium salt of the latter (SciIMlDLIN 
and Huiikr), A., i, 833. 
Di-^-naphthylcarbinol, and its com- 
pound with hexane (SciIMlDLIN and 
Huber), A., i, 833. 

D i-3-uaphthylchloromethane (Sc h mi d- 

lin and Huber), A., i, 833. 
Dinaphthylene p -dmilphoxide (Hn.- 
ditcii), T., 2591. 

Dinaphthylene aa-a/3- and /3/3-ketone -A8- 
oxide (Schmidlin and Huber), A., 

i, 832. 

?-Dinaphthylmethyl ether (Zf.ltner and 
Tarasoff), A., i, 316. 

Di-a- and 0-naphthylaulphonylhydroxjr- 
lamine (Fighter and Tamm), A., i, 
835. 

Dinitro-compounds, Janovskv’s reaction 
for (Reitzenstein and Stamm), A., 

ii, 358. 

Dinitroaacyls. See Glyoximcper- 
oxides. 

Diolefines, preparation of (Bj blocks), 
A., i, 706. 

Dioxalosnccinonitriie, hydrates and 
diethyl ester with potassium and 
copper salts (WiSLICENUS and El-, 
vert), A., i, 159. 

Dioxindoles, preparation of (Kalle & 
Co.), A, i, 337. 

Di-/> oxybenzoyl -^-oxybenzoic acid 

(Fischer and Freudenberg), A., 
i, 266. 

Di-oxythiocarhonic acid, methyl, r pro- 
pyl, hwbntyl, amyl and benzyl 
esters (Ragc.), A., i, 154. 
p-Dipentamethyleneindolylmethane 
(Borsch k and Kif.xitz), A., i, 
782. 

Dipeptides, of lauric and n-nonoic acids, 
synthesis of (Hopwooo and Wkiz- 
MAXX), P., 09. 

Diphenacylamine hydriodide (Tutin), 
T., 2521 ; P., 244. 

wn'-rfihYdroxy-, and its salts (Tgtin), 
T., 2*522 ; P., 244. 

mm '^'-(dmhydroxy-, salts of(TuTix), 
T., 2523 ; P., 244. 

Di 9-phenanthryiamine (Schmidt and 
LuMrr), A., i, 313. 

Di-9{ 10 Vphenanthrylamine , 3:3 ^/- 

bromo- (Schmidt and Lump?), A-, 
i, 313. 
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Di-/>-phenetidylpropylene, 0-bromo- 
(Busignies), A., i, 668 . 

l:4-Diphenoxy-anthraqninone and its 

rfinitro-derivative (Walsh and 
Wkizmann), T., 688 . 
a«-Diphenoxydecane (v. Braun and 
TrCmplkr), A., i, 26. 
Diphenoxydipropanol oxide (Fouhneau), 
A., i, 246. 

ajw-Dipbenoxydodecane (v. Braun ana 
TeUmpler), A., i, 26. 

Diphenoxyethyl ether (Wohl and Bf.r- 
rnoLD), A., i, 620. 

Diphenoxypropanolamine, and hydro- 
chloride (Fourneau), A., i, 247. 
Diphenyl, 2-bcnzoylamino- (y. Braun), 
A., i, 189. 

Diphenylacenaphthenone, 9:9-rfi‘chloro- 
(ZsVFFA), A., i, 862. 

Diphenylacetamidophosphoryl, eliloro-, 

dimethyl ester and bichloride 
(Steinkopf, Bohkmann, GrCnupp, 
Kirchhoff. Jurgens, and Benrpek), 
A., i, 308. . 

Diphenylacetic acid, 4:4 -b/ammo-, de- 
rivatives of (Heller and Ascii 
KENASl), A., i, 789. 
bi-p-bromo- (Biltz, Edlefsf.n and 
Seydel), A., i, 970. 

Diphenylacetic anhydride, a-dihno- 
(StollR). A., i, 738. 

iS-Diphenyl&cetylenediureine.l^ehloro-, 

l-chloro-3-sodium-, and l:3:7:9be/ro- 
chloro- (Biltz and Behrens), A., i, 
590. . 

6:10 Diphenylacridol chloride, and its 
hydrochloride {Gomberg and Cone), 
A , i, 59. . 

Diphenylallylcarbinol, synthesis ot 

(Tarasoff.i, a., i, 109. 
Diphenylamine, molecular weight of 
(Przyluska), A., i, 106. 
formation of completely substituted 
derivatives of (Leuciis and Tjif.o- 
DORESCD, A., i, 395. 
o-sulphoxides, intramolecular re- 
arrangement of f Barnett aud 

Smiles), T., 186 ; 1'., 10 ; (Brady 
and Smiles t, T.,1^9; P-, 
o-snlphoxide, fri-and fe/rnchloro-, and 
hydrochloride of the former (Brady 
and Smiles), T., 1554, 1560; P., 
199. 

suluhoxide, chlorobi'uitro- (Page and 
Smiles), T., 1116. 

perchlorate (Hofmann, Metzlek, and 
Hobold), A., i, 371. 

Diphenylamine, /e/rf/nitro- (Tingle and 
Burke), A., i, 22. 

Diphenylamine potaszinm methoxide aud 
isobutyloxide, 2:4-binitro- (Busch 
and Kogel), A., i, 473. 


Diphenylaminetetracarboxylic 

heza- hydroxy-, ethyl ester and ir 
acetyl derivative (LtocHs 
Theodorescu), A., i, 395 . 1U 

Diphenylbiaminodiphenylme thane d ; 

amino and its hydrochloride 
and Bormann), A., ii, 282. ‘ Al * 
Diphenyl-af-biaminohexane, ami its i! f . 
rivatives (v. Braun), A., j, ^O] e ‘ 

l: 4 -Diphenyl- 3 : 5 -«)iboanilo 4 : 5 -diii V 4 r(l 

1:2:4- triazole (nitron), u*e of t j, 
analysis of nitrates (Vasiliekfi a 
ii, 1109. ;,A '- 

Diphenyl-p«anisidine (IVieund m..i 
Wecker), A., i, 243. m 

3 -Diphenylazomethane. See u . Azotolu- 
ene. 

Diphenylbenzocye/oheptadienone 

(Thiele and Weitz), A., i, 15 j. 

Diphenylbenzoo/iboheptanol ’ (fiiirn 

and weitz), A., i, 855. 

Diphenylbenzoo/c/oheptanone (Thif.u 
and Weitz), A., i, 854. 
2:3-Diphenylbenzopyranol chloride liv- 
drochloride (Gomberg and Cone 1 
A., i, 58. 

2 :4 Dipheny lben z opyr anol chloride 
hydrochloride, 7-hydroxy- (Bomber*;, 
Cone, and Winter), A.. { 
59. 


l:3-Diphenyl-4-benzylidene-5-pyrazol 
one- 2 '-carboxylic acid (Michaklis 
and Lf.o), A., i, 515. 

Diphenylbenzyiphosphine oxide (Arbi- 
soff), A., i, 803. 

Diphenylbisdiphenylene ethane 
(Schlenk, Herzenstein, and 
Weickel), A., i, 409. 

aSDiphenylbutane, (-ofi-bihydioxy- 
(McKenzie and Wren), T., 479. 

oy-Diphenylbutane (Stobkk ami Posy. 
jak), A., i, 236. 

0y Dipheny lbutane, fy-dfimm- 
(Stobbe and Pos.v.rAK), A., i, 236. 

2:4-Diphenyln/(bobutane-l:8-di-a- 
methylacrylic acid, and its methyl 
ester and Mrnbromide (Macleod), 
A., i, 846. 

aa-Diphenylbntane-ay8 triol (Tara- 
soff), A., i, 109. 

a3-Diphenyl- A^-butinene-a5-diol awl its 

derivatives (Dupont), A., i, 379. 

Dipheny ltsohutylphosphine oxide (Arbi - 


SOFF), A., 1 , 803. 

l:5-Diphenyl-3-ferr.-butylpyTazoliiie 

(Auwkeib and Voss), A., i, 71. 
3^'-Diphenylr.wbatyric acid, a-m-tn- 
cyano-, ethyl ester (Mitchell and 
Thorpe), T., 2280. 

$0’- Dipheny 1 i-wbutyron itnle, 
cyano- (Mitchell ami Thorpe), i-» 
2280, 
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ninhenylcampholide and dtnitro- 
(SniBATA), T., 1240. 
pg.Diphenylcarbamidofluorene 

* - Schmidt and Stutzbl), A., i, 81. 
Diphenylcarbinol. See Benzhydrol. 
Diphenyl chloroacetamide (Clakke), T., 

429 . 

3:6 DiphenyI-2:5 dietliyl-2:5 dihydro- 
pyrazine and its hydrochloride 
(Hildesheimer), A., i, 891. 

00 Dipheny’-aa-diethylpropiolactone, 

0 .hydrozy- (Freund and Fleischer), 
A., i, 491. 

2;3-Diphenyl-2:4- dihydro - 1:8- benz - 
oxazine, 4-cyano- (Rohdf. and 
ScHARTEL), A., i, 778. 
3;6-Diphenyldihydropyrazoquinazol- 

one (Michaei.is and Leo), A., i, 
015 . 

Diphenyldihydroretene, tf/hydroxy- 
(Heiduschka and Schellek), A./i, 
398. 

yS-Diphenyl-^-dimethylbutan-'y-ol 
(Lucas), A., i, 378. 
■yy-Diphenyl&S-dimethylpropan-y-ol 
(Lucas), A., i, 378. 
l:5-Diphenyl-8:4-dimethylpyrazoline 
{Auwers aud Voss), A., i, 70. 
Diphenyldiphenylenecarbinol and its 
perchlorate and ethyl ether (Schlenk 
and Herzenstein), A., i, 238. 
Diphenyldiphenylenemethyl chloride 
(Schlenk and Herzenstein). A., i, 
238. 

Diphenylene p-tfisnlphide, mojioxide of 
(Hilditch), T., 2586. 
p dfsnlphoxide (Hilditch), T., 2585. 
Diphenyleneglycollic acid, condensation 
of, with phenols and phenol ethers 
(Bistrzycki and v. Weber), A., i, 
742. 

Diphenylenemethylene -p-aminoph en ol 

(Reddelien), A., i, 747. 

Diphenylene- A’-methylaultam (Ull- 
mann aud Gross), A., i, 887- 
Diphenylene-Bultam (Ullmann and 
Gross), A., i, 886 . 

Diphenylethoxyethylcarbinol (Rey- 
nolds), A., i, 858. 

20 Diphenylethylamine, 0 - and iso- 

hydroxy-, methiodides (Rabe and 
IIallenst.eben), A., i, 317. 
Diphenylethylene oxides (Rabe and 
Hallensleben), A., i, 317, 
s-Diphenylethjrl ether (Zeltner and 
.Tarasoff), A., i, 316. 

Diphenylethyl eyefohexyl ketone (Koh- 
ler and Burnley), A., i, 392. 

2: 8-Diphenyl- 1-ethylindole (Richards), 
T., 978. 

• Diphenylglntaric acid and its ethyl 
ester (Borsche), A., i, 35. 


Diphenylglycine-o- carboxylic acid 

(Badische Anilin- k Sgda-Fabrik) 
A., i, 319. 

yt - Diphenyl- -heptadienc (Rey 
nolds). A., i, 858. 

aCDiphenyl-A«-hexadiene, and its 

tetra bromide (Rupe and Burgin), A 
i, 161. 

l:2-Diphenykyc/ohexan-8:5-dione 

(Borsche), A., i, 36. 
aS-Diphenyl-An hexene, and its hydro- 
bromide (Rupe and Bukgix), A. i 
161. 

-Diphenyl Ay hexinene - 0e - diol and its 
rfibromides (Ditoxt), A., i, 379 , 
Diphenylhistidine, 2:4-dinitro- (Abdek- 
hai.dex and Blumbehg), A., i, 371. 
5:5 Diphenylhydantoin, 1 :3 -tfichloro- 
(Bh.tz and Behrens), A., i, 589. 

1:3 Diphenyl-5 <5 hydroxyphenylpyra 2 ol- 
ine, and its rnouobenzoy’, derivative 
(Auwers and Voss), A., i, 71. 
Dipbenylhydroxycampholic acid, its 
barium salt and lactone (Shibata), 
T., 1241. 

Diphenylhydroxyiwcampholic acid and 

its methyl ester (Shibata), T., 1245. 
Diphenyliodonium /arch 1 orate (Hof- 
mann, Roth, Hoihh.d, and Metz leu), 
A., i, 819. 

Diphenylmethane, constitution of deriva- 
tives of (Duval), A., i, 685. 
and benzophenono, cryoscopic be- 
haviour of (ILascareli.i and 
Musatty), A,, ii, 390. 
o-sulphoxide, intramolecular rearrange- 
ments of (Hildituh and Smiles), 
P., 174. 

2:2'-rftamino-4:4'-r7zacetylamino-, and 
2:2'-(2initro-l:4'-diacetylamino- 
(Duval), A., i, 588. 
4:4'-<ftchloro-2:2'-(/i'amino-, 4:4'-di- 

chloro-2:2 , -dmitro- l 4;4'-cL‘chloro- 
2:2'-rfLiodo- (Mascarelli, Toscur, 
and Zambonini), A., i, 831. 
Diphenylmethane- 5:5-dicarboxy lie acid, 
2:2' -(5/hydroxy-, and its diacetyl 
derivative and copper salt (Epstein), 
A., i, 117. 

Diphenylmethanediethyldihydrazine, 
and its sulphate and semicarbazide 
(v. Braun), A., i, 525. 
Diphenylmethylbenzocyo'oheptanol 
(Thiele and Weitz), A., i, 854. 

D iphenyl -p-methylbenzylc arbinol (Cl a- 
MICIAN and Silber), A., i, 489. 
Diphenylmethylene -^-aminophenol 
(Reddelien), A., i, J1S. 
Diphenylmethyleneaniline, preparation 
of (Reddelien), A., i, 118. 
Diphenylmethylenedunethyl-p-phenyl- 

enediamine (Reddelien), A., i, 118. 
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Diphenylmethylene - m -nitro&niline 

(Reddelien), A., i, 118* 

Diphenylmethylene -m- and -^-toluidine 

(Reddelien), A., i, 118. 

Dipheny line thylene - m - 4-xy lidin e ( Re n - 

delien), A., i, 118. 

5 :5- Diphenyl 3-methylglyoxalone, di- 

bromo- (Biltz and Behrens), A. ,i, 590. 

5:5-Diphenyl-8-methylhydantoin, 

1-chloro- (Biltz and Behrens), A., i, 
589. 

Diphenylmethylmalonic acid, potassium 
ethyl salt (Reynolds’!, A., i, 858. 
8-Diphenylmethyl-l -naphthoic acid, and 
dichloro- (Zsuffa), A., i, 8G1. 
Diphenylmethylphoaphine oxide (Arm;- 
soff), A., i, 803. 

2:3-Diphenylnaphthalene-4-carboxyl- 

amide,l-cyano-(HiNSRRRo), A., i, 486. 
Dipheny lnaphthaiide{ Zsuffa), A. , i, 862. 

a 7 -Diphenyl- 7 *l-naphthylallene-a-carh- 
oxylic acid and its ethyl ester (Bar- 
worth and Wechsler), T.. 44. 
oy-Diphenyl y - 1 -naphthylbutyrolac tone 
(Lapworth and Wechsler), T., 42. 
Diphenyl-a-naphthylmethane (Zsu kka\ 
A., i, 861. 

1:3-Dipbenyl 5-ni- and -;;-nitrophenyl- 

pyraxoline (Aitwrrs and Voss), A., i, 
71. 

2:5-Diphenyloxazole. 4-chloro- (Ga- 
briel), A., i, 190. 

a5Diphenyl-A7-pentenoie acid. /3-amino-, 
and its benzoyl derivative (Posner 
and Rohde), A., i, 848. 

J3S-DiphenyI-Ay-pentenoicacid,a-eyan<>-, 

ethyl ester (Macleop), A., i, 847. 
a7-Diphenyl-5*phenylglyoxylpropanedi- 
anil, a 7 -«fihydroxy-, and its acetyl 
derivative (Borsche and Tltsingh), 
A., i, 65. 

Diphenylphocphini© acid, isopropyl and 
isobutyl esters of (Arbusoff), A. ,i,803. 
Diphenylphoiphinou# acid, ethyl, iso- 
propyl, and isobutyl esters of (Anntr- 
soff), A., i, 803. 

Diphenylphthalide, 2:5- and 3:4-di* 
hydroxy , and derivatives (v. Barter, 
Aickelin, Diehl, Hallexsi.rben, 
and Hf.ss>, A., i, 250. 
a£- Dipheny lpropane, l - a$ dih y d roxy- 

(McKenzie and Wren), T., 477- 
Diphenyl wopropylphosphine oxide 

(Arbusoff), A., i, 803. 
l:S-Diphenyl3-;>'propylpyrazoUne 
(Auwehs and Voss), A., i, 71. 
2:fi-Diphenylpyraxine, salt* of (Tutis 
and Caton), T., 2530 ; P., 245. 
<x/-dthydroxy- (Tutis), T., 2518; 
P. , 245. 

m'pp'-tdrahyti ro x y - , and its sulphates 
(Tl-TIN), T. 2514 ; P., 245. 


2:6-Diphenylpyrazine, salts of 

T„ 2501; (Tutin and CatU; t ; 
2531 ; P., 245. r - 

jjp'-rfihyriroxy-, and its salts 
T., 2523 ; P.. 244. 1 lI,v 

l:3-Dipli8ny|pyraaole-2' carboxylic 

acid, 5-ehloro- (Michaeijs ,, 1(i i 
A.,i. 515. ™- 

ltS-Diphanyl-d-pyiMoloaeJ'-carW]' 

acid, and its derivatives ' 
nitro-, and 4-oximino- •Hicu,., 
and Leo), A., i, 515. ' il<1,Aais 

2:6-Biphenyl-4-pyridone-3:5-dicarboxv] 

ic acid, tautomciism 0 f t ] |fl J*' 
ester of(PKTRENKO-K]UTsciri. V rA „„i 
SCHOTTLE), A., i, 188. K " Md 

Diphenylpyrrolinoplenatine m,,,,. 

MANN), T., 1443; P„ 198. ' UiE ' 

Diphenylqniiiaiolone and its bnk 

chloride (Mumm and TIfssf: i • 
771 . ' h '■ 


Diphenyl aeries, slndiea in the 
and MAY), T., 720; P., 71 . ' " 

03- Diphenyl -a-Btyrylacrylonitrile and 

its *broraide (Staummier sn s 
WCHWITZ), a., i, 46. 
(«>a£-DiphenylBuccinic acid, methyl 
ester of (Komnenos), A., i, 672. 
DiphenylteUurium dt-iodide (LEDEREr.. 
A., i, 732. 

2:5 Diphenylthiazole (GartueiA A i 
190. 

Diphenylthiobenzamide (Russell) t 

956. 


a*-Diphenylthioldecane (v. Beaux and 
Trumpler), A., i, 26. 
afl-Diphenylthioloctane (v. Braun and 
Trumplkr), A., i, 26. 
3:4-Diphenylthiophen 2:5-dicarloxylie 

acid (Hinsbf.rg), A., i, 33.5. 
35-Diphenylthiosemicarbazide hydro- 
chloride (Busch), A., i, 75. 
l:4Diphenyl-5-thiourazole, and its 

sodium, silver and (J-mcthyl deriva- 
tives (Busch, Reinhardt, and Lim- 
PACH), A., i, 142. 

Diphenyl-3 :4 -gfm -triazolo- w-oxazole 
(3:4 - phenyl (tzim ino -S-phtnylm-om -dc) 
(Wi eland and Omei.in), A.,i, 7S4 
4 .4’ -Dipheny ltriphenylmethane 
(Schlenk, Weickel, and Herzen- 
stein), A., i, 237. 

4: 4' - Diphenyltriphe nylmethy BSc u lexk, 

Weickel, and Herzensteix), A., i. 
236. . 

Diphenylviolurates, paiataoliromisin of 
(Hantzsch and Robison), A., i, 1?$. 

a/3-Diphenyl-a-xanthylethane (Co.mrfko 

and Cone), A., i, 56. 
wi-Diphenylylacetic acid and it-' amide 
(Wii.i.oerodt and Scholtz), A. : >. 
J93. 
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ninhenvlyl wobutyl ketone, and its 
"'oxime and pkenylhydrazone (Will- 
(EiiODT and -S choltz), A., i, 393. 
w -Diphenylylbutyric acid, and its 
1 (WillgERGDT and Schdltz), 

A., i, 393. 

Diphenylyletbyl ketone and its oxime 
'ind pbenvlhydrazone (Willgerodt 
andSCHOLTZ), A., i, 393. 
Dipbenylylpropiomc acid and its 

.midp f WILLGERODT and SCHOLTZ), 


A.,i,393. . . 

w-Dipbenylyl propyl and isopropyl 

ketone and their oximes and phenyl- 
hydrazones (Willgerodt and 
Scholtz), A., i, 393. 

Diphtheria, antitoxin of (Banzhaf), A., 
ii, 734. 

DipicryM:5-rf-'aminoanthraquinone 

(Seer and Weitzenbock), A., i, 
571. . . 

flCDi-l-piperidylhexane, ami its deriva- 
tives (v. Braun), A., i, 821. 
aa'-Dipropionin (Alpern and Weiz- 
MANS), P., 345. 

Dipropionylacetic acid, ethyl ester an 
its copper salt (Luniak), A., i, 90. 

Di uropropylamine anrichloride (Loff- 
ler), A., i, 611. 

4 : 4 -DiwopropyIdiphenyl (Schreiner), 
A., i, 367. 

Dii.wpropyl ketone, o-hydroxy-, jt>-nitro 
phenylhydrazone (Blaise and Her 
man), A., i, 534. 

Dipropylmalonic acid, ethyl ester, equi- 
librium between potassium carbonate, 
water, and (M‘DAVI1)) A., ii, 837. 
DipropylcT/c/npropanecarhinol, and its 
acetate and pyruvate (Boitveaui.T 
and Locquin), A., i, 93. 
Dipropylstannic bromide (Pfeiffer, 

Lehniiardt.Luftensteiner.Prade, 

Schnurmann, and Truskier), A., i, 
724. 

6:6' Diquinolylme thane (Borsche and 
I Kiexitz), A., i, 781. 

DisaccharideB, enzymes acting on, in the 
human embryo and new-born child 
(Ibrahim ; Ibrahim and Kaumhei- 
mer), A., ii, 629. 

Disease, alveolar carbon dioxide pressure 
in (Fitzgerald), A., ii, 316. 
Disinfectants, semi-specific chemical 
(Bechhold), A., ii, 435. 

Disinfection, theory of (Reich el), A., 
ii, 61; (Herzog and Betzel), A., ii, 
882 ; (Chick), A., ii, 990. 
by the incomplete combustion of straw 
(Trillat), A., ii, 232. 

Dispersion, influence of the degree of, on 
f the stability of elements and com- 
pounds (v. Wkimarn), A., ii, 835. 


Dispersion, influence of the degree of, of 
solid crystalline substances on their 
melting points (v. Weimarn), A., ii, 
1033. 

Dispersion of light. Sec under Photo- 
chemistry. 

Dissociation. See under Affinity, chemi- 
cal. 

Dissolved substances, electrical conduc- 
tivity and constitution of (Sekkoff), 
A., ii, 177. 

Distillation under reduced pressure, 
apparatus for (Boitveault), A., ii, 
485. 

of mixtures of enantiomorphously 
related substances (Evans), T., 
2233; P.,251. 

fractional, of organic liquids (Timmer- 
mans), A., i, 533. 

vacuum, estimation of temperature 
and pressure in (Hansen), A., ii, 
267. 

apparatus for (Vollrath), A., ii, 930. 

Distyrene, solid, identity of, with stil- 
bene (Erlenmeyer), A., i, 309; 
(Stobbe), A., i, 310 ; (Liebermann), 
A., i, 469. 

liquid and solid, constitution of 
(Storp.f. and Posnjak), A., i, 236. 

Distyryl ketone ( dilcnzylidcneaeetonc ) 
(Straus, Atkermann, and Lutz), 
A.,i, 119. 

and triphenylmetbaiio (Straus, 
Lutz, and IICssy), A., i, 563 ; 
(Straus, Krier, and Lutz), A., 
i, 565. 

colour and physical properties of, and 
its derivatives and chloroacetates 
(Stobhk and Haertel), A., i, 43. 
perchlorate (Hofmann, Kirm- 
reutiier, and Lkchkr), A., i, 105. 

Distyrylchlorobromomethane, and its 
dibromide and mercuribromide 
(Straus, Aukermann, and Lutz), 
A., i, 120. 

Disulphide, CooH w OoS 4 , from sodium 
menthylxanthate and iodine, (TaCHUG- 
Aeff), A., i, 862. 

Disulphides, action of sodium or potass- 
ium hydroxide on (Price and 
Twiss), T. , 1175; P., 136. 
organic, action of sulphur and am- 
monia on (Holmberg), A., i, 150. 
aromatic, behaviour of, at high 
temperatures (Hinsberg), A., i, 
553. . 

a Disulphoxides, physico -chemical evi- 
dence of the structure of (Hiliiitch), 
T., 1091 ; P., 95. 

Ditetrameth yldiaminodiphenylmethyl - 
diindoxyl (Rkitzenstein and B reus- 
ing), A., i, 441. 
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DitetramethyWiaminodiphunylmethyl- 

di-o- and -p.methylindoiyl (Beitzkn- 
stein and Bkkukino), A., i, 441. 

p-Di-oB-tetramethyleneindolylmethana 

(BoRSCHEand Kiekitz), A., i, 782. 

Dithiocarhaminoacatic aoid, ammonium 
salt of (Asdreasch), A., i, 604. 
a-Dithiocartaminopropionii! acid, am- 

monium salt of (Andreasch), A.,i, 695. 
Dithiodiglycoll-phenyl anil -^-tolyl 
hydrazides (Frerichs and Forster), 
A., i. 1»1- 

7 y-Dithiophenoylpentane (Freund and 
Fleischer), A., i, 492. 

2:6 Dithiothymine (Wheeler, McFar- 
land and Storey), A., i, 139. 
Dithymol, formation of (Brissemorrt 
and Blanchkti£rb), A., i, 314. 
Dithymolpiperazine (St Avignon), A., i, 

781. 

Di-n-tolu8neBttlphonyl-3-nitro-/)-tolu- 

idide (Ullman.v and Cross), A., l, 
887 

Di- p • toluenesulphonyl-tolylenediamine 

(Ullmann and Gross), A., i, 887. 
w-Ditolyl, 2:2' and 3:3'-rfibromo-, and 
2:2' :5 : 5'- Wrabromo-, rfisul [di ides 

(ZlNCKEandFROHNEBERG), A.,i, 315. 
Ditolyl-4:4'-acetic acid, 2:2'-rfianiino-, 
and its benzoyl derivative (Hellk.k 
and Aschkenasi), A., i, 738. 

Ditoly Idle thy lcarb amide (Houbrx, 

Schottmvller, and Freund), A., i, 
35. . , 

Di-P-tolyldisulphoxyethane, ami its 

Mmbromide (Fromm and Kaiziss), 
A., i, S54. 

Ditolylene jMfisulphoxide (Hilditch), 
T., 2591. 

o- and m*Ditolylene oxide (Sabatier 
and Mailhe), A., i, 669. 
Ditolylethane from paraldehyde and 

toluene (Fischer and Casts ek), A., i, 
662. 

Ditolylethylcarbamide 1 ^ (Houbrx, 
SCHOTTMULLER, and FREUND), A., 1, 


Di-^-tolylsulphonethane, and <H- aiw i 
tetrawiXw- (Fromm and Raizis.o a J 
' i, 555. _ ‘ 

Di-^-tolyldithioethane, and its tsi T( 
bromide, and di - and tdra^J, 
(Fromm and Raiziss), A., i, 554 . s 

-Di -a/3 - trimethyleneindolylmethaue 

(Borsche and Kienitz), A., i 759 
Dixanthogene. See Di-oxythiocarh^ic 
acid, esters. 

Di-wi-xylyl-4:4'-acetic acij, t-V-di. 
amino-, and its derivatives ^Heliex 
and Aschkenasi), A., i, 73 s. 

s-Dixylyldimethyl ether (Carre \ : 
620. 

Dodecane, a/wtfaromo-, hydrochloride 
platinichloride and benzoyl derivative 
(v. Braun and Trembler) \ ; 
26. ’ '' ' 

Dodecanedicarboxylic acid (FitASKEaud 
Hank am), A., i, 460. 
Dodecanetetracarboxylic acid and its 
ethyl ester (Franks and Haskam) 
A., i, 460. 

Dog, liver of the. See Liver. 

D«s, growing, phosphorus content nf 
(LiPSCnuTZ), A., ii, 224. 
heart. See Heart. 

Dolomite from Algeria, composition and 
optical properties of (Hutchissont 
A., ii, 306. 

Double salts. See Salts, double. 
Drinking water. See under Water. 
Drugs, new (Einhorn), A., i, 170. 
occurrence of betaines and choline in 
(Pulstokff), A., ii, 234. 
rate of action of, on muscle (Yeley 
and Waller), A., ii, 331. 
influence of, on oxidation in the 
organism (Baer and Meyerstein', 
A., ii, 1094. 

exhalation of, by the lungs (Cvsnsv), 
A., ii, 525. 

Drying apparatus (Baskervtlle and 
Stevenson), A., ii, 602; (Dowzard’, 
A., ii, 1053. 

Drying tower, reversible (Pfeiffer-, 


Di B-tolylethylene from paraldehyde and 
toluene and «-bronio- (Fischer and 
Castxer), A., i, 6t2. 
m-p-Ditolyl ketone, and its oxime and 
semicarbazoue (LaVaux and Lom- 
bard), A., i, 748. , 

Ditolylmethane from formaldehyde and 
toluene, and diamino-, and its di- 
acetyl derivative (Fisciier and Gross), 
A.,i, 661. 

Ditolylmethylcarbamide (Hoc ben, 
SchottmCllek, and Freund), A., 1 , 
35. 

Di-p-tolylsnlphonepbenylmethane 

(Fromm and Kaiziss), A., i, 555. 


A., ii, 285. 

Duboisiti hopwoodii, alkaloid of (Both- 
era), A., ii, 993. 

Duplobenaylidenethioacetone ,F ih'MM), 
A., i, 490. 

Duplo-p-xylylenebenzylidenemercapUl, 

and the corresponding sulphone 
(Autenrieth aud Beuttel), A., i, fit 
Duplo-p-xylylene-7'f- and -p- bydroxy- 

benaylidenemercaptal, ami their <> 
benzoates (Autenrieth and Htu- 
TEL), A., i, 61. 
Duplo-p-iylylene-m- ami 

mercaptal (AnisKiETH aud 
tel), A., i, 6L 
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Dura-Bantalin (Pekkin), T., 223 ; 1\, 

n't See Colouring matters. 
Dve-solutioufl, photochemical phenomena 

io (WB6MT); A., ii, 373 
Dyaamic isomerism. See under Affinity, 

chemical. 


E. 

r ar rabbit’s, action of radium bromide 
on the skin of the (Barkatt), A., ii, 

Earths, rare, magneto-chemical analysis 
of (Urbain), A., ii, 505. 
frtolliim dateriumy glucoaide of (Berg), 
A., i» 499. 

Ecbinoderm eggB. See under Eggs. 

Eder’s solution (Winthkr), A., n, 115, 
564. 

Edestin, analysis of (Osborne and 
Liddijs), A. , i, 598. 

Eggs, chemical and bacteriological study 
of (Pennington), A., ii, 224. 
development of, stimulus leading to 
(Loeb), A., ii, 320. 

animal, influence of radium emanation 
on the development of (Hertwig), 
A., ii, 320, 983. 

ecbinoderm, autolysis in (Lyon and 
Shackell), A., ii, 629. 
catalase of, before and after fertilis- 
ation (Lyon), A., ii, 54. 
fertilised, inhibition by potassium 
cyanide of the deleterious action of 
salt solutions on (Loeb), A., ii, 
878. 

frog’s, nucleo -protein in the yolk 
platelets of (McClendon), A., ii, 
54. 

lien's, dextrose in (Diamare), A., ii, 
320. 

changes in the fats of, during 
development (Eaves), A., ii, 

787 . 

sea- urchin’s, behaviour of nucleic acid 
in the cleavage of (Masing), A., 
ii, 731. 

inhibition of the toxic action of 
hydroxyl ions on (Loeb), A., ii, 

788. 

inhibition of the toxic action of 
certain poisons on, due to depres- 
sion of oxidation in the eggs 
(Loeb), A., ii, 1096. 
poisonous action of sodium chloride 
on (Loeb), A., ii, 1095; (Loeb 
and Wasteneys), A., ii, 1096. 
unfertilised, ey.tolysis in (Moore), 
A., ii 975. 


Eggs, unfertilised, of Asterua and 
Arlcu: ia, action of isotonic salt 
solutions on (Lillie), A., ii, 522. 
lecithins in the yolk of (Barmeri), 
A., i, 704. 

Egg-albumin, influence of temperature 
on the refractive index of (HER- 
litzka), A., ii, 1013. 
ionisation, hydration and rotation ol 
(Pauli), A., i, 905. 
action of, with hydriodic acid (Weyl), 
A.,i, 792. 

gclatinisation of, by hydrochloric acid 
(Moruzzi), A., i, 81. 
iicxone bases from (Chapman and 
Petrie), A., i, 82. 

compounds of copper and (Scala and 
Boxamaktini), A., i, 146. 
products of the. akaliue hydrolysis of 
(Gupta), A., i, 209. 
colour reactions of (Reichakd), A., ii, 
363. 

Eksantalal and its acetate (Semmler), 
A., i, 496. 

Ekaanta.loide (Semmler), A., i, 496. 
Elaidic acid, 8i- and i«-r?i-iodo (Aunaui> 
and Posternak.), A,, i, 459. 

! Af-Elaidic acid (tardaidic acid) (Ar- 
naud and Posternak), A., i, 356. 

! AT -Elaidic acid (Aiinaud and Poster- 
i xak), A., i, 459. 

1 Elasticity, torsional, and viscosity, 
j relation between (Faust and Tam 
mann), A., ii, 189. 

ElaBtin, metabolism experiments with 
{Abdekhai.uen and Uuehl), A., ii, 

i ° 84 . . 

) Elateridoquinone (Berg), A., i, 499. 

• Elaterin. action of silver oxide on 
(Bep.o), A., i, 499. 

r Elaterin, constitution of (Moore), T., 
1797 ; P.,215. 

I Elaterone and its phenyl hydrazonc ana 

| dioxime (Moore), T., 1803 ; P., 215. 

I Electrical conductivity. See under 
! Electrochemistry. 

1 Electricity. See under Electrochemistry. 

| Electrocapillary phenomena. See under 
Electrochemistry. . 

1 Electrocardiogram, influence of stroph- 
anthine, adrenaline and muscarine on 

the (Straub), A., ii, 434. 

Electrochemistry : — 

Accumulator, lead, rapid formation ot 
plates in (Just, Askexasy, and 
Mitrofan off), A., ii, 96 ; 
(Fischer), A., ii, 576. 
lead, evolution, of gas and capacity 
of the (Streintz), A., ii, 925. _ 
iron-nickel peroxide, reactions in 
the (Foekster and Herold), 
A., ii, 770. 
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Cell, Clark, heat development of the 
(Pollitzer), A., ii, 1029. 

Cells, cadmium chloride concentration 
(v. Biron and AphanassieFf), 
A., ii, 95. 

fuel (Taitelbaum), A., ii, 573; 

(Baur), A., ii, 574. 
high sensibility selenium (BROWN), 

A., ii, 573. 

standard, thermodynamics of 
(Cohen and Krttyt), A., ii, 178. 
Thermo-element, silver-nickel (v. 

Hevesy and Wolff), A., ii, 574. 
Coulometer, lead (Fischer and 
Thiele), A., ii, 681 ; (Fischer, 
Thiele, and Maxted), A., ii, 682. , 
Electricity, conduction of, in solid ; 
elements and compounds (Koe- 
nigsbrroer and Schilling), A., 
ii, 481. 

conduction of, in crystals (Doei.ter), 
A., ii, 818. 

in mixtures of metals and their 
salts (Aten), A., ii, 769. 
nature of, and its counexion with 
chemical reactions (Gili.et), A., 

ii, 381 - 

Thermoelectricity of alloys (Rvdolfi), 
A., ii, 575- 

Electrical conductivity and consti- 
tution of dissolved substances 
(Sekkoff), A., ii, 177. 
and ionisation of acids, bases, and 
salts in aqueous solutions at 
* high temperatures (Noyes, Mel- 
chf.r, Cooper, aud Eastman), 
A., ii, 257. 

diminution of, by colloids (Fkei), 
A., ii, 177. 

depression of, by uon -electrolytes 
(Armstrong aud Crothep.s), P., 
299. 

of liquid alloys ( Born em akn and 
Muller), A., ii, 924. 
and dissociation of organic acids 
(White and Jones), A., ii, 821, 

of concentrated aqueous solutions at 

zero (Sloan), A.; ii, 820. 
of aqueous solutions of salts, relation 
between density aud (Heyd- 
weiller), A., ii, 106. 
of highly conducting solutions, 
apparatus for determination of 
(Gibson and Gibson), A., ii, 260. 
of mixtures of dilute solutions 
(Gardiner), A., ii, 95. 
of nou-aqueou3 solutions at low 
temperatures (Walden), A., ii, 
684. 

of alloys and their temperature co- 
efficients (Gueutleb), A., ii, 570. 


ElECTROO HEM 1ST RY ; — 

Electrical conductivity „f 0 ,„. 

acids in aqueous solution ft* 
of temperature and dilution 1 
(White and Joses), a!, jl vj 011 
of certain metallic nitrides’ '«i • 
koff), A., ii, 254, l ' Hr ‘ 

of hydroxaraic acids fOrivw. 

MandalX), A., ii, 482. ‘ ‘ :| ' 

of the halogens in iiitroW,,,, 
(Bruner and Gale£ki) \ ■ 
382. ' ‘ v, ‘ 

of soap solutions (MclUiv 
Taylor), A., ii, 177. ' 1,(1 

volumetric analysis, bymeasuiemeiif 
of(DuTOlT), A., ii, 342. 
Electric arc, characteristic of the in 
gases and vapours (Kisicra ’amt 
Yamamoto), A., ii, 823. 

Electric discharge in sodium and 
potassium vapours, electrical and 
optical measurements in the 
(Gehlhoff aud HottgardtI a 
ii, 679. 

silent, chemical action of the (Moser 
and Isgarischekf), A., ii 
decomposition of water vapour ],y 
the (Kernuaum), A., ii, 818. ' 
Thermo-electric forces of certain m- 
tallic oxides aud sulphides (Weiss 
and Koenigsbergek), A., ii, 15. 
Spark gap, influence of the metal of, 
or the frequency of electrical vibra- 
tions (Wien), A., ii, 381. 
Electrical resistance of the alkali 
metals (Hackspill), A., ii, 821. 
Electrification, contact (Gum bach . 
A., ii, 93. 

positive, due to heating aluminium 
phosphate (Gaiuieit), A., ii, 92;l 

Electrocapillarity (Meyer), A., ii, 
259. 

Electrocapillary phenomena, with 

fused salts (v. IIevesy and Lorenz , 

A., ii, 822. 

Electro-catalysis (Alex£eff;, A., ii, 
98. 

Electrochemical and photochemical 
equilibria (Smith), A., ii, 24. 
reactions and electrode potentials 
(KisTIAKOWsky), A., ii, 258. 

Dielectric capacity, the nature of 
(Sutherland). A., ii, 116- 
Dielectric constants and other pro- 
perties of substances, relations 
between (DobrosekijoffI, A., u, 
94. 

of aoivento (Wai.des\ A, ii, JR 
of the halogen hydrides (Hi-saefer 
and Suhlukdt), A., n ,12. 

Dielectric propertiee of the _ element 

(DoBR08EKIK)FF)j A., n, ■ 
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I,- lt 0 TKOCllEMia'KV 

Cathode potential tall at a iiotassium 
electrode in argon (Gehi-hoff), A., 
ii, 571. 

Cathodic volatilisation (Kohi^chut- 
ter), A., ii, 96. 

Electrode, hydrogen, abnormal action 
of the (ENKLAAR), A., ii, 819. 
iron (Foerstek and Herold), A., 
ii, 770. 

oxygen^GRUBE), A., ii, 926. 
potassium, in argon, cathode fall of 
potential, at a (Gehlhoff), A., 
ii, 571. 

sodinm, potential of the (Lew id 
and Kraus), A., ii, 1027. 
thallium, potential of the (Lewis 
and Ende), A., ii, 571. 
potentials, and electrochemical re- 
actions (Kistiakowsky), A., ii, 
258. 

Electrolysis, investigation of, with the 
ultramicroscope (Kosson ocorr), 
A., ii, 97. 

of molten salts (Lorenz), A., ii, 
179 ; (Kailan), A., ii, 928. 
of alkaline-earth iodides (v. 

Hevesy), A., ii, 928. 
of solutions of inorganic salts in 
formamide (Rohler), A., ii, 684. 
separation of metals by (Buckmin- 
ster and Smith), A., ii, 1112. 
Electrolytes, conductivity and iouisa- ; 
tion of, in aqueous solutions ; 
(Clover and Jones), A., ii, 256. 
ionic equilibrium in solutions of 
(Partington), T., 1158 ; P., 114. 
condensation of water by (Cameron 
and Robinson), A., ii, 188, 692. 
the solubility influence of (Here), 
A., ii, 711. 

relations between the freezing-point 
depression, ionic concentration, 
and conductivity of (Goebf.l), A., 
ii, 268. 

action of aqueous solutions of, on 
germination (Mtcheels), A., ii, 
232. 

amphoteric, hydrolysis of salts of 
(Beveridge), A. , ii, 25. 
Electrolytic dissociation of fused salts 
(Lorenz), A., ii, 259. 
and conductivity of organic acids 
(White and Jonf.s), A., ii, 821. 
Electrolytic processes, oscillographic 
investigation of (Reich instein), A., 
ii, 1028. 

Electro syntheses (Losanitsch), A., i, 
1,542. 

Electromotive force, calculation of, 
from thermal measurements (Mag- 
sub), A., ii, 581. 


Electrochemistry : — 

Electron theory, and solid solutions of 
metals (Schenck), A., ii, 482. 

Electrons, number of, in an atom, 
(Growth E li), A., ii, 918. 
bound, behaviour of, towards electro- 
magnetic radiation (Koenjos- 
beiiger and Kilchling), A., ii, 
679. 

free, occurrence of, in chemically 
inert gases (Franck), A., ii, 817. 
negative, emission of, by alkali 
metals (Dunoyer), A., ii, 253, 
572. 

Ionisation produced by a -rays 
(Wheelock), A., ii, 1021. 
produced by an o-particle (Klee- 
man), A., ii, 92; (Geiger), A., 
ii, 473. 

produced by the splashing of mer- 
cury (Lonsdale), A., ii, 922. 
by chemical action and by splashing 
(Bloch), A., ii, 381, 480. 
by bubbling and chemical action 
(de Broglie and Bkizakd), A., 
ii, 480. 

by Rontgeu rays (Barela), A., ii, 
920. 

and chemical action (Rebopl), A., 
ii, 822. 

aud conductivity of acids, bases and 
salts in aqueous solutions at 
high temperatures (Noyes, 
Melcheu, Cooper, and East- 
man), A., ii, 257. 
of electrolytes in aqueous solu- 
tions (Clover and Jones), A., 
ii, 256. 

of air by the carbon monoxide flame 
and by radium emanation (DE 
Broglie), A., ii, 570. 
the effect of dust and smoke on 
the (Eve), A., ii, 479. 
of salts in mixtures with no common 
ion (Sherrill), A., ii, 570. 
of gases (Metcalfe, de Broglie, 
and Brizaiid), A., ii, 11. 
by the cathode rays ejected by 
X-rays (Kleeman), A., ii, 567. 
by the 0-r*ys of actinium (Klee- 
man), A., ii, 474. 
through mechanical division of 
liquids (n« Broglie), A., ii, 
480. 

of the nitrites, measured by the 
cryoacopic method (Ray and 
MUKHF.RJEE), P., 173. 
of the hot spring of Hamman- 
Salahin, near Biskra (Nodon), A., 
ii, 478. 

constants, tables of (Laby), A., n, 
81-1. 
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Ionic concentration, of hydrogen and 
hydroxyl in placental and retro- 
placental serum (Lob and Higuchi), 
A., ii, 326. 

Ionic equilibrium in solutions of elec- 
trolytes (Partington), T., 1158; 
P., 114 - . . . . 

Ions, adsorption of (Bournat), A., u, 
103. 

selective absorption of, by roots 
(PANTAN2LL1 Slid SELLA), A., 11, 

149. 

neutralisation of, produced in chemi- 
cal reactions (Proumen), A., ii, 
381, 479. 

rate of migration of (Rif.senfeld 
and Reinhold), A., ii, 14 ; 
(Denison), A., ii, 15. 
emitted by hot substances, specific 
charge of (Richardson and Hul- 
birt), A., ii, 923. . 

hydration and molecular heat of, in 
very dilute aqueous solutions 

(Mis), A., ii, 822. 

analogous to those of Rontgen rays 
in gases derived from hydrogen 
flames (de Broglie), A., ii, 769. 
electrolytic, theory of (Lorenz), A., 


u, 5//. 

gaseous, diffusion of (Sam.es), A., 
ii, 1024. 

large, in the air, mobility ol 
(Lusby), A., ii, 10 ; (Pollock), 
A., ii, 11- , 

Potential of chlorine, bromine ami 
iodine in methyl and ethyl alcohol 
(Nevstadt), A., ii, 102S. 
of the system silver-silver acetate, 
influence of dissolved gases on the 
(Jaqi'Es), A., ii, 383. 
oxidation of iron oxalates and of the 
oxalate ion (Schafer), A., ii, 380. 

Potentials, decomposition (Benne- 
WITZ), A., ii, 385. 

Potential differences at the contact ot 
two electrolytes (Pleyel), A., u, 


386. „ . , 

“Transfer resistance in revers- 
ible” electrolytic metal decomposi- 
tion (Sand and Black), A., ii, 259. 
Transport numbers, determination of 
(RiEsENFELi>and R einhold), A., ii, 
14 ; (Denison), A., ii, 15 ; (Lewis), 
A., ii, 683. . . 

Transport phenomena in solutions ot 
colouring matters (Vignon), A., h, 
483. . , . 

Voltameter, water, migration ot ions 
in the (Streintz), A., ii, 928. 

Electric vacuum furnace (Ruff), A., 
ii, 575. 


Electrolytes. See under 
chemistry. 

Electron theory. See under Electro- 
chemistry. 

Elements, distribution of the, ( u tl 
earth’s crust (Vernadsky) a ii 
1013. ’ ■’ 

genetic connexions between the (Mono 
A., ii, 491. 

atomic volumes of, before and after 
combination (Prideau*), T 2032 - 
P., 207. 

thermo-magnetic properties of („£• 
Bois and Honda), A., ii 4g 3 . 
(Honda), A., ii, 686. 
dielectric properties of the (Dobboskr. 
doff), A., ii, 93. 

periodicity of the properties of 
(Tociikr), A., ii, 773. 
and the part remaining in combina- 
tions, energy of (Qiurtaroli), A 
ii, 491. 

Elephant, pancreas of the (Fernandez 
A., ii, 427. 

Ellagic acid, preparation of (Buscbukff'. 

A., i, 117 ; (Trunkel), A.,i, 389. 
Ellagitannic acid, preparation nf 
(Nikrenstbin), A., i, 3S9. 
Emission spectra. See Spectra under 
Photochemistry. 

Emulsin, non-identity of, with cellase 
(Bertrand and Common), A., i, 800. 
hydrolysis of ainygdalin by (Roses- 
thaler), A., i, 403. 
hydrolysis of salicin by (Hudson ami 
“Paine), A., i, 83. 

| resolution of racemic cyanohydrins by 
(Feist), A., i, 402 ; (Rosenthaleh], 

A., i, 603. 

enzymes of (Armstrong and Horton?, 

A., i, 602. 

rapid detection of (Armstrong). A, 
ii, 668. 

5-EmnUin (Rosenthaleu), A., i, BOO. 
Emulsions (Ostwald), A., ii, 104. 
clearing of (Fasto and hTKiTAli), A. ; 

ii, 600. . 4 . 

of oil and water, constituents ol 
(Robertson), A., ii, 697. 

Enantiomorphous substances, disMa- 
! tion of mixtures of (Evans), 1.. -•«; 


P 251. 

Snargite, from Ouray Co -> C “ te “ 
(Thobxtiis), A., ii, 118- , 

Sncrgj. See unJer Athmt.v 

Snterolipaw (Jasses), A., n, ® • , 

inxymatic precede., mamr am it » 
meaning nf the concentration of * 


i 


action of poisons on (Sastes*®), l , 

ii, 331. 
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Eczyme, diastatic, in leucocytes (Haber- 
lani>t)> A.., ii« 515. 
capable of splitting cholesterol esters, 
Joes the liver contain an ? (Rondo), 
A., ii. 791. 

peptide-splitting, of ovaries(KoRLExcK 
and Lob), A., ii, 1088. 

Enzymes, studies on (Sorensen), A., i, 
147. 

chemical composition and formation of 
(Euler and af Ugglas), A., i, 345, 
796. 0 

study of, by means of the synthetical 
polypeptides (Koelker), A., i, 794. 
cataphoresis of (Iscovesco), A., i, 290. 
the protective action of proteins on 
(Rosenthalee), A., i, 600. 
inactivation of, and formation of anti- 
substances in the presence of collod- 
ium (Porter), A., i, 600. 
asymmetric syntheses by means of 
(Rosenthaler), A., i, 603. 
capable of splitting asparagine, distri- 
bution of, in the organs (v. Ft’RTH 
and Friedmann), A., ii, 788. 
and poisons (Bywaters and Waller), 
A., ii, 736. 

in bacteria (Ahderhaldkn, Pixcus- 
sohn, and Walther), A., ii, 989. 
of diastase (Ljaltn), A., i, 907. 
of emulsin (Armstrong and Horton), 
A., i, 602. 

of gum-acacia and other gums (Grafe), 
A., i, 148 ; (Reixitzer), A., i, 290, 
of malt, filtration of (Holdeuer), A., 
i, 212. 

of the mammary gland (Grimmer), 
A., i, 325. 

of milk (Sarthou), A., ii, 326; 
(Meyer; Gerber), A., ii, 527 ; 
(Wohlgemuth and Strich), A., ii, 
633. 

of boiled milk, coagulation of fresh 
milk by (Gerber), A., ii, 633. 
from muscle (Ransom), A., ii, 524. 
of nuclein metabolism (Sciiittex- 
helm), A., ii, 52. 

of pancreatic juice, action of heat on 
the (Visco), A., i, 603. 
amount of, in dog’s blood plasma 
(Ahderhalden and Pincussohn), 
A., ii, 318, 319; (Abderhai.den 
and Immisch ; Abdkrhaldf.n and 
Israel ; Arderiialden and 
Sleeswyk ; Abderhalden and 
Brahm), A., si, 319. 
acting on disaccharides in the human 
embyro and new-born child (Ibra- 
him ; Ibrahim and Kaumheimer), 
A., ii, 629. 

autolytic, behaviour of d-leucyl-7- 
tryptophan towards (Fischer), A., 
i, 599. 

xcviii. ii. 


Enzymes, inorganic (Bredig and 
Sommer), A., ii, 284. 
intracellular, detection of (Abder- 
halden and Pringsheim),A. ,ii,437. 
nuclein, extracts of, relation of, to 
physiological phenomena in the 
living organisms (Jones), A., ii, 526. 
oxidising, preparation of, from plant 
extracts (Bach), A,, i, 291. 
fat-splitting and oxidising, of the 
thyroid glands (Juschtschenko), 
A., ii, 526. 

peptolytic, detection of, in animal 
and vegetable tissues (Abder- 
HALTjen), A., ii, 666. 
in cancer and other tumours (Abiikk- 
halden and Medigreokanu ; 
Abderhaliiex and Pincussohn), 
A., ii, 636. 

proteolytic (Hirayama), A., i, 449. 
action on protamines (Takemura), 
A., i, 82. 

purine, of guinea-pig anil rabbit 
(Mitchell), A., ii, 731. 
estimation of, in the faces (Ury), A., 
ii, 145. 

Enzymes. See also 
Aesulase. 

Alcohol-oxydase. 

Aldehydase- 
Aldehydeinutase. 

Allisin. 

Amygdalase. 

Amylase. 

Anaeroxydase. 

Antileucoprotease. 

Antiprotease, 

Catalase. 

Cellase. 

Chymosin. 

Diastase. 

Emulsin. 

Enterolipaso. 

£-Glucase. 

Erepsin. 

Glycogtma.se. 

Gynocai dase. 

Hedera-peroxydase. 

Iutertase. 

Lactic acid ferments. 

Leucoprotease. 

Linase. 

Lipase. 

Methylglucase. 

Oxydase. 

Pepsin. 

Peroxydase, 

Primcverase. 

Prunase. 

Reductase. 

Trypsin. 

Tyrosinase. 

Yiscosaccharase. 


90 
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Enzyme action, studies on (Armstrong 
and Armstrong ; Armstrong, 
Armstrong, and Horton), P., 334; 
A., i, 602; (Armstrong and Eyre), 
P., 335. 

influence of environment on {Pavy 
and Bywaters), A., ii, 1098. 
influence of neutral salts on (Starken- 
stein), A., i, 449. 

Enzyme action. See also under Affinity, 
chemical. 

Epidermis, human, cholesterol esters in 
the (Salkowskj), A., ii, 142. 

Epinephrine. See Adrenaline. 

Equation of state, general (Dkucker), 
A., ii, 110. 

Equilibrium 

Phase, influence of the surface of a 
solid, on the latent heat and on 
the melting-point (Pawloff), A., 
ii, 1033. 

Phase rule (Muller), A., ii, 24 ; 
(Bociouch), A., ii, 701. 
demonstration of (Boulouch), A., 
ii, 110. 

applications of the (Lehmann), A., 
ii, 772. 

in binary systems (Ruer), A., ii, 
194. 

and the composition of eutectic 
mixtures (Gorroff), A., ii. 111. 
Phases, nature of the transition layer 
between two adjacent (Lewis), A., 
ii, 829. 

osmotic equilibrium between two 
fluid (Gay), A., ii, 1043. 
Equilibria, photo- and electro-chemical 
(Smits), A., ii, 24. 
in ternary and quaternary systems 
in which two liquid layers occur 
(Fontein), A., ii, 596. 
in the system : water, ammonium 
nitrate, and silver nitiate 
(Schreinemakers and de Baat), 
A., ii, 489. 

heterogeneous, in dissociating com- 
pounds (Scheffer), A., ii, 278. 
a maximum and minimum pres- 
sure in, at r. constant tempera- 
ture (Scheffer), A., ii, 697. 
between aqueous ami metallic 
solutions (Smics), A., ii, 101. 
Equilibrium, internal, and allotropy 
(Smits), A., ii, 195, 400. 
in a gaseous system, influence of 
radium emanation on (Usher), 
T., 389 ; P., 20. 

between a dilute solution and the 
pure solvent (Guglielmo), A., ii, 
107. 

neutrality, in bloo<l and protoplasm 
(Henderson), A., ii, 139. 


Equilibrium 

Equilibrium, three-phase, f OT 

system which S 
crystals (Keith-), a, ii, 

showing a pressure rnii,i muni ; 
the ease of a dissociating " 
pound of two 
(LEoroml, A., ii lyo 1 “™ ls 
in binary solutions, iufiuonco „f 
substitution on 01 

DA.MER, OWL.ViSS^ 

in the systems alkali, 
acid, and water (D ! A« "5 
SCHHEINEE), A., ii, 1(150 ““ 

m the system, water, ail( | 
ammonium, and ferrou, s,,],,),,, : 
(SOHRKIXBMAKKlts), A ii 
in the system, water, "potassium 
carbon ah', potassium e tWl 
piopylmalonate (M'Davir) 4 
ii, 837. ’ 

in the system, alcohol, ether wah-r 
sulphuric acid, and e( i, r ] . 
lilrnne acid at 0 " (Kkehavn 
A., 11, 701. 

betwecu ammonium benzoate, beni- 
amide and water (Heir), \ a 
701. h ‘ " 


m solutions of potassium iodide 
saturated with iodine (l)Hiv aiJ( j 

MacKay), A., ii, 820. 

in the system, sulphuric acid, am- 
monium sulphate, and water n 
30 u (VAN Dorp), A., ii, m. 
in tlie system, sulphuric acid, 
lithium sulphate, and water at 
30 s (van Dorp), A., ii, 638, 
in the system, mercuric chloride and 
pyridine (McBride), A., ii, 401. 

Equilibrium, chemical. See under 
AHluity, chemical. 

Equivalents of metals, apparatus of 
determining (Banerjee), A., ii, $97, 

Erbium, action of, on the frog's heart 
(Mines), A., ii, 794. 
compounds, spectra of (Hofmann and 
Kirmheuthkr), A., ii, 171. 

Erbium oxide {••rbki) and salts, from 
titanium mineials (Hofmann). A., ii, 
1073. 

Eiciwstackys huimata, glmaiside «t 
(KhuCRII, A., ii, 151. 
roots of, presence of staclivose and 0 i 
a glucoside hydrolysed by cums® 
in (Khouri), A., ii, 8S6. 

Erepsin, relation of trypsin W 
(G la ess nek and Stateei;), A., ii 
627. 

amount of, in hi nod -free organs ;v®>- 
iieim and Plktseitf), A„ii.®- 
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Erepato of the cabbage (Blood), A.,i,796. i 

r re -ot constituents of (Bauger ami | 
Dale), P. f 128. 

active principles of (Barger and ' 
‘ Dale), T., 2592 ; P., 327. 
the alkaloids of (Barger and Ewins), j 
T., 284 ; P. } 2. 

base from, and /3-amino-4-ethyl- j 
glvoxaline, physiological actions of j 
(Ackermann and Kutscher), A., ; 
ii, 881 

Ergotamine. See Tyramine. 

Ergotoxine, and its ethyl ester, salts of j 
(Barger and Ewins), T., 284; P., 2. ■ 

Ergoxanthein (Wenzell), A., i, 693. j 

Eriodictyol (2:4 iQ-trihydroxijjyhen yl 3:4- , 
dihjdroxystyryl ketone) constitution i 
and methyl derivative of (Tutin), T., j 
2058 ; P., 222. 

(tf-EryfchriO acid, preparation of (Neu- 
BElto), A., i, 214. 

Erythritol, natural and racemic, syn- 
thesis of (Pariselle), A., i, 463. 

Erythrodextrin, from the urine of a dog 
(Kotake), A., ii, 528. 

<?- and /-Erythro-ayS-fnhydroxy valeric 
acids and llieir derivatives (Nek), A., 
i, 713. 

Erythronic acid. See Erythric acid. 

Eserine ( physostigmine ), fluorescent 

derivative of (Gaubert), A., i, 62. 
physiological action of (Cl'sHNY), A., 
ii, 1095. 

Ester, C 9 H 12 0-, from the interaction _ of 
ethyl malonate, sodium ethoxide 
and iodine, and its phenylhydrazone 
(Komnenos), A., i, 542. 
C 16 H 15 ON 3 S,from5-thion-l:4-dipheuyl- 
urazole (Nirdlinger and AcreeI, 
A., i, 786. 

from potassium derivative 
of anthraquinone-2:3-dicarboxyl- 

imide (Willgkrodt and Maffez- 
zoli), A., i, 679. , 

C^H^Oig, from ethyl sodiodicarboxy- 
glutaconate (Guthzeit and Hart- 
mann), A., i, 387. 

Esters, formation of (Goldschmidt and 
Udby), A., ii, 283. 

exchange of alkyl in, by means of 
alcoholic ammonium hydroxide 
(Leuchs and Thkodorescu), A., 

i, 395. 

of halogen-substituted acids, hydro- 
lysis of (Drushel and Hill), A., 

ii, 702. 

of monobasic aliphatic acids, action of, 
on the sodium derivative of phenyl- 
acetonitrile (Bouroux), A., i, 623. 
»ter acids, of thioearboxylic acids with 
aliphatic alcohol-acids (Holmberg), 
A., i, 361. 


Ester condensation (Wislicenus and 
Silbekstkis), A., i, 538. 
Esterification, modification of, Fischer’s 
method of (Pribram), A., i, 288. 
Ethane, Mra chloro-, physical and physio- 
logical properties of ( Veley), A., 

i, 21 4. 

absorption of, in man and animals 
(Lehmann and Hasegawa), A., 

ii, 9S2. 

Ethanes, chloro-, the solvent action of 
(Hofmann, KiRMREUTHER,andTHAL), 
A., i, 168. 

Ethenylamido oximes, mono-, di-, and 
fribromo- and chloro-, also cliloro- 
oximino-, iodo-, and oximiuo-, with 
their derivatives, and nitro- (Stein- 
KOl’F, Boh RM ANN, GrOnupp, Kirch- 
hokk, Jurgens, and Benedek), A., 
i, 306. 

Ether, 0 ft H i? 0 2 (Pariskllk), A., i, 353. 
C 2J H.* 1 0 4 N, From chloro-o-nitrobenzyl- 
deoxylienzoin (SromsEand Wilson), 
A., i, 624. 

Ether. See Ethyl ether. 

Ethers, aromatic alkyl, preparation of 
(Farbenfabriken voioi. F. Haver 
& Co.), A., i, 726. 

phenylic and diphenylic, catalytic 
preparation of (Sabatier and 
ilAILHE), A., i, 669. 
reaction of alkyl derivatives of sodium 
with (Schokigin), A., i, 547. 
mixed, catalytic preparation of, from 
i alcohols and phenols (Sabatier and 
Matlhe), A., i, 668. 

; Ethereal oils. See Oils, vegetable. 

! Ethereal sulphates, excretion of, after 
! administration of aromatic compounds 
(Stern), A., ii, 880. 

Ether-thiocarbamides and their relation 
to ^-ammonium bases (Johnson and 
Guest), A., i, 729. 

i Etholides. See Waxes of the Conifers 1 .. 

Ethoxalylanthranil (Bogert and Gout- 
neu), A., i, 284. 

Ethoxyacetamidophosphoric acid, di- 
bromo-, diethyl and dimethyl esters 
(Stkinkopf, Boh rm ann, Grunupp, 
Kikchhoff, Jurgens, and Rrnedek), 
A., i, 308. 

o-Ethoxyacetyloxybenzoic acid (Chkm- 

ische Fabrik von IIeyde.n), A., i, 
486. 

2-Ethoxybenzaldehyde, 5-mtro- (Clay- 
ton), T., 2109. 

5-p-Ethoxybenzeneazo-8-hydroxyquinol- 

ine, and its hydrochloride and sodium 
salt (Fox), T., 1344. 

Ethoxybenzoic acid, o-hromo-, and p- 

bromo-, and its ethyl ester (Cuemischk 
Fabrik von Heyden), A., i, 37. 
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and ji-Ethoxybenzoic acids, 

menthyl esters of (Cohen amt Dud- 
ley), T., 1741. . 

4 '-Ethoxy-2-benzoylbenzoic acid, ^ - 

hydroxy-, and its ethyl ester (Iambor 
and SciiilncH), A., i, 559. 
o-Ethoxybenzyl chloride (Pschoru and 
Zeidler), A., i, 425. 

l.a-Ethoxybenzyl-2-naphtbol-3-carb- 

oxylic acid, methyl ester of (1 rif.dl), 
A.,i, 742. , , 

5-Ethoxybutane, a-chioro-0-hyaroxy-, 
and a^-dihydioiy- (Pakiskh*), A-, 

Ethoxycaryophyllene, nitroso- (Deo.- 

sen and Pm life), A., i, 5/j. 

a-Ethoxy-3d-dimethylbutync acid, ami 

its calcium salt (Egorova), A., i, 

91 

3 Ethoxy-l:l-dimethyl-A-' -ei/Wahexenyl- 

idene-5-ncetonitrile (Chossley and 

Gilling), T., 531. , 

3-Ethoxy lil-dimethyl- A ri/cfohexenyl- 
idene-5 cyanoacetic acid, and its iso- 
meric ethyl esters (Ckossley and 

3-Ethoxy- l:l-dimethyl- A'-cyr/ohCEeiiyl- 

idene-5 propionitrilO (Cirossl.EY and 

Ciiuko), T., 584 . . 

6-Ethoxy- 1:3 dimethylhydantoylmethyl 

amide (Biltz), A., i, 573. 1 

Ethoxydiphenylethylallyl alcohol (Key- 

nolds), A., i, 858. 

Ethoxycy</<>hexane-2:3-diol (B run el), 

Ethoxyhexylene, and its <(, bromide 
(Diosseau), A., 1, 8»4. I 

fl-Ethoxy-3-methyl n-bromomethyletyT- 
ene, /3:5-</ibroino-6*hydroxy- (tniEh 

and Moskopp), A., i, 334. 


ana m ~ 

4- Ethoxy - 2 ■ methylcoumarone 

KENRit.n and v. Kostanecki), A., , 

5- Ethoxy-lmethylhydantoylmethyl- 

amide (Biltz and Kreb>), A., b 624- 

7 .Ethoxy- 3 -metbylpyrazoquinazoine 

(Michaelw, Krv«, Leo, and /aym\ 


•ibromo 


A., l, nI4. 

Ethoxyc yr/ opentendiv-ne, ™ 

(Jackson ami Hist). A .’ -p" H oi'R 

o-Ethoxyphenylacetic acid a m hour 

and Zeimler), A., l, , 

o-Ethoxyphenylacetonitnle \l « hour 

and ZF.iDLKB), A., i, 4‘2;>. 

a 2 - Ethoxyphenyl-2-anuno-3:4- dimeth 

oxycinnamic acid (Pschorr and 
Zeidler), A., i. 425. 
a . c is- and trans ;>-Ethoxyphopylcam- 
phoramic acids (Pa m, Leone, and 
D’Kmilio), A., i, 675. 


p-Ethoxyphenylcitraconamic acii 
(Piuiti, Pacniello, and Maucuno) 
A., i, 672. 

p-Ethoxyphenylcitraconimide (Pi lT]I 

Pagniello, and Marciano), a,, i,^ 
Ethoxyphenylethylpropiophenone, and 
its semicarbazide-semicarbazone (Key- 
NOJ.ds), A., i, 858. 

«-Ethoxyphenylfumardiamide (Pi utti > 
A., i, 24. 

^-Etboxypbenylitaconamic .acids ami 
their silver salts (PlUTTi, Fua, ail ,j 
Rossi), A., i, 673. 

p - Ethoxy phenylitacondiamide (PnjTTi 
Foa, and Rossi), A., i, 674. 
p-Ethoxyphenylitaconimide (Pi mu, 

Foa, and Rossi), A., i, 673. 
p. and s -p -Ethoxy phenylmaleimide 

(Piutti), A., i, 23. 

jn-Ethoxyphenylmaleinamic acid (Pi. 
urn), A., i, 23. 

p-Ethoxyphenylmesacondiamide (Pi. 
utti, Pagniello, and Marciano) 
A., i, 673. 

a-2'-Ethoxyphenyl-2-nitro-3:4-dimeth- 
oxycinnamic acid (Psciiorr and 
Zeidi.ee), A., i, 425. 
2-Ethoxy-^-phenylpropionic acid, aB-rfi- 
broino-5-nitro-, methyl ester (Clay- 
ton), T., 2110, 

^-Ethoxyphenylpyrocinchonamic acid, 
jj-pheuetidine salt of (Piutti and 
Abati), A., i, 674. 
p-Ethoxyphenylpyrocinchonimide (Pi- 
utti and Abati), A., i, 674. 
7-Ethoxy-3-phenylpyrazoqumazoline 
(Mhtiaei.cs and Leo), A., i, 515. 
/j-Etboxyphenylterepbthaldiamide {Pl- 
UTTi, Pugi.iese, and Sei.vaikii), A,, 
i, 676. 

Ethoxypiperonylidenepinacolinc, n- and 

3- and bromo- (Boon and WlLSOSi, 
T., 1755 ; P., 208. 

Ethoxyquinolineazophenol (Pox), T.. 

1347. 

Ethoxy triphenylallyl alcohol m- 

solos), A., i, 859. 

Ethyl alcohol, first synthesis of (Mel- 
doi.a), A., i, 533- . 

apparatus for preparation of ahsdw 
(Warren), A., i, 350. . 

and water, molecular compounds »< 
(Fa'vssett), A., i, 533. 
and water, refractive indices of ma- 
tures of (Sidf.ksky), A., n. ■ 
and acetaldehyde, the sys cm 
xml PR Lkevw),A., i, 8 ». 
and sulphuric acid, 

the reaction between (henu-' 
A., ii, 700. 


DT.mii.I‘>), A., i, prmim'tiou of forn,ah!chy<k « to 

Ethoxyphenylcamphonnnde BrlTl , 1 utj(m , |f (VoiskxW), A., >, • 

I anel D’R.MU.IO). A., I, &/•»■ 


-jjI.iwa; * 

Leone. ami D’hnn.io), 
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Ethyl alcohol, influence of, on metabol- 
ism (Mendel and Hilditch), A., ii, 
223. 

influence of, on the quantity of 
phosphatides in animal organs 
(Siebkk), A., ii, 147. 
ether and chloroform, comparative 
effects of, on blood- pressure (Waller 
and Symeb), A., ii, 432. 
detection of, in the presence of methyl 
alcohdi (DenigJss), A., ii, 1115. 
detection of methyl alcohol in (De- 
NiGts), A., ii, 461. 

toxicological detection of (Lrcco), A., 
ii, 461. 

estimation of (Sidersky), A., ii, 161. 
estimation of aldehydes in (Roxnet), 
A., ii, 663. 

estimation of ethyl ether and benzene 
in (Wolff), A., ii, 1116. 

Ethyl ether, kinetics of the formation 
of (Kremann), A., ii, 945. 
preparation of (Senderexs), A., i, 
649. 

critical phenomena of (Young), A., ii, 
1032. 

drying of moist (v. Siebjsnuock), 
A.,i, 150. 

solubility of, in water (Osaka), A., i, 
649. 

and sulphuric acid, physical properties 
of mixtures of (Pound), P., 311. 
action of, on the circulation (Emblky), 
A., ii, 2*28. 

anthrsiquiiione ami naphthalene, 
critical phenomena of the system 
(Prins), A., ii, 1050. 
compounds of, with mercuric halides 
and halogen salts (Marsh), T., 2305. 
chloroform and alcohol, comparative 
effects of, on blood-pressure (Wal- 
ler and Symes), A., ii, 432. 
estimation of, in alcohol (Wolff), A., 
ii, 1116. 

Ethyl nitrate, condensation of, with o- 
bromophenylacetonitrile (Wislice- 
Nusand Fischer), A., i, 621. 
barium sulphate, decomposiiion of, in 
acid ana alkaline solution at dif- 
ferent temperatures (K REM ANN'), A., 
ii, 596. 

2-Ethylaminobenzoic acid, 4-iodo- 
( Wheeler and Johns), A., i, 843. 
Sdodo- (Wheeler and Johns), A., i, 
381. 

p-Ethylaminobenzoic acid, and its acetyl 
and chloroacety] derivatives (Houben 
and Freund), A., i, 111. 

4-Ethylamino-5-keto-2:2:4 trimethyl- 
tetrahydrofuran, and its pheuylearb- 
amide and nitroso- derivative (Kohx 
and Bum), A., i, 137. 


] 2-Ethylaminomesitylenic acid (Wheel- 
er and Hoffman), A., i, 666. 
4-Ethylamino-2:2:3-trimethyl-l-ethyl- 

5-pyrrolidone (Kohx and Bum), A., 
i, 137. 

j 4-Ethylamino-m-toluic acid (Houben, 

I Sohottmuller, and Freund), A., i, 
j 35; ( W heeler and Hoffman), A.* 

| i, 660. 

; 6-Ethylamino-?n-toluic acid (Houben, 
j Schottmuli.er, and Freund), A., i, 

; 35. 

; Ethylamraonimn iiidi-chloride and 
! bromide (Gutrieu and Riess), A., 

i i, 97. 

j platinibromide (Gutbier and Baukie- 
del), A., i, 12. 

| Ethylaniline, absorption spectrum of 
(Purvis), T., 1551. 

j 2:-l:5-irinitio- (van Rom burgh), A., 

! i. 20. 

3-Ethylanilinomethyl-l -phenyl -4:4-di- 
j methylpyrazolone (Gault and Thi- 
j , rode), A., i, 357. 

: y-Etbylanilino-aa- dimethylacetoacetic 
' acid, ethyl ester (GAULTandTiURODE), 
A., i, 357. 

; Ethylanilinomethyl l.vcpropyl ketone, 

and its phenyl iiydrazone (Gault and 
; Till RODE), A., i, 357. 
j Ethylbenzene, o- and p-iodo-, and their 
derivatives (Schreiner), A., i, 467. 
i a /3:fl:3:5-/w«tabroino-2-hydroxy-, and 
its acetyl derivative (Flints and 
Moskovp), A., i, 332. 

2-Ethylbenziminazole 5-carboxylic acid, 
methyl ester and derivatives ( Ein horn 
and IJhlfelder), A., i, 173. 

Ethylbenzo'.yr^heptadienone (Thiele 
and Weitz), A., i, 854. 
i a-Ethylbntyric acid, a-bromo-, a-amino-, 
o chloroacetylamino- and a-glycyl- 
amino- (Rosenmund), A., i, 68. 
a-hydroxy-, l-phcnyl-2:3-<limethyl-5- 
i pyrazolone ester (Riedel), A., i, 434. 

| Ethylimlyrylaminoacetic acid, bromo- 
ethyl ester (Rosenmund) A., i, 68. 
j Etbylbutyrylglycinamide, bromo- 
■ (Rosenmund), A., i, 69. 

| 0-Ethyl-i|'-carbamidoacrylethyl-iJ/-thio- 
carbamide,a-eyano-(JoHNS0N),A.,i,69. 

6-Ethylcarbamino-a-naphthol-3-sul- 
phonic acid, sodium, and barium salts 
(Badisciie Anilin- A Soda-Fabmk), 
A., i, 667. 

o-Ethylcarbonatobenzoie acid, anhydride 
of (Einhokn and v. Bagh), A., i, 260. 

^-Ethylcarbonatobenzoic acid, and its 
chloride (Fischer and Freudknberg), 
A., i, 266. 

o-Ethylcarbonatobenzoyl chloride {Ein- 
hokn and v. Bagh), A., i, 260. 
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o-Ethylcarbonatobenzoyl-p-anunohen- 

zoic acid, ethyl ester of (Kikhorn and 
v. Bagh), A., i, 260. 

o-Ethylcarbonatobenzoylanthramlic 

acid, methyl ester of (ElNHORK and 
v. Bagh), A., i, 260. 

2-o-Ethylca.rbouatobenzoyloxybeiizoic 
acid (cthylcarbonylsaJicylosal iajlic acid) 
(Boehringer & Sohnr), A., i, 386. 

a-Ethylc&rbonatobenzoyloxybenzoic 

acid, and its chloride (Fischer and 
Fkeudenbekg), A., i, 266. 

Ethyl -carbonato?s«butyronitrile 

(Davis), T., 051 ; P-, 90. 

Ethylcarbonatodi-p-oxybenzoyl-poxy- 

benzoic acid (Fischer and Freuden- 
bEV.G), A., i, 266. 

Ethylcarbonatotri-p-oxybenzoyl^-oxy- 

benzoic acid (Fischer and Fkeuden- 
berg). A., i, 266. 

Ethylcarbonylsalicylosalicylic acid. 

See 2 o- Kthylcarbouatobciizoyloxy- 


benzoic acid. 

Ethyl frichloroetbyl ether (C onsortium 
fur Elect rochem isc h k Industrie), 

A., i, 650. , 3 , . .. 

Ethylcinchotoxol, salts and dernatnes 
of (Comanpucci), A., i, 582. 
Ethylcinchotoxile, cliloro-, and its 
picrate ami platiiriehloride (Coman- 
Di’cci), A., i, 583. 

1- Ethylcitronellol (Austeiiwkjl aud 

Cochin), A , i, 572. ... 

2- Ethyl 3 :4-dihydroisoquinolinium, (>:< - 

dihvdroxy-, hvdroxide, phenol-betaine, 
and' derivatives of (1 ’tman), T., 280. 
Ethyldithiocarbamic acid, diloromer- 
curic salt (Anschutz), A., i, 158. 
Ethylene, preparation of (Sf.NDKkess), 

A., i, 649. 

theory of the formation of ( K kkm Ann), 

A., i, 453. j 

cuprous compounds of (MaNCHOT and ; 

Brandt), A., i, 35. . j 

derivatives, stereoisomeric, conversion j 
of stable into labile modifications, | 

by ultra-violet light (Stoekmkr), j 
A., i, 114. ir . I 

Ethylene, chloro-derivatma, additive ! 
compounds of (Hofmann and 
Kirmrei thek), A., i, S. .... 
inch loro-, physical and physiological 
properties of (Veley), A., i, 214. 
uses of, in analytical chemistry 
(Cowing-, Scopes), A., ii, 647. 
chloro-fri-iodn- (Hofmann aud 
Kirmreuthek), A., i, 16- 
Ethylene glycol, electrolysis of (Lon 
aud Pulvermacher), A., i, 94. 

Etbylenediamine, compound of, crystal- 
lographic properties of (Frank), A., 
i, 302. 


Ethylenediamine2>crch]orate(HciFMAVN-, 

Both, Hobold, and Metzi.euI, j, 
818. 

Ethylenediammoninm mdi-chkride and 

bromide (Gutbier. and Kle.-x'i \ 

i, 98. 

platinibromide (Gutbier an ,[ 
Bauriedel), A., i, 13. 
Ethyleneguanidine. Sue Tetmhyilro- 
glyoxaline, 2-vmino-. 

Ethylenic compounds, strfboiarmicrlc 
transformation of (Pfeiffer and 
Langenberg), A., i, 810. 
1-Etbylglyoxaline, 2:4:5-W-iodo- 
(Pauly), A., i, 639. 

4-Ethylgloxaline, 3-amino-, ami other 
active principles of ergot (Bakueh 
and Dale), T., 2592; P., 327 ; A, 

ii, 736. 

and an ergot base, phvsiolngiwil 
actions of (Acker Manx and Kr rs- 
ciiEii), A., ii, 881. 

Ethyl hydroxy-scc. -butyl ketone (Bi.atsf. 

and Herman), A., i, 534. 

Ethylidene flh'benzoate (Wegscheideu 
; and Spath), A., i, 156. 

I syn Ethylidenesalicylamide (Hicks), T., 

! 1034 ; P., 91. 

Etbyliminothiolcarbonic acid, dimethyl 
j ester, and its picrate (Dmlkpixe), A., 

| i, 613. 

3-Ethylindole, tf-amino-, syntheses of 
i (Rwiss and Laidlaw), P., 343. 

Ethylketencarboxylic acid, ethvl est,r 
j (Staudingkk and Bkrf.za), A., i. 89. 
Ethylmalonic acid, and bromo-, chlorides 
of ethyl esters, and anilide(STAn)lN0F.K 
i and Bereza), A., i, 90. 

Ethylmalonylbishydrazoneaceto-ecetic 

i acid, ethyl ester (BCtow and Bozen- 
hardt), A., i, 103. 

: Ethylmalonyldihydrazide (Bulow «ml 

! Bozenhardt), A., i. 103. 

j 4- and 6-Ethylnitrosoamino-^-toliuc 

acid (Houben, SchottmCllek, m\ 
Fkf.und), A., i, 35. 

7-Ethylpentane, 7-chloro- (baiuEixEf.!, 
A., i, 661. _ . a , ., 

a-Ethyl-A^-pentenoic acid, aim ns 
barium salt (Fiuiiteu and Obladex, 
A., i, 87. . 

a-Etbyl-M-nentenoic acid, traustoimfr 
tion of into jS-cthylvak-rohictmie, and 

ethyl ester and toluidide of (/ U . H 
Kikfkr, ami Bernoulli), A., >> <■ • 

«-Ethylpropylmalonic acid, cfiiyi »■ 

(Reynolds), A., i, 808. 

3-Ethyl-^'thiocarbamidoacrylic acid, 

cvauoetbvt t* s lor ;Johnw»n), - -. - 
Ethyl' I i - thiocarbonatoacetanih“®( 11 " 
Jr.,; nnd 1 sii.ani,kki.ib.-«), *•, i- 

834 . 
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Ethylfr*thiocarboEatoaeetanilide(HoLM- 
beko and Psilanderhiblm), A.,i,8jl4. 
a . y-, and 5-Ethylthiocodide, and tlieir 
derivatives (Pschorr and Rollett), 
A., i, 420. 

jg.Ethylthiocodide hydrochloride 

(Pschorr and Krech), A., i, 422. 
Ethylthioglyeollphenylhydrazide (Fre- 
mens aud Forster), A. f i, 192. 
Ethylthiolacetic acid, platinous salt, 
photo-tfiumformation of (Ram berg), 
A. , i, 218. 

4 Ethylthiolanthraquinone, 1 -acetyl- 

amino-1 -amino-, and l-benzoylamino- 
(Fahbenfabriken vorm. F. Bayer 
& Co.), A., i, 751. 

1- Ethylthiolanthraqumone-5-sulphonic 

acid, sodium salt (Fabbenfabrikkn 
vorm. F. Bayer & Co.), A., i, 751. 

2- Ethyl thiol -6-pyrimidone, 5-cyano- 

{ Johnson), A., i, 69. 

a-, 7 *, and 5-Ethylthiomethylmorphi- 

methine, and their derivatives 
(Pschorr and Rollett), A., i, 420. 
j9-Ethylthiomorphide, and its diacetyl 
derivative and methiodide of the latter 
(Pschorr and Hoppe), A., i, 423. 
Ethylthiovinyltetrahydromorphenol 
methyl ether (Pschorr and Rollett). 
A., i, 420. 

Ethyltriazomalonic acid, and its etliyl 
ester and amide (Forster, and 
Muller), T., 133 ; P., 4. 

Ethyluric acid glycol (BiLTzand Krebs), 
A., i, 526. 

S-Ethylvaleric acid, men thy 1 ester of 
(Farbenfabriken vorm. F. Bayer 
& Co.), A., i, 707. 

and a-bromo-, ethyl ester (Fighter, 
Kiefer, and Bernoulli), A.,i, 89. 
S-Ethylvaleryl chloride, amide, and 
carbamide (Farbenfabriken vorm. 
F. Bayer & Co.), A., i, 707. 
Eudiometer, new form of (Hauser), A., 

_ ii, 340, 

simplified, for gas analysis (Richard- 
son and JaffR), A., ii, 341. 
wEugenol methyl ether bromohydrin 
(Hannioh and Jacobsoiin), A., i, 167. 
Eugenyl bromoethyl ether (Wohl and 
Berthold), A., i, 620. 

Eugenyl vinyl ether (Wohl and Ber- 
Thold), A., i, 620. 

Eutectics, application of the laws of, to 
definite chemical compounds (Vasi- 
lieff), A., ii, 606. 

to silicate fusions (Flawitsky ; 
Hauke), A., ii, 510. 

Euxenite, analysis of (Hauser and ! 
W i p.th), A., ii, 47. 

Euxenite earths, so-called (Hauser 
and Wip.th), A., ii, 713. 


Evaporation, laws of (V aim, a vt) A., ii, 
186. 

a special case of (Vaillant), A., ii. 
390. 

Explosion indicator (Trclu), A., ii, 892. 
Explosives, safety, containing ammon- 
ium nitrate, action of, in the presence 
of carbon, paper, and paraffin (Datjt- 
Riche), A., ii, 34. 

Extraction of heavy liquids with light 
solvents (Em he), A., ii, 286. 
Extraction apparatus (Roberts), A., ii, 
494 ; (Bf.rl), A., ii, 538 ; (Greenf.), 
A., ii. 747 ; (Walpole), A., ii, 907 ; 
(Noble), A., ii, 1053. 
improved (Sanders), 1\, 227. 
for fat (C'i.achrr), A., ii, 908. 

Dunstan and Sliort’s, modification of 
(PKKKf.ubs) A., ii, 196. 


F. 

FseceB, phosphorus in (Ul’SCHUTZ), A., 
ii, 227. 

estimation of fat and fatty acids in 
(Fomn and Wentworth), A., ii, 
757. 

estimation of ferments in (Ury), A., 
ii, 145. 

cstimaliun of mercury in (Siebeht), 
A., ii, 658. 

estimation of “ saccharin ” in (Wake- 
man), A., ii, 1011. 

Faradiol, and its acetate, propionate and 
phenylurethane (Klobb), A,, i, 31. 

Fasting (Howe and Hawk ; Howe, 
Mattill, and Hawk), A., ii, 728. 

Fat content in the human organa 
(Magnus-Lkvy), A., ii, 426. 
synthesis, influence of bile on, due to 
' lipa<e (Hamsik), A., ii, 427, 
and oils, hydrolysis of (W egsch rider), 
A.,i, 6. 

the so-called, of tissues and organs 
(MaoLean and Williams), A., ii, 
142. 

absorption (Lamb), A., ii, 520. 
behaviour of, during autolysis and on 
preservation under aseptic con- 
ditions (Oiita), A., ii, 1087. 
cleavage by pancreatic juice (Ser- 
roine), A., ii, 141. 
digestion of (Uruki), A., ii, 972. 
is assimilation of, in the body de- 
pendent on the composition of fat 
in the food T (Abderkaldkn and 
Bhahm), A., ii, 520. 
alimentary, partial transformation of 
into mannitols by peptic and pan- 
creatic digestion (Gautrelet), A., 
ii, 140. 
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F&t, formation of sugar from, in phlorid- 
zin diabetes (Lommel), A., ii, 793. 
detection of benzoic acid in (Fischer 
and Gruenert), A., ii, 1121. 
estimation of (Diesselhorst), A., ii, 
1008. 

estimation of, in fasces (Fomm and 
■Wentworth), A., ii, 757. 

Fats, action of, on osmium peroxide 
(Golodetz), A., ii, 464. 
action of acids in the hydrolysis of, by 
castor oil seeds (Tanaka), A., i, 
800. 

substitution of the iodino numbers of, 
by the bromine numbers (Vaurel), 
A., ii, 1122. 

and oils, estimation of the acid and 
saponification numbers in (Marx), 
A., ii, 360; (Mayer), A., ii, 361. 
animal, viscosity measurements on 
(Raffo and Forest! ), A., ii, 360. 
apparatus for the distillation of, in the 
vacuum of the cathode light (Brown 
and Thomas), P., 149. 
analysis of (David), A., ii, 1123. 
estimation of, by the Kuinagawa-Suto 
method (Shimidzu), A., ii, 1123. 
estimation of, in cocoa and chocolate 
(Procti.yow), A., ii, 556. 
estimation of the total soluble fatty , 
adds in (Bruno), A., ii, 757. ] 

Fat extraction apparatus (v ax Ua alte), ! 
A., ii, 360, 

Felspar, secondary, in sediiueutavy rocks 
(Gkanwean), A., ii, 419. 

Felspars, French, analysis of (Baumku 
and GoNXARD), A., ii, 419. 
ojPoFenchene hydrochloride and lwlro- 
brornide (Boi;v£An.Tand Levallois), 
A., i, 628. 

Fenchone, preparation of, free from 
camphor (Leroide), A., i, 185. 
constitution of (Bouvravlt and 
Levallois), A., i, 572, 627, 686, 
863 ■ , .. 

hydrate and its ^benzoate and at- 
carbanilate (Ciamician and Silbkr), 
A.,i, 496. 

j'-Fenchyl alcohol, mmeride of, and its 
pheny lure thane and phthalic acid 
ester (SriUMMEL A Co.), A., i, 329. 
apoF enchylamine (Bot'VEAiM.T and 
Levallois), A., i, 573. 

Fermentation, studies in (Slator and 
Sand), T., 922; P-, 85. 
measurement of gases evolved during 
(Harden, Thomtson, and Yovno), 

‘ A., ii, 987. 

alcoholic, new theory of (Kusserow), 
A., ii, 231. 

in the presence of sulphurous acid 
(PozzpEscot), A., ii, 148. 


Fermentation, alcoholic, production of 
glycerol during (Ri)i„> W ; li7 
Carracido), A., i, S5o. 
formation of phosphates in (Haiujev 
and Young), A., i, 292 ; ii, 643 ' 
chemical reactions occurring ^ 111 .j n ' <1 
(Buchner and MEtsE.Mmj.f, " 
A., ii, 737. 

action of nitrates in (Ferkr^m 
and Lanzensekg), A., ii 1097. 
(Kayser), A., ii, 1098* ’ ! 

paralysing action of aciils on 
(Rosenblatt and RosRxRim 
A., ii, 643. 

by-products of (Ashdown- an< i 
Hewitt), T,, 1636 ; p,, lfjci, 
trypsin, the law of (Pauadix), A ii 
912. ’ ’ 


yeast, the role of diffusion in (Slatur 
and Sand), T., 922; p Bir 
(Brown), P., 130. 

Ferments. See Enzymes. 

Ferr&tin, influence of, on the iron con. 

tent of the liver (Imaisuchi), A , ii, 324. 
Ferri&cetates. See under Iron. 
Ferricyamdes. See under Iron. 
“Ferripyriue," estimation of (AsThtc 
and Bouisso.v). A., ii, 557. 
Ferroboron, Goldschmidt’s, behaviour 
of, on heating in chlorine and hydrogen 
sulphide (Hoffmann), A., ii, 508, 959, 
Ferrocyanides. See under Iron organic 
compounds. 

Fern-silicon, estimation of silicon in 
(Prfa’ss), A., ii, 346; (Neuman v, 

A., ii, 547. 

Ferrous salts. See under Iron. 

I Fibrin, gastric and peptic digestion of 
i (Choat), A., ii, 728. 

putrefaction of, by bacteria (McCrvd- 
i den), A., ii, 988. 

Fibrin-ferment (Gkssard). A., i, 599. 

: estimation of, in body-fluids and 

i organs (Wohlgemuth), A., ii, 664. 

1 Fibrinheteroproteose (Lkvrne. vas 
Sj.yke, and Birchard), A., i, 794. 
Fibrinogen, estimation of, in b'xly-fini'Js 
and organs (Wohlgemuth), A., ii, 
664. 

Ficus carim , chemical composition of 
(PalaWNo), A., ii, 441. 

Fig. See Fiacs carica. 

Filtering apparatus (Eisexsteis ana 
Ziffkk), A., ii, 153 ; (Bhudxv), A., 
ii, 494. t . 

Fire-clay of Glenboig, Lanarkshire 
(Gregory), A., ii, 722 ; (McDonald), 

Firefly, prodnetinn of light by_tlie(KAS- 
Ti.R and McDermott), A., u, 1«* 
Fish, nutritive value of, m wwijj" 
with beef (Slowtzoff), A., m 
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Fisk muscle, extractives of (Kutscher), 
A., ii, 55. 

selachian, gastric juice of (Wei n land, 
Grohmann, ana Steffen), A., ii, 
1082. 

Flame, Bunsen. See Bunsen flame, 
the union of hydrogen and oxygen in 
(Dixon), T., 661. 

Flames, cooling of (Teclu), A., ii, 705. 
extinction of (Jorissex and Sir- 
yverisz), A., ii, 122. 
detection of ozone in (Manchot), A., 
ii, 344. 

Flavanthren, new method of preparation 
of (Scholl, Mansfelp, and Potsch i - 
wausoiieg), A., i, 494. 
reduction of (Potschiwau.scheg), A., 
i, 517. 

Mra-aminoizhydroxy-, dniitrorfinitro- 
sorffhydroxy- (Hot/dekmann aud 
Scholl), A., i, 285. 

Flavellagic acid tctramethyl ether, and 
its acetyl derivative (Herzig and 
Sciimidinger), A., i, 677. 

Flavone, 2:3-dihydroxy-, aud its diacetyl 
derivative aud dimethyl ether 
(Reigropski and Tambor), A., i, 578. 

Flour, bleached, digestibility of (Rock- 
wood), A., ii, 975. 

Fluidity and viscosity (Bingham), A., 
ii, 395. 

Fluorene series (Schmidt), A., i, 839. 
l-auiino-9-hydroxy-, l:9-<7i'amino-, 
a-9-hydroxy- and l:9-tfihydroxy- 
and their derivatives (Schmidt and 
StOtzel), A., i, 31. 

9:9 -^ichloro- (Schmidt and Wag- 
ner), A., i, 550. 

9-imino-, and its salts (Kliegel), A., 
i, 733. 

Fluoren.e-9-aldehyde and its derivatives 
(Wislicenits and Russ), A., i, 839. 

Fluorene-9-carboxylonitrile (Wisli- 
cenus and Russ), A., i, 840. 

Fluorene-9-glycollic acid (Wislicends 
and Russ), A., i, 841. 

Fluorenone, salts of, aud compound with 
a-naphthol (Meyer), A., i, 180. 
hydrobroinide periodide (Gombekg 
and Cone), A., i, 872. 

6:8-tfzbroino (Montagnr), A., i, 42. 
l:8-rfinitro-, audits phenylhydrazone, 
semicarbazone and oxime and its 
derivatives (Schmidt and Stutzel), 
A., i, 30. 

Fluorenoneanil (Reddelien), A., i, 747. 

Fluorenone-^-nitrophenylhydrazone 
(Schmidt and Wagner), A., i, 550. 
Fluorenone-^-toluidine (Reddelien), 
A., i, 747. 

Flnorenyl ether (Schmidt and Stut- 
zel), A,, i, 30. 


Flnorenyl ethers (Kliegel), A., i, 733. 
Fluorescein ei!? -perchlorate (Hofmann 
and Kirmreutheu), A., i, 105. 
Fluorescence, ultra-violet, and chemical 
constitution of cyclic compounds (Ley 
and Grafe), A., ii, 563 ; (Ley and v. 
Engei.hakdt), A., ii, 813. 

Fluorescent solutions, electrolytic con- 
ductivity of (Rassrnfosse), A., ii, 
89. 

Fluorine, distribution of, in the human 
organs (Zparkk), A., ii, 1085. 
apparatus tor the preparation of, and 
attempt to prepare oxvgen com- 
pounds of (Gallo), A., ii, 405, 705. 
aromatic derivatives ( Meyer and H ur), 
A., i, 735. 

Hydrofluoric acid (hydrogen fluoride), 
electric conductivity and density 
ofsolutionsof(HjLLandSiRKAii), 
A., ii, 27. 

detection of, in the presence of 
fluorides (Oroniikim), A., ii, 154. 
Fluorine, detection of, in wines (Kick- 
ton and Behnckr), A., ii, 889. 
estimation of, in fluorite (Loczka), A., 
ii, 542. 

estimation of, in aromatic fluorine 
derivatives (Meyer and Hub), A., 
ii, 996. 

Fluorone, 3-hydroxy-, and its chloride 
(Kehrmaxn and Jones), A., i, 409. 
Fluorones (Pore and Howard), T., 
1023; P., 113. 

Fongose, relation of callose to (Taxret), 
A.,i, 653. 

Foods, new compound in (Backe), A., 

i, 225. 

Bengali, composition of (Sherman 
ami Higgins), A., ii, 4-14. 
detection of manganese in (Dumi- 
thescou and Xigoi.Au), A., ii, 1001. 
estimation of benzoic acid in (van 
per Laan and Tydbns), A., ii, 759. 
estimation of nitrogen in (Engels), 
A., ii, 448. 

estimation of “saccharin” in(TEsroNi), 
A., ii, 167 ; (Torteixi and Piazza), 
A., ii, 908. 

Formaldehyde, pioduction of, in the 
oxidation of ethyl alcohol 
(Yoisenet), A., i, 91. 
photochemical formation of, in green 
plants (Schuyver), A., ii, 334. 
action of, on green plants (Grafe and 
v. Porthf.im), A., ii, 335. 
decomposition of, at a red heat 
(Gautier), A., i, 542. 
detection of, in wines (Hubert), A., 

ii, 465 ; (Surre), A., ii, 808. 
detection of traces of, in presence of 

acetaldehyde (DENiofcs), A., ii, 357. 
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Formaldehyde, modification of Rimini’s 
test for (Schryver), A., ii, 334. 
estimation of (Bhautigam), A., ii, 
1008. 

estimation of, in formalin soaps 
(Allemann), A., ii, 465. 
titrations, use of sodium and bar- 
ium hydroxides in (Sorensen), A., 
ii, 556. 

Fcrmaldehydephenylhydrazone. nitro- 

cyano- (Stein rove, Bohkmann, 

Grunupp, Kirch hoff, Jurgens, and 
Bxnedek), A., i, 307. 
Formaldehyde8alphoxylic acid, sodium 
salt. See Rongalite. 
zinc salt (Becker), A., i, 298. 
Fonnamide as a solvent for inorganic 
salts (Kohler), A., ii, 684. . 
Formazyl-a-methylacrylic acid (H en- 
rich, Reiches burg, Xachtigall, 
Thomas, and Baum), A., i, 902. 

Formic acid, occurrence of, in rasp- 
berries (Rohrig), A., ii, 235. 
formation of, by hydrolysis of lignin 
(Cross), A., i, 457. 

synthesis of (Berthelot and Gau- 
dkuhon), A., ii, 564. ( 

mechanism of the action of bromine i 
on (Boon ah) A., ii, 282. j 

fermentation of, with Baal I "$ ]uy- i 
mouth laws (Fraszf.n ami Gheve), 
A., ii, 799. 

fermentation of, by Bacillus pro ■ ■> 
digiosas (Franzes and Or eve), 
A., ii, 333. 

lead salt, crystalline form and optical 
characters of (Karanp6eff), A., i. 
151. 

sodium salt, compound of, with acetic 
anhydride (Tsakalotos), A., i, 458. 
estimation of (Joseph), A., ii, 1118. 
estimation of, in the presence of 
acetic acid (Dklehaye), A., ii, 1007. 
Formiminomethyl ether methyl hydro- 
gen sulphate (Matsui), A., i, 696. 

Fonnylbenz-;>-nitroanilide (Mi mm and 

Hessf.), A., i, 311. 

Fonnylcodeine ( Fa p ben fabri ken 

vorm. F. Bayer k Co.). A., i, «6;>. 
9Formylfluorene. Sec Fluorene-9- 
aldehyde. 

Formylmorphine, and its ^ salts (Far- 
besfabriken vorm. F. Bayer A 
Co.), A., i, 765. 

Fossil wood, analysis of a (Hart), A., n, 

1977. ’ , 

Fowls, behaviour of Iwnzoic acid ana 
glycine in (Vushikawa), A., ii,8H0. 
behaviour of pheiiylacetic acid in 
(Tot an I), A., ii, 880. 

Fractionating apparatus (Hahn), A., 
ii, 583. 


Fractionating column, a new (H\hv 
A., ii, 183. 

Frangula-emodin, salts and derivative- 
of (Oesterle and Johann), A. , i, 

Freezing mixtures (Duclaux), { j; 
1034. 

Freezing-point, raising or lowering of 
the (Sckreinem akf.rs), A., ii 
depression of, in very dilute solutions 
(Bedford), A,, ii, 389. 
curve for mixtures of caifphor and 
phenol (Wood and Scott) t 
1573; P.,194. ’ '' 

measurements on small quantities of 
liquids (Bukian and Diiuckfip 
A., ii, 484. 

Freezing-points of gaseous mixtures 
(Baum B and Perrot), A., ii, 825. 
Friedel-Crafta’ reaction applied to naph- 
thalene (Homer), T., 1141 ; p. ; \i 
with chlorides of unsaturated acids 
(Kohler, Heritage, and Burn lev i 
A., i, 562. 

with unsymmctrical poly carboxylic 
acids (Kirpal), A., i, 504. 

Frogs, blood coagulation in (Pringle 
and Tait), A., ii, 725. 
heart of. See under Heart, 
muscle. See Muscle, 
nerves. See Neives. 
ovary. See Ovary, 
skin, effect of deprivation of oxygen 
on the resting current of (Mans- 
field), A., ii, 222. 

a-Fructose, acetone derivatives of 
(Irvine and Garrett), T., 127' ; 
P., 143. 

o-and /3-Fructosemonoacetone (Irvine 
and Garrett), T., 1283 ; P., 143. 
Fruit, chemical organisation of a typical 
(Vinson), A., ii, 740. 
of Mat ispnm tan Canaihnsc (XeidigI. 
A., ii, SOI. 

Fruits which ripen after being gathered, 
composition of (Otto and Koorer,:, 
A., ii, 233, 439. 

occurrence of arsenic in (Hearden < 
A., ii, S90. „ . , . 

Fuchsite from Binn, bvntzemiw 

(Prior), A., »i, 781. 

Fulminic acid (Wohler), A., i, -• ■ 
condensation of azumndfl "itn 
(Palazzo), A., i, 342. 

Fumaric acid, bromo-, pynduie ^ t 

(Pfeiffer, LANGENBURG.anab 
cweig). A., i, 878. , 

Funiri, decomposition of vvaiiam > . 
(Karbrn), A.,ii, 436- . 
hydrolysis of racemic annuo adds U 
Pringsiikim), A., n, ; 

higher, chemistry of the 
A., ii, 886. 
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Fungi mould, assimilation of ammonia I 
and nitrates by (Bitter), A., ii, 230. 
edible, estimation of choline in 
(Polstorff). A., ii, 234. 

Furan, absorption spectrum of (Pdkyis), 

T. , 1648; P., 201. 

Fnrfuraldehyde, absorption spectrum of 
(Purvis), T., 1648 ; P., 201. 
reaction of sesame oil with (van Eck), 
A., ii, 556. 

seinicaruazone (KnOffer), A., i, 433. j 

Furfur ylideneace tone, phenyl hydra- 

zone of (Auwers and Voss), A., i, 71. 

Furfarylpropylcarbinol, and its chloride 
aud acetate (Jolkver), A., i, 55. 

Furoylacetic acid, ethyl ester, salts and 
derivatives of (Torrey and Zanetti), 
A., i, 892. 

Furoylmalonanilic acid, ethyl ester 
(Turkey and Zanetti), A., i, 892. 

Furylacrylic acid, benzoylamino-, lacti- 
tnide of (Flatow), A. , ii, 321. 

Furylalanine (Flatow), A., ii, 322. 

3 Furyl?ls 0 oxazolone (Torrey and 
Zanetti), A., i, 892. 

Furylpropionic acid, behaviour of, in 
the animal body (Sasaki), A., ii, 637. 

3 Furyl-5-pyrazolone, and its picrate 
and acetyl derivatives (Torrey and 
Zanetti), A., i, 892. 

3-Furyl-5pyxazolone-l*benzene-^-sul- 
phonio acid (Toruky and Zanetti), 
A., i, 893. 

Fusel oil, theory of the formation of 
(RodrigfezCarracido), A.,i, 350. 
colour reaction of, with salicylaldehyde 
aud sulphuric acid (Eueis), A., ii, 
552. 

G. 

Gageite from Franklin, New Jersey 
(Phillips), A., ii, 968. 

Galactans, nutritive value of (Swartz), 
A., ii, 727. 

a- and tf-ef-Galactomehtsaccharin, salts ; 
of (Nef and Lucas), A., i, 714. 

Galactose, fermentation of, by yeast 
(Harden and Norris), A., ii, 989. 
detection of, in lipoids (Fraxkkl and 
Linnert), A., i, 600. 

Galactosides, preparation of (Rosen- 
heim and Tebr), A., ii, 1085. 

Gallacetophenone, aj-ainino-, hydro- 
chloride (Barger and Ewins), T., 
2261; P.,248. 

Gallein jocrchlorate (Hofmann, Metz- 
ler, and Hobold), A., i, 370. 

Gallic acid, action of arsenic acid on 
(Iuin), A., i, 908. 

Gallipharic acid, metallic salts of 
(Kunz-Krause and Manicke), A., i, | 
458. 


cyc/oGallipharic acid, degradation of, by 
oxidising agents (Kunz-Krause and 
Manicke}, A., i, 677. 
cj/r/o»i«soGallipharic acid ( Kunz- 
Krause and Manicke), A., i, 677. 

Gallipinic acid (Runz-Kuau.se and 
Manicke), A., i, 678. 

Galloflavin (Herzig, Erdos, and Ru- 
ZICKA), A., i, 676. 

wGalloflavin, tri- ami t.et ram ethyl 
ethers (IIerzig, Erdos, and R i zicka), 
A., i, 676. 

Gallotannic acid, ethyl ester (Man- 
ning), A., i, 851. 

Cammarm , blood coagulation in (Tait), 
A., ii, 725. 

Garnet containing iron and chromium 
(Colomra), A., ii, 968. 

Gas, action of sodium benzoate on the 
production of, by bacteria (Hehtek), 
A., ii, 147. 

illuminating, preparation of, as a 
lecture experiment (Teclu), A., 
ii, 602. 

analysis of (Elliott), A., ii, 353. 

Gases, volcanic (Brun), A., ii, 135. 
specific heats aud equilibria of, from 
explosion experiments (Pier), A., 
ii, 1031. 

ionisation in (Metcalfe ; de Broglie 
and Brizard), A., ii, 11 ; (de 
Broglie), A., ii, 4S0. 
refraction of, and its application to 
analysis (Stuck rut), A., ii, 24f>, 
theory of dispersion in (Xatanson), 
A., ii, 170. 

pressure of light on (Lebedeff), A., 
ii, 472. 

iufluencc'of pressure on the. absorption 
of ultra-red radiation by (v. 
Bahr), A., ii, 914. 

adsorption of, by charcoal (IIom- 
fiuy), A., ii, 771, 1041 ; (Titoff), 
A., ii, 1041. 

determination of viscosity of (Ran- 
kin e), A., ii, 188. 

solubility of, in metals and alloys 
(Sievkkts arid Krumbhaar), A., 
ii, 410. 

in water, influence of colloids and 
fine suspensions on the (FlNDLAY 
aud Creighton), T., 636 ; P., 44. 
solubility of, in sulphuric acid and in 
mixtures of sulphuric acid and 
water (Bohr), A., ii, 198. 
reaction of, on alkali metals, pro- 
duction of negative electrons during 
the (Haber and Just), A., ii, 572. 
chemically inert, occurrence of free 
electrons in (Franck), A., ii, 817. 
at low pressures, friction in (Hogg), 
A., ii, 271. 



ii. 1360 


INDEK. OF SUBJECTS. 


Gases, rate of evolution of, from homo- 
geneous liquids (Velky and Cain), 
A., ii, 25. 

submitted to very higli pressures, 
chemical reactions in (Briner and 
Wroczynski), A., ii, 120, 707. 
chemical effects of ultra-violet light on 
(Berthelot and Gaudechon), A., 

i, 349 ; ii, 564, 606. 

of the argon group, viscosities of 
(Rankine), A., ii, 409, 829. 
liquefied, binary mixtures of (Steele 
and Bagstfr), T., 2607 ; P., 253. 
rarefied, conduction of heat through 
(Soddy and Berry), A., ii, 180. 
theory of transpiration, diffusion, 
and thermal conduction (Smolu- 
choyvski), A., ii, 1042. 
action of, on green plants (Mikande),- 
A., ii, 884. 

improved method of collecting, from 
the mercury pump (Keyks), A., ii, 
66 . 

apparatus for measuriug the volume 
of (Muller), A, ii, 893. 
apparatus for demonstrating the 
volumetric comjiosi lion of (Fenby), 
T., 1200; R, 131. 

containing helium from the German 
salt beds (Erdmann), A., ii, 376. 
from mineral springs, analysis of 
(Hintz and Grunhut), A., ii, 356, 
1111 ; (H enrich), A., ii, 1111. 
of sulphur furnaces, estimation of 
sulphuric acid and sulphur dioxide 
in (Pellet), A., ii, 69. 

Gas- absorption apparatus (Billy), A., 
ii, 704. 

Gas absorption pipette, modification of 
Nowieki’s (de Konisvk), A., ii, 618. 

Gas analysis by condensation (Erdmann 
and Stoltzenreih; ; JSiOLTZEN- 
be no), A., ii, 649. 

use of phosphorus solutions in (Cent- 
nep.s7.avei:}, A., ii, 541. 
by means of refractive power (Stitk- 
EliT), A., ii, 245. 

apparatus (Elliott), A., ii, 353; 

(I'hliu), A., ii, 354. 
apparatus, automatic (H oiim a nn). A., 

ii, 237. 

simplified eudiometer for (Richard- 
son and Jaff£), A., ii, 341. 
with the “ decomjiositiou flask ” 
(Beul and JcuIssks), A., ii, 240, 
242. 

improvement in Fresenius’ method 
for estimating hydrocarbons (H en- 
rich), A. t ii, 355. 

Gas-burette. See under Burette. 

Gas exchange, mechanism of (Kuwn 
and Kiuxai; Kroi:h;, A., ii, 512. 


I 

I 


i 


I 


Gas generator in connexion u-iti, „ 
nitrometer (Rupp), A., ij, 344 
Gas volumes, graphic method jb> 
tion of (Farmer), A., ii, 686 Tl€c ' 
Gas-washing apparatus (Clmmiw < 
ii, 841. ' A -« 

Gaseous explosions (British Ass 
tion Reports), A., ii, 687 
Gs8 » 0n " exjdosiljflii,. 

(Epstein and Krassa), a., ii oL 
Gastric digestion. See Digestion** " 
Gastric fluid, quantity of «>, „ . 

tl.« (WisrEu)! A., iif 786 mu " 
Gastric juice, action of thermal 
fluencca on the digestive | Wl . r 
(Roeder), A., n, 423. ' 

occasional . occurrence of urobilin 
(Lavialle), A., ii, 729. 111 

of man and dog, ll,c proportion,,, 
of proteolytic and lenneiicaotiou or 
in normal and pathological 
(Mioay and Satvitsch), A ;; 
140. h ! ll - 

of ox and calf, chymosiu and wwin 
m the (Rakoczy), A., i, 801 ' 

of the selachian fishes, hydrochloric 
acid of the (\Y Finland, Grohyawv 
ami Steffen), A., ii, 10S2. ' ’ 

analysis of (Tamayo), A., ii, 667 
Gastrotoxin and the healiuw of ^ 
trotoxic ulcers (Bolton), a. f ii, 734 
Gelatin (Truxkel), A. i, 704. 
optical rotation of (TiiunkklI \ ; 
648. 


nystallisation of (w Wf.imaiixI ii 
1046. 

destruction of, liy Uicwwms {wU'ii- 
oxm (Mesk.rnitzky), A., ii, 1097. 
demineralised, preparation aud proper- 
ties of (Dukiik ami Goroolewski' 

A., i, 448. 

a colour reaction for (Lieseoano , A. 
ii, 84. 

Gelatinisation, mechanism of v, 
Wei marx), A., ii, 1046. 
f iilsrm.it iii y the constituents of ■' Hooke, 
T., 2223, R. 247. 

Gentian root, preparation of gentiopierin 
from (Bourqitklot ami li ridel, A., 
ii, 337. 

Gentiana pneummuinthc, occurrence of 
gent-iopicrin in roots and stems i»l 
(Bourquklot and Bui dki., A., ii, 
887. 

Gentiopicrin, presence of, in Chon 
jxrfulinta { Bonn.a'F.U'T and 

Bkidkl), A., ii. 234. 
occurrence of, in roots and steins of 
(I'mtutiut piintmvii'tntht’ iBoi’RQff 

1 .or ami Bkihf.i,) A., ii, 
preparation of (BouiiqrEUT 
Brii»el), A., ii, 337. 
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a .,;/cloGe ranic acid, action of hypo- ; 
"" iodous acid on { Boi-gault), A., i, 
254. 

derivatives of (Bou veault), A. , i, 380. j 
Gerauiol, action of hydrochloric acid on ; 
(Dupont and Labaune), A., i, 184. ' 
otbur, cause of (Austerweil and j 
Cochin), A., i, 687. | 

oxides of (Pkileschaerff), A., i, 86. ; 
o-rf/c/flfleraniol, phenyluretliane of 
(Boi.’YFMJLT), A.,i, 380. 
cv/c/tfGerattiolene, synthesis of (Cross- 
** ley and Gilling), T., 2218 ; P., 252. 
Geranium oil {Schimmel k Co.), A., i, 
757. 

a-ci/c/oGeranyl acetate (Bouveault), 

A., i, 380. 

Germanium, extraction of, from blendes 
(Urbain, Blondel, and Obiedoff), 
A., ii, 717. 

Germination, action of aqueous solutions 
of electrolytes on (Micheels), A., 
ii, 232. 

action of auodic and cathodic liquids 
on (Micheels), A., ii, 883. 

Gland, thyroid. Seo under Thyroid. 
Glands, physiology of (Asher and 
Karaulow), A. , ii, 628. 
mammary, enzymes of (Grimmer), A., 
ii, 325. 

milk, scission products of the nucleo- 
protein of (Mandel), A., i, 147. 
salivary. See under Salivary. 

Glass, electrolysis of (Le Blanc and 
Kerschbaum), A., ii, 481 ; (Heyd- 
weillbk and Kopfeumaxn), A., ii, 
685. 

permeability of, for vapours (Zen- 
gelis), A., ii, 504. 

supposed permeability of (Els den), j 

action of the a-rays on (Ruthf,rford), 
A., ii, 175. 

eosin reaction of, at fractured surfaces 
(Mylius), A., ii, 656. 

Glauconite, submarine, chemistry of 
(Caspari), A., ii, 722. 

Glaucophyllin, and its potassium salt 
(Willstatter and Fritzschf.), A., i, 
128. 

Glaucoporphyrin, and its salts (AYill- 
statter and Fritzsche), A., i, 129. 
Gliadin, action of the gastric juice on 
(Baglioni), A., ii, 625. 

Globulins, precipitation of, at the iso- 
electric j)oiut (Ron a and SIichaelis), 
A., i, 905. 

Glow light at points, spectral analysis of 
(Dechend), A., ii, 2. 
fi-Glucases, distribution of, in plants 
(Armstrong, Armstrong, and Hor- 
ton), P., 334. 


Glucinum, action of, on the frog’s heart 
(Mines), A., ii, 525. 

Glucinum lactate (Calcagni), A., i, 
708. 

sulphate, hexahydrated (Leyi-Mal- 
vano), A., ii, 37. 
formates (Tanatar), A., i, 354. 
Glucosamine hydrochloride, preparation 
of, from ovomucoid (Oswald), A., i, 
716. 

Glucoseanilide-o carboxylic acid (Merck 
and Flimm), A., i, 438. 

Glucoside of Eremostachys laciniata 
(Khouri), A., ii, 151, 886. 
cyanogen etic, occurrence of, in 

Linuria striata (Boukquklot), A., 
ii, 63. 

in the leaves of the pear tree (Hour* 
qfelot and Fichtenholz), A., ii, 
742. 

of Pyrola rot undifolia (Fichtenholz), 
A., ii, 889. 

from Tcphrosia purpurea (Clarke 
and BaxerjkeI, T., 1833 ; P., 
213. 

Glucosides, formation of, by plants 
(Ciamician and Ravenna), A., ii, 
234. 

in species of Veronica (Vintilesco), 
A., ii, 339. 

Glucosides. .See also 
AUiin. 

Arbutin. 

Convolvulin. 

Oonvolvulinic acid. 

Corniu. 

Digitoxin. 

Gentiopicrin. 

3-Glycolglucoside. 

Incarnatrin. 

Meliatin. 

Methylarbutin. 

Mowriu. 

Priineverin. 

Primulaverin. 

Prunitrin. 

Qnercitriu. 

Serotrin. 

Trifolin. 

nsoTrifolin. 

Glucosyringic acid, synthesis of 
(Maithsek), A., i, 677. 

Glue, delicate reaction for (Schmidt), 
A., ii, 911. 

Gluta conic acid group, stereochemistry 
of (Feist), A., i, 7. 

Glutacouonic acid, ethyl ester, mesityl - 
o-phenetyl-, phenyl-, p-nitrophenyl- 
aud cw-m-xylylhydrazonea (Hen- 
hich, Reiches bijrg, Kaciitigall, 
Thomas and Baum), A., i, 901, 
902. 
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Glutamic acid, preparation of salts of 
(Abdebhaldex and Kautzsch), 
A., i, 230. 

copper salt of (Morgenstern and 
Zerner), A., i, 656. 
ethyl ester, action of diazo-compounds 
on (H enrich, Reichenburg, 
Nachtigall, Thomas and Baum), 
A., i, 900. 

metallic salts of (Abdeuiialdex and 
Kautzsch), A., i, 769. 
separation and estimation of aspartic 
acid and (Osborne and Liddlb), 
A., ii, 1007. 

Glutardialdehyde, derivatives of (Har- 
ries), A., i, 361. 

Giutaric acid, (8-imino-a-eyano-, ethyl 
eater, and its alkyl derivatives, con- 
stitution of (Campbell and Thorps), 
T., 1229; P.,176. 

Glycoemia at a very high altitude 
(Bayeux), A., ii, 875. 

Glyceric acid, di-a-naphthvlurethane of 
(Neuberg atid Hirsuiiberi:), A., i, 
694. 


Glyceryl triformate (Rommjruh k . 
215. 

trinitrate {nitroglycerin) , i 1. , , • 

hydrolysis' of (Brrl and l} EL ‘v' 
A., i, 456. £Lly - 

bromowovalerate dfpalmitaie ( 
halden and Guggenheim^ a • 
226 . ' ’ 
Glycide ethers from guaiacol ami thvn, l 
(Foukneau), A., i, 246. ‘ 

aryl ethers, action of anemia „ 
(Boyd), T., 1791; P.,209 “ 

Glycidic acid, esters of, action ,r 
lialogen acids on (DaiuensI a ; 
460. h l - 

Glycinamide, preparation of (Sciirsck) 

Glycine, ethyl ester, hydrobromide 0 f 
(Fischer and Schrader), a i 2-0 
Glycine hispida {soy bean), putrlfilctioii 
bases from the decomposition 
(\oshimuka), A., ii, 1103. 

1 Glycocholic acid, sodium salt, influence 
' rtf » 011 ^yptic digestion (Qr aoli yi-i. 
ello), A., ii, 627. 


Glycerides of butter fat (Sieofeld), A., i 
ii, 327. 

mono-, syntheses of(GRtN), A., i, 356. j 

Glycerol, production of, during alcoholic j 
fermeutation (Carracido), A., i, 
350. 

association of (Eliskeff and Kurbat- 
off), A,, ii, 103. 

mixtures of, with alcohols, free energy 
of chemical action in (Pissak.iewsky 
and Trachoniotoyvsky), A., ii, 
402. 

electrolysis of (Lob and Pi'lyek- 
macher). A., i, 94. 
complex compounds of, with the 
alkaline earth metals (Gni:\ and 
Husmann), A., i, 352. 
mono- and tfi-bromohydrina, prepara- 
tion of (Ca unit), A., i, 649. 
a-m&HOchlorohydrin, preparation of 
aryl ethers of (Boyd and Makle), 
T., 1788 ; P., 208. 

mono- and rfi-lactafes (Kalle k Co.), 
A., i, 297. 

0 - and />-chlorophenyl ethers (Lf.s 
Etabi.issements Poulenc FkIsres 
and Journeau), A., i, 373. 
phenyl ethyl, di-jp-tolyl, di-a- 
naphthyl and di-;>-iutrophcn)’l 
ethers (Foukneau), A., i, 246. 
o-, m-, and p-tolyl and a- and $- 
naphthyl ethers (Zivkovic), A., i, 
246. 

Glycerol, estimation of, in wines (I3 £ys), 

A , ii, 756. 

Glycerolwiontftyroiine ' A bdkkh ai.i> en 

and Guggenheim), A., i, 226. 


Glycocyamine (Schenok), A., i, 546 

Glycocyamidine (Sciienck), A.’ i. 5415. 

Glycogen, the parent, substance i,f 
(l Fi.uoER and Juxkeiisdorf) A 
ii, 225. 5 ’’ 

formation of, in tl'.e liver of tortoises 
with pancreatic diabetes (NisHb 
A., ii, 227. 

in the frog’s ovary (Kato; Bleib- 
TP.RU), A., ii, 623. 
oxidation and hydrolysis of, by hydro- 
gen peroxide (Gatin-GruzWska'i 
A., i, 610. 

estimation of (Crude ; Pfluokr' 
A., ii, 81. 

influence of iron on tho estimation of 
(Starkenstein), A., ii, 792. 

Glycogenase, distribution of, in the 
animal body (Mauleod and Pearce), 

i A., ii, 144. 

i Glycol, C 1(l H.»0.,, front action of mag- 
nesium tert.- butyl chloride on ethyl 
oxalate (Egorova), A., i, 91. 
C n H lt; 0 ;i , from 2-metlioxy-l-me.thy)-3- 
^-allylbeuzcne (Guillaumin), A.,i. 
478. 

Glycol. Sec Ethylene glycol. 

Glycols, complex compounds of, with 
metallic salts (Gkun ami Boedeck- 

eu) A., i, 351. 

diprimary, synthesis of (Piosxeai;, 
A., i, 353. 

Ay-acetylenic, oxidation of (Dupont), 
A., i, 456. , 

optically active, from /-benzoin aud 
from methyl /-lnamlclatc (McKf.N- 

1 zip. and \V r REN ), T., 473 ; P-> ^ 
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a-filycoli, action of dehydrating agents 
' on (Tiffeneau), A., i, 379. 
0 .GlycolgIucoBide, tetra-acetyl {Fischer 
and Fischer), A., i, 717. 

^•Glycol ^-glncoBide (Fischer and 
Fischer), A., i, 718. 

Glvcolysis (Michaelts and Bona), A., 
ii, 139. 

in the tissues (De Meyer), A., ii, 
631. 

at a very high altitude (Bayeux), A., 
ii, 875. 

Glycosuria. See Diabetes. 

Glycaronic acid, new method of obtain- 
ing (Neubeug and Lachmann), A., 

i, 325. 

excretion of, after administration of 
aromatic compounds (Stern), A., 

ii, 880. 

new reaction for (Goldscii.miedt), A., 
ii, 555. 

detection of, in urine (Jolles), A., ii, 
164 ; (Goldsciimiedt), A., ii, 759 ; 
(Bernier), A., ii, 1121. 
and ethereal sulphates in human 
urine (Tollens), A., ii, 732. 
estimation of, in urine (Tollens and 
Stern), A., ii, 328. 

Glycyl-rf-alanyl /-leucyl rf-fsolencine, 
and its copper salt (Abderhalden 
and Hirsch), A., i, 720. 
Glycylallylamiue, and its picrate and 
benzoyl derivative (Harries and 
Petersen), A., i, 228. 

Glycyl-7 aspartic acid (Fischer and 
Fiedler), A., i, 656. 
Glycylaspartyldiglycine (Fischer and 
Fiedler), A., i, 657. 

Glycylcholeaterol, and its hydrochloride 
(Aisderhalden and Kautzsch), A., 
i, 253. 

Glycyl-dMeucinamide, and its hydro- 
chloride (Bergell and v. Wolfing), 
A., i, 365 

Glycyl- 1 - leucine (Abderhalden and 
Weber), A., i, 719. 

Glycyl-Z-woleucine, and its anhydride 
(Abderhalden and Schuler), A., i, 
304. 

G ly cyl- 1 - leucyl- gly cyl -Z- leucine ( A bd e r- 
halden and Weber), A., i, 719. 
Glycyl gerine, and its anhydride 
(Fischer and Roesner), A., i, 657. 
Glyoxaline, 1:2:4 :5-?efraiodo- (Pauly), 
A., i, 639. 

Glyoxalines, tautomerism of (Pyman), 
T., 1814; P., 211. 

Glyoxalylpropionanilide, an<l its salts 
(Windaus), A., i, 283. 
Glyoximeperoxides (dinitroaaeyls), action 
of primary amines on (Boeseken), A. , 

; i, 643. 


Giyoxylic acid, injury to the heart from 
(Kahn and Starkexstein), A., ii. 
976. ’ ’ 

Gmphalium avenarium , oil from the 
flowers of (IIaensel), A., i, 864. 

Gnoscopine (c llnarcotine ), synthesis of 
(Perkin and Robinson), P., 46. 
resolution of (Perkin and Robinson). 
P., 131. 

hydrochloride, picrate, and pieronolate 
(Rabe and McMillan), A. i, 
335. 

Gnoscopine, amino-, acetyl ami no-, and 
mtro-, and derivatives (Hope and 
Robinson), P., 228. 

Gold, solubility of, in nitric acid 
(Drwky), A., ii ; 304. 
solubility of, in potassium ferrocyanide 
(Bkutel), A., i, 723. 
effect of ferric and cupric salt solutions 
on (McCaughky), A., ii, 42. 
colloidal, preparation of (Oeciisner 
de Coninck), A., ii, 963. 
optics of (Rolla), A., ii, 301. 
hydrosols (Thomae), A., ii, 42. 
particles, ultra-microscopic, formation 
of, by the action of ultra-violet light 
on so i utions of gold sal ts (S v ed be kg), 
A., ii, 509. 

salts, action of ultra-violet light on 
solutions of gold salts (Svedberg), 
A., ii, 509. 

Gold alloys with cobalt (Wahl), A., ii, 
299. 

with magnesium (Urazoff), A., ii, 
43; (Urazoff and Vogel), A., ii, 
872. 

Gold chloride, auto-oxidation of (Vanixo 
and Rosslrr), A., ii, 620. 
hydroxide, action of, on potassium 
ferrocyanide (Beutel), A., i, 723. 
Chloroauric acid, action of, on potass- 
ium ferrocyanide in aqueous solution 
(Beutel), A., i, 722. 

Aurous cyanide, action of, on potass- 
ium ferrocyanide (Beutel), A., i, 
723. 

Gold, qualitative test for small quantities 
of (Armani and Bakboni), A., ii, 
659. 

estimation nf, by means of hydrogen 
peroxide (Roller), A., ii, 1115. 

Gold bullion assay, accuracy of the 
(Phelps), T., 1272; P., 139. 

Gorgonic acid, iodo-. See Tyrosine, 
cZt-iodo-. 

Gout(GuDZENT), A., ii, 146 ; (Bechiiold 
and Ziegler), A., ii, 329. 
calcium metabolism in (Mackakell, 
Moore, and Thomas), A., ii, 
732. 

Grahamite (Richardson), A., ii, 964. 
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Graphite, estimation of iron in, by com- 
bustion ( Dennstrdt and Klunper), 
A., ii, 547. 

estimation of combustible sulphur in 
(Cibulka), A., ii, 749. 

Grass, effect of manganese on (Guthrib 
and Cohen), A., ii, 444. 

Greenockito (Fromme), A., ii, 314. 

Grignard reagents (Bodtkkr), A., i, 
214. 

action of, on camphoric and isocam - 
phoric eaters (Shibata), T., 1239; 
P., 141. 

action of, on methylethylacraldehyde 
(Bjelouss), A., i, 706. 
action of, ou methyl j-tnethoxysuecin- 
ate, methyl maleate, and maleic 
anhydride (Purdie and Arut), T., 
1537; P., 199. 

Growth, biochemistry of {Cramer and 
Pringle), A., ii, 635. 

Guaiacol, action of phosphorus tri- 
chloride on (Dupuis), A., i, 248. 
condensation of benzaldehyde with 
(Maxchot), A., i, 314. 

Guaiacum resin, catalytic oxidation of 
bv copper (Colwell), A., i, 54. 

Guaiacyl acetate, 4-nitro- ( Wegsch rider 
and Klemeno), A., i, 672. 

Guaiacyl wbromoethyl ether (Worn, 
and Berthold), A., i, 620. 

GuaiacylphosphoruB chloride and tetra- 
chloride (Dupuis), A., i, 248. 

Guaiacyl vinyl ether (W'ohl aud Bert- 
hold), A., i, 620. 

Guanidine, and derivatives of (Schentk), 
A., i, 99. 

amino-, diazo-componnds from (Hof- 
mann and Roth), A., i, 232 ; (Hof- 
mann, Hock, and Roth), A., i, 
446. 

y-Guanidinobutyric acid, synthesis of, 
and its auri- and hydrochlorides 
(Engeland and Kutscher), A., i, 
825. 

a-Guanidinohexoicacid,«-benzoylaniino-, 
and e-amino-, derivatives of its an- 
hydride (Fischer and Zempi.En), A., 
i, 305. 

a-Guanidinohexoic anhydride, « -amino-, 
and its platinichloride (Fischer and 
ZemplGn), A., i, 612. 

Guanine, conversion of, into xanthine 
(Fischer), A., i, 336, 

Gu&ninepropionic acid, ethyl ester and 
its hydrochloride (Fakrknfabriken 
vokm. F. Bayer &Oo.), A., i, 79. 

a- Guanino-w -valeric acid, 8 -nmino-, and 
S-lienzoylamino-, synthesis of (Soren- 
sen), A-, i, 227. 

Guanoline, occurrence of, in the pancreas 
(Lrvese and Jacobs), A., ii, 978. 


Guanylazoimide perchlorate 
Hock, and Roth), A., i, 447 Ma **> 
Guanylcarbamide, and its ]n-,] r{ „ 
sulphate and picrate (SOll m'l 
zer), A., i, 14. ' 11 ' 


ammonium, oaruuu, and calcium sa 
(Soll and Stutzer) a i 1 j 4 

Guanylic acid (Banc), a., i, 647 Mr, 
from the pancress {8 t#drl I', 
Brigl), A., i, 703. 8,1,1 

Guanyltetrazyltetrazen (Hovviv,. 

Hock, and Roth), A., i, 445 ’ 

Guava-leaf oil (Schimmel & Co t s ■ 
329. } ' A,> J » 


Guinea-pig, injection of peptone in the 
tBiEDLand Kraus), A., ii, 73 ,] 

purine enzymes of (Mitchell), a ii 


Gum-acacia, enzymes of (Graff,) 4 i 
148 ; (Reinitzer), A., i, 290. * ’’ ’ 
Gums, from Acacia pyawntha, Amu 
horrula , Acacia arabica , and Ma 
Azadirachta (Meininoru), A., i*363 
Gun-cotton, action of alkalis on {P JKT |‘ 


detection of mercuric chloride in 
(Jannopoulos), A., ii, 549. 
Gunpowder, estimation of chlorates in 
(Faces Virgili), a., ii, 348. 
a-, fl-, and tsoGurjunene (Deussex and 
Philipp), A., i, 575. 

Gurjun oil (Drusskn and Phi urn A. 
i, 687. 


Gynocardase (Moore and Trrix). T 
1285; P., 1S2. 

Gynocardin ami its sodium derivative 
(Moore and T utin), T., 1285 ; P., 182. 
Gypsum, apparatus for testing (yant 
Hoff), A., ii, 348. 

Gyrolite from Co. Antrim (Fleisch- 
mann), A., ii, 310. 


H. 

Heemochromogeu (Kalmls), A., ii, 664; 

(Mita ; Louhte), A., ii, 665. 
Hamocyanin of Lnmihm pJuphcrm 
(Ai.sbf.rc and Clark), A. ; i, tit?. 
Hemoglobin, osmotic pressure of ; R oafj, 
A., i, 209. 

crystals, preparation of (Offrtnga), 

A., i, 793. 

combination of, with mixtures of 
oxygen and carbon moiiow 
(Krogh), A., ii, 512. 
behaviour of, towards Iiydrazme, 
(Lbtsohe), A., i. 599. 
of molluscs, comparison of, tfitltt® 
of vertebrates (PalauiXO), A., u- 5 ' 
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Haemolysis (Gros), A., ii, 51, 1082 ; 
(Sutherland and McCay), A., ii, 
223 ; (Fisch£r£ A., ii, 970. 
bv lipoids (Mkyerstrin), A., i, 514 ; 
“(Liefmann and Oohn), A., ii, 728. 
by cobra poison (Bang), A., ii, 229. 
in the liver (Findlay), A., ii, 788. 
by soaps, inhibition of (Mbyerstein), 
'A.,ii, 223. 

as a means of detecting saponin in beer, 
wine, 97<i aerated waters (Rusconi), 
A., ii, 559. 

Haemolytic agents, action of, on pan- 
creatic lipase (Rosenheim and 
Shaw-Hackenzie), A., ii, 517. 
Haemopyrrole (Piloty and Quitmann) ; 
A., i, 133; (Leyko and March - 
lewski), A., i, 144 ; (Makchlewski), 
A., i, 188. 

Halochromy, theory of (Pfbiffkk, 
Halverin, Pros, and Schwarzkopf), 
A., i, 852. 

Halogen, replacement of, by the nitro- 
group (Raiford and Hryl), A., i, 
373, 730. 

reactivity of the, in organic com- 
pounds (Senter), T., 346; P., 23, 
344. 

Halogens, conductivity of, in nitro- 
benzene (Bruner and Galecki), 
A., ii, 382. 

action of, on mercuricamphor com- 
pounds (Marsh), T., 2410 ; P., 297. 
conversion of, into alkali halogen salts 
(Meschorek), A., ii, 410. 
velocities of certain reactions between 
metals and (van Name and Edgar), 
A., ii, 280. 

Beilstein reaction for (Milroth), A., 
ii, 67. 

estimation of, in organic substances 
(Marcusson and Dosciier), A., ii, 
543. 

[alogen acids, analysis of mixtures of 
(Deiin), A., ii, 67. 

falogen compounds, tliermochemical 
investigations of (S ventoslavsky), 
A., ii, 187. 

the relation between reactivity and 
chemical constitution of (Clarke), 
T., 416 ; P., 26. 

organic, the action of calcium and 
lithium on (Spencer and Prick), 

! _ T„ 385 ; P., 26. 
interaction of, with metals of the iron 
group (Spencer and Harrison), 
P., 118. 

in the United States Pharmacopoeia, 
estimation of the (Elvove), A., ii, 
905. 

dogen hydrides, dielectric constants of 
(Schaefer ami Schlundt), A., ii, 12. 

xevta. ii. 


Halogenalkyloxycarboxylic acids, aro- 
matic, preparation of (Chemische 
Fabkik yon Hiyden), A., i, 37. 

Harmaline, pharmacological action of 
(Gunn), A., ii, 638. 

Heart, influence of carbon dioxide on the 
beat of (Jerusalem and Starling), 
t A., ii, 524. 

injury to the, from glyoxylic acid 
(Kahn and Starkenstein), A., ii, 
976. , ; 

metabolism. See under Metabolism, 
muscle, union of poisons with 
(Vernon), A., ii, 1086. 
extractives and digitalis (ScHLro- 
mexsun), A., ii, 976. 
dog's, gaseous metabolism of, during 
vagus inhibition (Wolfsohn and 
Ketron), A., ii, 222. 
frog's, action of barium chloride on 
the (Poulsson), A., ii, 529. 
action of glncinum, lanthanum, 
yttrium and cerium on the 
(Mines), A., ii, 525. 
action of praseodymium, didymium 
and erbium on the (Mines), A., 
ii, 794. 

mammalian, action of aconitine on 
(Cu.shny), A., ii, 224, 
isolated mammalian, action of blood 
proteins on the (Gorham and 
Morrison), A., ii, 324. 
tortoise, respiration of the, in relation 
to functional activity (Vernon), 
A., ii, 524. 

Heat. See under Thermochemistry. 

Hedera-peroxydaBe (van der Haar), 
A., i, 604. 

Hcdysarum coronarium. ( Soola clover ), 
nitrogen-free extract of (Scurti), A., 
ii, 744. 

Hdianihm tuberosus, presence of betaine 
in the tubers of (Schulze), A., ii, 534. 

Helium, accumulation of, in' geological 
time (Strutt), A., ii, 9, 175, 920. 
in recent minerals (P iutti), A., ii, 767. 
in non-radioactive minerals (Piutti), 
A., ii, 677. 

in the air of XapKo and in Vesuvius 
(Piutti), A., ii, 290. 
gases containing, from the German 
salt-beds (Erdmann), A., ii, 376. 
production of, by radium (Ruther- , 
ford and Boltwood), A., ii, 175;, ■ 
(Dkwar), A., ii, 376. 
liberation of, from minerals by the 
action of heat (Wood), A., ii, 610. 
rate of production of, from thoiianite 
and pitchblende (Strutt), A., ii, 
1023. 

density and molecular weight of 
(Watson), T., 810; P., 70. 

91 
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Helium, spectrum of (Picks), A., ii, 86. I 

measurement of uoipLallinje 

, (Evershkim), A., 

ultra-red line spectrum of (Paschekj,| 
1014. . .> 

absorption of cathode rays of different 
velocity in (Robinson), A., 11, 93. j 
dispersion of (Cdthbebmoh and 

CUTHBEHTSON), A., 11, 561.. • 

conipressibility of (Burt), A., n, • 
* solubility of( in water (V. Antropoff), 
A., ii, 409. .. ' 

Hellebore group (Keller), A., u, Wi, r 
888 

“ Helmitol,” assay of (Hegland), A., ii, 
555. , . .. „ 

* Hemiceilulose, occurrence of, m tne 
pods of Pimm aativitm and Phascom 
vulgaris (Schulze and Pfennings), 

A.,ii, 889. , . ■ 7<Vl 

Hemielaatin (Wechsler), A., t, 703. 
Hemipiuic acid, di nitro-, and its 
anhydride and dimethyl ester (Wes- 
SCHEIDER and KLBMENO), A., 1, 0/ . 
w-Hemipinic acid, preparation of (LUFF, 

■ Perkin, and Robinson), 1., 1136, 

132. 

Hen’s eggB. See Eggs. 

Hepta-acetyl-. See under the parent 
.Substance. 

Heptadecyianiline, and its d 0 c Q " v ‘‘ tl ^ 58 


semi. 

and 


; 2435; P.,290 
Heptane, !-.-iiibromo-, and 5-hydroxy- 
(Kuapiwin), A., i, 349- 
asoHeptoio acid, a-nitro-, and «-nitroso-, 
ethyl esters (Schmidt and Haid), A., 
i, 813. , . 

Heptoyleyrfohexene, and its semi- 
carbazone (Darzess and Rost), A., 
i, 85(5. „ ' , 

Heptylideuehydraaiue (Franzes' and 

Eichlrr), A., i, 700. 

Hesperitii) {‘i-A-.Unhydroryphsnyl 
Z-hydroxy-i-mtlioxyslyryl ketone), 
constitution of, and its acetyl deriva- 
tive (TotinJ.-T., 2060 ; P., 222. 
Heterocyclic cjnipounte, formation of. 
(Le Si'EUJLj^aod Haas), T., 173 

P., 4. % 

dhmcl^®yDti l€sis of (BiiLOW aiUtt 
HaXKSL, i, 203. M 

Heterohydroxylio acidi. See Acids, ^ 

Hexa-acetatotriaminine trichronuc ,-v- 

iodide (Wewland, Gissmann, and 
ji, BCttner), A., i, 504. % 

Hexa-aoetatotripyridinetrichroiinc 

4 ^X0xide, salts of (WE IN LAND EB;d : 
)sseann), A., i, 504. - j - 

i-acetyl. See under the parent 

Hexa-alkjlacetonei, fission of (Haller 
and Baiter), A., i, 300. 


A 1:5 -cycZoHexadlenol, and its 
lit cartezone and oxime (KOrz 

-Hexaglyconatotricniome base basic 
glycollate of (Calcaom), A.. i, 811 
HexahydroiHAwbenzdiantbrone, acetyl 
derivative of (Potschiwau.scu^ 
A.,i, 495. 

Hexahydrocarbaaole, benzoyl dmva 
U tive of (v. Braun), A., i, 880. 
IxHexahy drooymeae. See p- M %thyl propvl- 
1 eyctohexaue. 

Hexahydropyrene, picrate of (LAN’t;- 
stein), A., i, 727. 

ira?iS-Hexabydroterephth.alic acid, di- 
menthyl ester (Rupe and Mustek) 
A., i, 898. ' h 

Hexalactatotrichrome base, salts of 
(Calcagni), A., i, 811. 

2:4:5 : 2':4 f : b'-Hexamethoxydipbenyl 
(Fabinyl and SzfiKi), A., i, 838. 
2:4:5 ;2' :4':5'-Hexamethoiydiphenyl- 
acetonitrile (Fabinyl aud Sztici) 
A., i, 838. 

Hexamethoxydipbenylmetliane, bromine 

derivative of (Fabinyl and Szfxi) 
A., i, 838. 

Hexamethyleneimine, constitution of, 
and its benzoyl derivative (v. Blurs). 
A., i, 821. ' 

Hexamethylenetetramine : compoundsof, 

with mercuric chloride, iodide and 
sulphate (SciIMIz), A., i, 365. 
thiocyanate (Calzolari), A., i, 611. 
detection of, in musts and wines 
(Bonis), A., ii, 466, 761 ; (Voisi- 
j net), A., ii, 466; (Sukre), A.,ii,808. 

i Hex&methylenetetraminetriguaiacol 

(Hofmann, La Roche k Co. ),A.,i,37S. 

i Hexamethylphloroglncinol, preparation 

' of (Herzig and Erthal), A., i, 667. 
Hexan-a( diol, syu thesis of ethers of 
(Dionne au), A., i, 853. 
cuc7oHexan-l:3 dione and its oxime 
(Kotz and Grethf.), A., i, 24. 

Hexan'08-dione-Bc* tricarboxylic acid. 
7-hydroxy-, methyl ester aud its 
ph^ylhydrazone (Komnekos), A, L 

ii Hexan'05-dione- ayf-tricarboiyhc ad, 

%, methyl ‘ester, and its phenvlhydra- 
- ' zone (Komnekos), A., i, 542. 
Hexane, specific velocity and reco 
tion of the ions in (Jaffe), A., . 

: didodo* (DioSRRAU), A., i M 

tpeloSttUU, derivatives of (hoRIZB 

** Burnley), A., i, -391. 


it/.ePationfro’.c’.auJ^™^ 
mixtures contemns p, 

TEitsoN and Fleck), ■> ’ 

207 . 
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cycle Hexane, l:3-</tammo, and its Hexoaeg, formation of laevulie actd from 

platinicMoride (KOtz and Grethe), .(Alberpa .van Ekenstein •. and 
A., i, 24. , i ? BlaIvksma), -A., i, 461. t * '* .* f 

l:l-rfinitro- (NiStWriLtN), A., i, 829. cause of the colofrr reactions' d|* 
C yJoHexanecarb<«ylic acid 4-oximino-, (Alberda van '^kenstein and, 

optically active Balts of (Mills and Blanksma), A., i, 762. w ' 

Baen), T.^L866 ; P., 214. Hexoyl bromide (AndrA), A., i,‘56& 

^oHexanolpropan-^ol, dehydration woHexoyl-/-aspartic acid, rf-a-brorao- : 

of (TarboUKLECH), A., i, 82. (Fischer and Fiedler), A., i, 65?*? 

cyc/oHexanoae, 2-bronio-, and 2- and 3-y| woHexoylglycyl-7-aBpartic acid, '(£-a- 
chloro-,(KOTZ and Gretue), A., i® hrorno- (Fischer and Fiedler V A t- 
24. • ' • *. y 655. 

2 :G-dioximino-, and the corresponding ' iwHexoyl glycyl-Meucine.rf-abromo- 
bibenzoBte (Borsche), A., i, 178. (Abderhalden and Weber), A;, i, 
,y,\'t>Hexanoiie-2- carboxylic acid (Gard* 719. 

neb, Perkin, ana Watson), T., ^-wHexoyl-glycyl-rf-woleucine, a- 
1764 ; \P., 137. bromo-(ABDKKHAL»ENand Schuler), 

and its "ethyl ester and barium and A., i, 305. 
silver salts (Kotz and Grethe), A., d-isoHexoyl-^-isoleucme, a-bromo- (Ab- 
i, 25. ' •' derhalden and Sciiuler), A., i, 

1-chloro- and 1-brorao-, ethyl esters 305. 

(K6rz), A., i, 259. Hexoylphenylacetylene (Andr 6), A., i, 

/.('cHexanoneoxime, 3-hydroxyamino- 563. $ 

(Korzand Grethe), A., i, 24. \ istfHexoyltryptophan, /-bromo- (Fisch- 

/c/'iHexanon^-ol (Kotz and Gkrthe), ek), A., i, 22. 

A., i, 24. cyclolLexyl bisulphide (Mailiie and 

• and /3 ci/cZoHexan- 1:2:3 triol, and their Murat), A., i, 374. 
salts (Brunjjl), A., i, 477. mercaptan and its derivatives (Mailiie. 

^•cycfoHexenaldehyde. and its semi* and Murat), A., i, 374. 
earbazone (Sobecki), A., i, 367. e?/cfoHexyl>-nitrole (Nametkin), A./i,V 

/r/oHexene, A’-bromo-, and bibromide 829. 

(Sobecki), A., i, 867. q/efoHexylaelenol, and its metallic' 

.V-Hexenoic acid, j9-amino-, and its derivatives (Mailiie and Murat), A., 
benzoyl derivative (Posner and i, 374. 

Rohde), A., i, 847. isoHexylamine Mohexylbithiocarba- 

.■-o/cioHexenone (A 1:5 -dihydrophenol) mate (Kaluza), A., i, 130. 

(TschuoaEFp), A., i, 245. cye/«Hexylbromopropylene (dr Res- 

, :i -fycioHexen-2-one-rcarboxylic acid. sfcGUiKR), A., i, 467. 

See A 1:3 -Dihydrosalicylic acid. c?/ci(iHexyldiethylamine picrate (Dar- 

^-t7/ciyHexen-2*one-l-carboxylic acid, zens), A., i, 63. 

and its ' ethyl ester (Kotz and cT/c/oHexyldimethylamine picrate (Dab* 
Grethe), A., i, 25. zens), A., i, 63. 

.^ Hexinene-^e-diol, stereochemical iso- Hexylene, action of heat on (Englkk 
merio ... dibromides and diacetyl and Routala), A., i, 2. 

derivatives of (Dupont), A., i, Hexylene aC’dithiol and its benzoate 
85. ■ (Braun), A., i, 14. 

aaa<X£-A«efflchloro-, and its derivatives cycioHexylglycollic acid, sodium and 
(Dupont), A., i, 379. silver salts, and its amide (Godchot 

wHexoamide, bromo- (Beugell and v. and Fkezouls), A., i, 480. 

Wulfing), A., i, 304. j. j&ycfoHexylidenetetramethyMmminodi- 

(exoic acid, a-hydroxy-e-beuzoylamino-, « phenylmethane (W ah r, and Meyer), 
and its calcium salt, and e -amino-a- * A., i, 134. 

hydroxy- (Fischer and ZemplEn), m>Hexylparabanic acid (Kaluza), A., 
A.,i, 101. f i, 131- . n 

a-nitro-, potassium salt and a-oximtno- cyc/oHexylpropinene (de Resseguier),^ 
(Schmidt and Dieterle), A., i, 815. A., i, 467. 

lexonitrile (v. Braun and Trumpler), cycZoHexylpropylene bibronnde (de 
A.., i, 26. RessiIguier), A., i, 467. 

sxose, fermentation of, in the presence 8 -isoHexylrhodamc acid (Kaluza), A., 
of a phosphate (Young), A , i, 12. i, 130. i* : 

phosphoric acid ester, and its com- cycfoHexyltetrolic acid, and its methyl 
pounds (v. Lebedeff), A., i, 716. ester (de REssfecuiER), A:, i, 467. 
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i»Hexylthiocarbamide (Kaluza), A., 1 , 

181. V 

■ woHexylthiocarbimide (Kaluza), A. , i, 

131. > . 

isoHexylthioparabanic acid (Kaldza), 

A., i, 131. , 

Hiptraric acid, and its amide, action oi, 
with dehydrating agents (Mohr and 
Stroscheim), A., i, 557. . 
estimation of, by tile formaldehyde 
titration (Hknuiques and Sorbn- 
> sen), A., ii, 456. 
estimation of, in urine (Henuiques 
and Sorensen), A., ii, 164.. 

Hirudin and mercury (Pkussak), A., n, 
229. 

Histidine, bacterial cleavage of (Acker- 
mann), A., i, 419. 

the fate of, in the body of the dog 
(Kowalewsky), A., ii, 147. 
cleavage of, ill the organism of the 
dog (Abderbalden, Einbf.ck, and 
• Schmid), A., ii, 974. 
action of, with picrolonic acid (Briul), 

A., i, 336. . 

d-1- and 7-Hintidmc anhydrides, and 
silver and mercury salts ot the latter 
(Pauly), A., i, 336. 
di- and Utra- iodo-, and the disilver 
salt of the latter (Pauly), A., b 
640. 

Homoanthroxanic acid, and its snver 
salt (Heller and Tischser), A., i, 64. 
Homocholine, synthetic (Kutscheu), 
A., i, 611. . . 

Homocholine. See also Tninethyl- 
propylammonium, hydroxy-, chloride. 
Homochromoisomerism (Hantzsch), A., 

i, 474, 475 ; (Busch), A., i, 617. 
of azophenols (Hantzsch), A., i, 790. 
of nitroauilines (Hantzsch), A., i, 
727. 

Homoeriodictvol (2:4 -.itrih yiroj-yphtnyl 

i-hydrmy-i-methuj-ystyryl kdoni), 

constitution and methyl derivative of 
(Turn), T., 2059; P.,222. 
Homolaevulic acid semicarbaione 
(Campbell nnd Thorpe), T., 1315. 
Homoveratraldehyde, oxime of (Man- 
nich and Jacobs un), A., i, 168. jg 
Honduran (Tscrikcii and \\ ERt^ 
mulleb). i, 688. 

Hondurol and -its r/ibeuzoate (Tschikch 
and WiRimdLLER), A., i, 689. 

£ Honduroresin (Tschikch and \> erd- 
K0LLER), A., i, 688. 

Honduroreiinol (Tschikch and werd- 

‘ MULLER), A., i, 688. 

Honey, analysis of artificial (Mi n ELBT), 
A., ii, 660. 

Hordein, extraction and reactions of 
(Kraft), A., i, 792. 


Hordeniue, synthesis of (Rosp.xmund) 


A., i, 241 ; (Leger), A., i, 3?,6. 
Hormones, function of, in stiuiuUti»cx 
enzymic change . (Armstrong and 
Armstrong), A., ii, 883. 
Hornblende, from the Rhon basalts 
(Galkin), A., ii, 721. 

Hulsite, composition of (Schallkr\ a 
... ii, 621. 

wHumic acids of grey sand and brown 
[% sandstone (Hornbekgeii^ a ii 
745. _ ’’ ' 

Hyacinths, essential oil of (ExklaarI 
A., i, 122. 

Hydantoin, action of hypochlorcw? acid 
and its sodium salt on (Biltz and 
Behrens), A., i, 589. 
derivatives, optically active, catalytic 
racemisation of (Dakin), A., i, 590 * 
Hydrates, non-dehydration of, by abso- 
lute alcohol (SCHItRINKMAKERs) \ 
i, 294. 

See also Salt hydrates. 

Hydration and colour (Foma), A„ ii 
487. 

rate of, of acid anhydrides (Kiyett 
and Sidgwigk), T., 732, 167? ; P., 
66 , 200 . 

values, determination of (Worley; 
Glover), P.» 298. 

Hydrazides, metallic, preparation of 
(Ebler and Krause), A., ii. 614. 

Hydrazidicarboxylanilide (Stollf, 

Leverkus, and Kuauch), A., i, 790. 
Hydrazidicarboxylazoimide (SiOLLf, 
Leverkus, and Krauch), A., i, 790. 
Hydrazidicarboxylethylamide (Sidllk, 
Leverkus, aud Krauch), A., i, 790. 

Hydrazidicarboxylhydrazide, and its 

derivatives (Stoll 6, Leverkus, and 
Krauch), A., i, 790. 

Hydrazidicarboxylphenylhydrazide 

(Stolls, Leverkus, and Krauch), 
A, i, 790. 

Hydratidines, new method of prepara- 
tion of (Ponzio), A., i, 443. 
conversion of, into hydrazines 
(Ponzio), A., i, 699. 

Hydrazine, anhydrous^ preparation oi 
(Kaschig), A., ii, 706. 

• oxalates (Turrentine), A.,*, «*■ 
silico- and titano-fluorules (EuLERand 

Schott), A., ii, 605. 
Hydrazines, behaviour of, in tl,e s . 
phite reaction (Bucheker au 
Sonnenburg), a., i, 1«- , 

auto* reduction of (Chatiav 

Aldridge), P-. 325. . 

conversion of hydrazulmes m 
Zio), A., i, 699. itro «j 

primary, function of 
atoms in (Busch,-, A-, 1 
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p- H ydrazobenzamide (Heller aud 

Wei one it), A., i, 596. 

HydrazabeUzene, hexan itro- (Haxtzsch 
and Lister), A., i, 526. 
Hydrazodipbenylethane (Duval), A., i, 
646. 

2 : 2 '-Hydrazodiphenylmethane- 4 : 4 '-di- 
carboxylic acid, ethyl ester (Duval), 
A., i, 560. 

HydrazonKthane, nitroso- (Thiele), A., 

i, 889. 

Hydrazone, C 1 B H 22 N' 2 , from glyoxal and 
diphenvlmethanediethyldihydraziue 
(v. Braun), A., i, 525. 

CojH^OjgN^, from mannose and di- 
phenylmetlianediethyldihydrazine 
(v. Braun), A., i, 525. 

Hydrazones (Troger and Wester- 
kamp), A., i, 207. 
formation of (Grassi), A., i, 890. 
influence of the halogens on photo- 
tropy in (Graztani), A., i, 777. 
Hydrindene, l-imino-2-cyano- (Mitchell 
and Thorpe), T. 2276. 
Hydrindene- 2 -carboxylic acid, 1 -imino-, 
ethyl ester (Mitchell and Thorpe), 
T m 2271 ; P., 24D. 

a-Hydrindone, preparation of (Mitchell 
and Thorpe), T., 2274. 

2-cyano-, and its derivatives (Mit- 
chell and Thorpe), T., 2277. 
2-nitro-, and its derivatives (Thiele 
and Weitz), A., i, 855. 

I Hydrindone-2-carbanilide (Mitchell 
and Thorpe), T., 2274. 
l-Hydrindone-2i-carboxylic acid, ethyl 
ester, and its derivatives (Mitchell 
and Thorpe), T., 2273 ; P., 249. 
iydriodic acid. See under Iodine, 
ffydroacridines, formation of (Pope and 
Howard), T., 78, 972 ; P., 88 . 
lydroaromatic compounds (British 
Association Reports), A., i, 549. 
lydrobenzoin-o-dialdehyde, and its 
pheuylhydrazone (Thiele and Weitz), 
A., i, 855. 

Jydrobromic acid. See under Bromine, 
lydrocarbon, (C 3 H 4 ), from Honduras 
balsam (Tschirch and Werd- 
muller), A., i, 688 . 1 

C 9 H u , from cycfohexanolpropan-/3-ol 
(Tareouriech), A,, i, 32. 

CgHog, from methyl nouyl ketone (Hal- 
ler and Lassieur), A., i, 355. 

C 10 H 1S , from wothujene (Kondaroff 
and Skworzoff), A. , i, 755. 

CioH lg , from carvomenthol (Bbunel), 
A., i, 479. 

C n H ia , from sandalwood (Sohimhel <fc 
■ Co.}, A., i, 758. I 

: C ] 3 H I6 , from y-phenyl-AMimethy]. \ 
i bntan-y.ol (Lucas), A., i, 378. ! 


Hydrocarbon, C 12 H 18 , from l:3-dimethyl- 
A 3 -eyclohexene-5-trimethylcarbinol 
(AuwERSand Peters), A., i, 842. ‘ 
^ 17 ^ 18 , from 7y-dipheny]-j90-dimethyl- 
propan-y-ol (Lucas), A., i, 378. 
^-isDooj from 78 -diphenyl-ft 8 -dimethyl- 
butan- 7 -ol (Lucas), A., i, 378. 

from phenyldic^cfohexyl- 
carbinol. 

C 3 iH 18 , from benzophenone and ethyl- 
benzene (Ciamictan and Silder), 
A., i, 489. 

C^H^, from Tussilago far/ara (Klobb, 
Garnier, and Ehrwein), A. ,ii, 1101. 

from Anteuiuiria dioica 
(Ki.orr, Garnif.r, and Ehrwein), 
A., ii, 1101. 

CsgH^, from Tilia europea {Klobb, 
Garnier, ami Ehrwein), A., ii, 
1101 . 

from Matricaria chamomilla 
(Klobb, Garnier, and Ehrwein), 
A., ii, 1101. 

C 3( |II h v>, from Arnica monfana (Klobb, 
Garnier, and Ehrwein), A., ii, 
1101. 

CjoHyg, from Artemisia marifima 
(Ki.orb, Garnier, and Ehrwein), 
A., ii, 1101. 

Hydrocarbons, O in H J8 , from the. union of 
eamphene and pinenewith hydrogen 
(Vavon), A., i, 52. 

Cjoll^), molecular reflection of (Ron- 
land), A., ii, 809. 

formation of, in nature (Enulkr), A., 
i, 160. 

preparation of, by the action of am- 
monium sulphide on aliphatic aro- 
matic ketones (Willgerodt and 
Scholtz), A., i, 392. 
from wool greaec oleins (Gill and 
Forrest), A., i, 705. 
of vegetable origin (Klobb, Garnier, 
and Eiirwein), A., ii, 1100. 
action of, on ketones and aldehydes 
under the influencn of sunlight 
(Paters b and Ciiikffi), A., i, 41. 
aromatic, nitro-derivatives, compounds 
of aluminium chloride with (Men- 
SCHUTKIN), A., i, 234. 
saturated, action of nitric acid on 
(Nametkin), A., i, 829. 
uusatu rated, action of acetyl halides 
on, iu the presence of aluminium 
halides (Krapiwin), A., i, 349. 
relation between constitution and 
heats of combustion of (Auwers 
and Roth), A. , ii, 485. 
hydroaromatic unsaturated (Auwers 
and Peters), A., i, 826, 827. 
improvement in Fresenius’ method for 
estimating (Henbjch), A., ii, 355, 
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HydrflceUuiose (Jemtcfn), 

. (Sohwalbe), A., J, 817: Sjal 

Hydrochloric acid. See under Chlomc|i 
Hydrocyanic acid- See under Cy ^jp! 


i&ubrie acid. See under Fluorine^ 
Hydrogel And Tiydrocol, formation of 
(Lottermoser), a. , 11, 2 1 8. 

Hydro gclc, moulding of, by crystals^ 
(lJesegaxo), A., li, 835. . •<; 

Hydrogen, atomic weight of (Jones), A. , 

refriction and dispersion of (Coth- 
BERTSON and Ccthbertson), A., 1, 

85. . . .. Off ' 

spectrum of (HlCKS), A., u, 86. 
canal -rays of, positive and negative 

ions in (Wien), A., it, 4/5. 
lnminons, emission and absorp ion 
(Ladenbubg), A., 11, 811 , (rFGU 

df^naactn’t, ''’behaviour of (Vourna- 

flames! tons ’analogous to those of 
Kontgeu rays, produced by (»* 

Brogue), A., - , , 

.adsorption of, by carbon (McBain), A„ 

-synthesis of volatile, compounds of 
(Vobrxasos), A., u, 318. 
action of, on. carbon monoxide (Gau- 
tier), A., ii, 108. . . , 

and carbon, the ^.Tbone 

M (Bring), T., 49S; P-. »J f® 0 ” 

‘ and Coward), T, t 1219, P., 

and^chlorine, interaction of (Mac- 
MahoS), T., 815 ; P., 58, 93. 
and nitrogen, compression of a mix 
tore of (Brinf.r and \Vkoczinski), 

A., ii, 707. . 

and oxygen, the muon of, m flame 

HydMgen^aJnlde^'Scc Arsenic <r<v 
hydride. , _ . * 

bromide. See under Bromine, 
chloride. Seeflnder Chlorine. 


jipde, .new readout. f 0T 

) , A., ii, 238. 

' WW'uraettic eatimation of in lirc^piyrr. 
gf * ^of iperaulphnric acid (Skrabai 
j and ^ACEK), A., ii, 447. 

\ sulphide, refraction and dispersion of 

.v'- (CUTHBEKTSON and ClTHlJEUT. 

son), A., i, 85. 


action of, on white lead (SacuerI 
A., ii, 712. 

new appatatus for genera tin" (\T|>. 
basch), A., ii, 949. 


BASC11J, JL, 11, ft », 

precipitation of metals by (Bucsrr 
antt Zawadski), A. , ii, 944. 945 . 
Hydrogen, delicate reaction for (Zev 
gelis), A., ii, 1106. 

’ estimation of, by catalytic absorption 
(Paal and Hartmann), A., ii. 237. 
Hydrogen electrode. Sec Electrode 
under Electrochemistry. 

Hydrogen ion, concentration of, in sea- 
water (Sorensen and Palitzsch. 
A., ii, 404. 

concentration of, in solutions of pirns- 
phoric acid and sodium hydroxide 
(Ringer), A., ii, 396. 
Hydrogiobertite, occurrence of (Wei, is l 
A., n, 965. 

Hydrolysis. See under Affinity, chemi- 
cal. 

Hydromolybdicyanic acid. See under 
Molybdenum. 

Hydronaphthalene derivatives, heat ol 
combustion of (Lekoux), A., ii, 8*28. 
o-Hydropiperic acid, 0-amino-, and its 
benzoyl derivatives (Posxrr and 
Rohde), A., i, 847. 
j Hydropyrrindole (Pii.oty), A., i, 277. 

I Hydrosol and hydrogel, formation of 
•(Lottermoser), A., ii, 278. 

Hydrosorhhydroxaraoxine, 0-liyaroxvl- 
amino-, hydroxide (Poster ami 
Rohde), A., i, 847. 

Hydrosorbic acid, amino-. See av-Hpi- 
enoic acid, 0-Bmino-. 

Hydroxamio acldt, preparation of 
(Jones and Oesper), A., i, 13. 
electrical conductivity of (Oj.iytei- 
Maud ala), A., ii, 482. 


fluoride. See under Wuonne. „. yA| ,, Manuals), A., ii, 482. , 

iodide. See under Iodine , ■ %_ 4 l 0 xy . M ids, aliphatic, rrepAranon of 
peroxide, formation "f anil Owotnn m 

1055. ja ' K -' • 


1055. 

anodic formation’ of (Richarz), A.,, 
preparation of pure (SchmaTOLLA), . 

A., ii, 1054- ... fcjSB 

Influence of persoiphates on the end 
mation of, with permanganate 
(Friend), P., 88, 

action of, on silver bromides (W- 
villi), A,, ii, 502. 


"? formation of, during autoI_j>i« « 
IK the liver (Koxro}, A. >£■ 
S¥ manganese aaltsofITA'iM.s A, , ^ 
IS (Pv.umatmnled, mechanism ol “ 
^^transformation of, into the 
¥ y.ketonic acids (EhlexheW), A- 

..Hydroxy-acids, ovnihesicoK”^ 

A-, i, 458. 
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Hydroxy-compounds, aliphatic, action of 
y oxygen on, in the presence of copper 

(Traubb), A.,X 294. * 

aromatic, actibii; of sulphites on (Bu- 
cheuer and; Sonnenburg), A., i, 
144. . 

Hydroxy-iafinic acids, preparation of 
substituted (Cusmano), A., i, 50. 
Hydroxy-ketones [acyloins), condensation 
of sodium derivatives of, with esters of 
the acetic series (Bouveault and 
Locquin), A., i, 92. 

Hydroxylamine salts, dissociation of, in 
aqueous solution (Ba^rettjJ P., 233. 
Hydi'oxylamiues and*' hydroxylamine- 
oximes, alieyclie, behaviour of to- 
wards nitrous acid (Cosmaxo), A., i, 
182. 

Hydroxylaminedisnlphonates of the 

alkaline earth metals, preparation of 
(Raschig), A., ii, 411. 

Hyoscyanine, specific rotatory power of 
(Carr and Reynolds), T., 1328 ; P., 
180. 

Hypophosphorio and Hypophosphorous 
acids. See under Phosphorus. 
Hypoxanthine, and the relationship of 
adenase to its origin in the organism 
- (VOgtlin and Jones), A., ii, 631. 
Hyssop oil, Ihpinene and J-pinocam- 
phone from (Gildemeister and 
Kohler), A., i, 180. 

I- 

ice, colloidal (v. Weimarx and Ost- 
wald), A., ii, 400 ; (v. Weimarx), 
A., ii, 404. 

and water, vapour pressure of 
(Nrrnst), A., ii, 826. 
water and water vapour, specific heat 
of (Nernst), A., ii, 844. 

Uicioides mucronaia , fruit of (Wilcox), 
A., ii, 441. 

illuminating gas. See under Gas. 
ilmenite, estimation of titanic acid in 
(Roer), A., ii, 78. 

iminazoles, complex (Meldola and 
Kuntzen), P., 340. 

Mminazolylethylamine. See Ethyl- 
glyoxaline, 4-0-amina-. 
tmines, cyclic (v. Braun), A., i, 821. 
cyclic, decomposition of, by means of 
sodium hypochlorite (Biltz and 
Behrens), A., i, 594. 
t-Iminoacetio- butyric acid, and ils 
hydrochloride (Stadxikoff), A.,i,825. 
Mminoacetio-butyric acid, diethyl ester 
(Stadnikoff), A., f, 825. 
tmino-chlorides, reactions of, with salts 
of organic acids and with potassium 
cyanide (MuMMand Hesse), A., i, 311. 


Inu^-compouSda, formation and reac- 
u tioitf of (Mitchell and Thorpe), T., 

*•'997, 2261 ; P., 114, 248 ; (Campbell 
and Thorpe), T., 1299; P., 176. 

Imino-ethers, formation of (Matsui), A, , 
i, 695. 

Imino-group, formation of' a ‘six’-mem- 
bered ring by means of the (Thole 
and Thorpe), P., 295. 

Iminothiocarbonic esters of the aliphatic 
series (DelEpine), A., i, 613. 

Immedial-indone, probable constitution 
of (Frank), T., 2044; P., 218. 

Impemtoria , constituents of the rhizome 
of (Herzog and Krohn), A., i, 124. 

Incarnatrin (Rogerson), T., 1008; P., 

112 . 

Incarnatyl alcohol (Rogerson), T., 
1011; P. ,112. 

Incarnatylphthalic aciflf sodium salt 
(Rogerson), T., 1011. 

Indazocarboxylonitrile (Pschorr and 

Hoppe), A., i. 737. 

Indazole, /rr'ch loro -3-hydroxy- (Freuxd- 
ler). A., i, 138. 

l-Indenone-2-aldehyde, 3-hydroxy- 
(Felix and Fuiedlander), A, , i, 278. 

Indican, preparation of (ter Meclen), 
A., i, 54. 

scatole and iodine, differentiation 
between, in Jaffe’s indican reaction 
(Spiethoff), A., ii, 808. 

Indicator ^very sensitive (SACHER), A., 
ii, 1106. 

new, for acidirpetry and alkalinity 
(Mellet), A., ii, 995. 
of Ruppe and Loose (v. Ostromiss- 
lf.nsky and Babadsohan), A., ii, 
1106. 

dimethyl-brown, a new (Pozzi-Escot), 
A., ii, 153. 

a-uaphtholphthalein, anew (SORENSEN 
and Palitzpch), A., ii, 446. 

Indicators (Walpole), A., ii, 995, 
theory of (NoYFii), A., ii, 746. 
influence of neutral salts _ on (Ml- 
chaeli8 and Rona), A., ii, 153. 

Indigoid dyes (Felix and Fried- 
lander), A., i, 278. 
of the anthracene series (Bezdzik and 
Fkiedlander), A. , i, 189. 

Indigotin, action of primary amines on 
(Grandmougin), A., i, 438. 
decomposition of, by alkalis (Fried- 
la nder and Schwenk), A., i, 592. 

Indigotin, di- and tribxomo-, sulphides 
(Cassella), A. , i, 438. 
5 : 7:5':7'-/c/rabromo- (Grandmougin), 
A.,i, 74; (Danaila), A., i, 137. 

i:5:7:5'\7'-]xniabvomo-, and 

4 ; 5:7:4':5 , :7 / -ftciC«hromci- (Guaxd- 
mougix), A., i, 339, 
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Indigotin, 5:7:5':7'-kJrachloro-, syn- 
thesis of (Oberreit), A., i, 201; 
(Danaila), A., j, 137. 

Indigotins, preparation of leuco-deriva- 
tives of (Merck and Flimm), A., i, 438. 
Indigotin group, compounds of, with 
tnpheuyiraethane dyes (Reitz exstein 
and Breuning), A., i, 439. 

Indigo tindianilide, hydrochloride and 
sulphate (Grand mougin and Des- 
sotjlavy), A., i, 7,3. 

Indigo white, condition of. in aqueous 
solutions (Knecht and Batey), A., i, 
593. 

Indiruhin (Bloxam and Perkin)* 

1460; P.,168. 

constitution of (Mait.laru), A., i, 138. 
decomposition of, by alkalis (Fried- 
lander and Schwenk), A., i, 592. 
Indirubin-2-an!l, and its hydrochloride 
(Pummerer and G6TTLKK), A., i, 512. 
Indium, monoiodide, wonosulphide, 
selenide and tclluride (Thiel and 
Koelscii), A., ii, 413. 

Indium alloys with mercury, electro- 
chemical investigation of (Richards 
and Wilson), A., ii, 384. . j 

Indium, estimation of, by electrolytic ] 
means (Kollock and Smith), A., u, 1 
1000 . . 
Indole, 2-amino-, and its diacetyl deriva- 
tive, and 2-acetylamino- (Psciiorr and 
Hopte), A., i, 737. » 

Indoles, substituted, preparation ot 
(Arbusoff and Tichwinsky), A., 
i, 771. . 

substituted, preparation ol from 
benzoin and secondary arylammes 
(Rioiahds), T., 977 ; P-, 92. 

Indole-3-aldoxime(PscnOKiiaml Hoite), 

A. i i, 737. , 

Indoie-3-carboxylonitrile, ami its acetyl 

derivative (1 'm.hohk and Hoppe), A., 

i. 737. . „„ 

Indolmonea, preparation of (ttoF.ll p.iscbh 
& Soiine), A., i, 42S. 

Indoxyl and its derivatives, preparation 
Of (UAD18CHE ASIUK- k SOOA- 
Fabiuk), A., i, 428. 
estimation of, in urine (Messechet), 
A., ii, 83. 

Indoxyl -2-aldehyde (Friedi.ander and 
Schivp.nk), A., i, 592. 
2;2')-IndoxyH:3-indanaione (Fei.ix and 
F EIEBI AMlF.il), A., i, 278. 
2-{2 / )'lRdoxyl-3-indanoiid (2 -indanc- 
■i-indolc-indigo) (Felix and Fried- 
LA.NDER), A., i, 278. 

4(2')-Iiidoxyl-S-niethyl 4pyrazole 

(Felix and Fkif.dl.vndkk), A., 1 , 280. 

5(2'j-Indoxylpyrimidine-2:4;8-trione 

(Felix and Fkiedlandsr), A., i, 280, 


S^'l-Indoxyl-S-isoquiuolinel^-dioue 

(Felix and Friedlander), a., j 
Infant, gaseous metabolism of. ’ ‘ 

under Metabolism. 

Inorganic compounds, formulation ami 
nomenclature of (Hoffmann) a ;; 
196. ’ ’’ ’ 

Inosic acid and carnine (Haisrj- 
Wenzel), A., i, 543. u 

Inositol {inositc) (Rosenberger) a 
325. * 

detection of (MeillEre and Fleitvi 
A., ii. 553. ' H 

detection of, as a means of identifying 
wine vinegar (Fleury), A., ii, iqqo 
Inositol- diphosphoric acid, and \u 
barium salt (Contardi), A. , i, 157 , 
Insane, effect of electric bath treatment 
of the, on the urinary creatinine 
(Wallis and Goodall), A., ii, 636. 
Internal pressure, connexion of surface 
tension with, and van der Waals’ con- 
stants a and b (Tkaube), A., ii, 20 . 
Intestinal flora, influence of dietary 
alternations on (Herter and Ken- 
dall), A., ii, 323. 
membraue, factors influencing diffusion 
through fresh (MAYEKHOEERaud 
PlUBHAM), A., ii, 428. 
influence of sugar on the permeabil- 
ity of the (Mayjiofer and Stein), 
A., ii, 974. 

imbibition of, with sodium sulphate 
solutions (Ql'AGLlARIELLO), A,, 
ii, 974. 

InteBtine, physiology of movements and 
digestion in the (B.u'.mstark and 
Cohn heim), A., ii, 518. 
laxatives and the calcium of the 
(Chiari), A., ii, 108S. 
protein degradation in the human 
(Staubek), A., ii, 627. 
small, gaseous metabolism of the 
(Brodi Rand Vogt ; Broiue, Onus, 
and Halliburton), A., ii, 51$. 
tonus of the, influence of bile and bile 
salts ou the (D'Erp.ico), A., ii. 
Intramolecular transformations (Div- 
noTii, Aickelin, Bkahn, 1'esto:, 
and Mercklf.), A., i, 518. 

Inulin, digestion of (Bi/.iiry), A., n, 


Invertase (v. Euler, Lindbemg, and 
Melander), A., i, 90“- 
from malt extracts (Vanreyelre), A., 


iffect^ of alcohol on (Hudson and 
JestnicHon^f. ’hy acids ami alkalis 

■;Hbbsox au4 Faise). >. ■ 
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Iavertase, inversion of sucrose by 
(Hudson and Paine; Masuda), 
A., i, 601. 

use of, ill determining the alkalinity 
or acidity of biological fluids (Hud- 
son and Salant), A., ii, 764. 

Invert, sugar. See Sugar, invert. 
Iodalbose (Weyl), A., i, 792. 
ff/M'Iodalbose (Weyl), A., i, 792. 

Iodates. See under Iodine. 

Iodine, contrition of, in solution (Waen- 
rio), A., ii, 117. 

hydrolysis of (Bray), A., ii, 819. 
as a cryoscopic solvent (Olivari). A 
ii, 18, 582. 

distribution, of, between organic 
solvents (Landau), A., ii, 593. 
saturated compounds of, absorption 
spectra of (Crymblr, Stewart, and 
Wright), A., ii, 470. 
adsorption of, by solids (Siegrist), 
A., ii, 486 ; (Guichard), A., ii, 772. 
solutions, colour of (Hildebrand), A., 
ii, 1055. 

ultra-microscopy of (Amann), A., j 
ii, 496, 844. 

vapour, electrical behaviour of fluor- 
escing (Whiddington), A., ii, 6. 
action of, on sodium dithionate or ! 

trithionate (Muller), A., ii, 154. j 
action of, with ketones (Dawson and : 

Wheatley), T., 2048 ; P., 233. ! 

complex in sponges (Wheeler and j 
Mendel), A., ii, 143. 
and potassium iodide, solubility of, in ! 
aqueous-alcoholic solutions (Par- j 
sons and Corliss), A., ii, 1061. 
Hydriodic aoid '{hydrogen iodide) heat j 
of formation of, from the elements 1 
(STEGMUJ.LKR), A., ii, 269. 
dissociation of, at high temperatures ; 
(v. Falckenstkin), A., ii, 27, j 
396.. 

oxidation of, under the influence of ! 

light (Schwezoff), A., ii, 1020. | 
and bromic acid, reaction between, 
in the presence of a large amount I 
of hydrochloric acid (Randall), : 
A., ii, 542. 

Iodides, compounds of, with mercuric 
iodidy and ether (Marsh), T., 2305. ' 
aliphatic, and silver salts, kinetics j 
of the reaction between (Donnajs i 
and Potts), T., 1882, P., 212. 
organic, preparation of, from the 
corresponding bromides and 
chlorides (Finkelstkin), A.,i,453. 
estimation of, in the presence of * 
chloride, bromide, or free iodine 
(Bray and MacKay), A., ii, 996. 
dates, behavionr of, towards re- 
ducing agents (Vjtali), A. f ii, 496. 


l0di p e ’ 252. ti0U fUr Starch (Harj;jso *). 
indican and scatole, differentiation of, 
in Jalfe’s indican reaction (Spiet- 
hoff), A., ii, 808. 

estimation of (Winterstein and 
Herzfeld), a., ii, 68 ; (Hunter) 
A., n, 650. " 

Weszelazky’s method of estimating 
(Casa res Gil), A., ii, 1107. 
estimation of, in*the presence of 
bromides and chlorides (Dibdin 
and Cooper), A., ii, 448. 
in organic substances (Paolini) A 
ii, 68. * 

in the thyroid (Seidell), A., ii, 69. 
in protein combinations (Riggs)’ a 
ii, 650. h ' 

combined, gravimetric estimation of, 
by means of metallic silver (Per- 
kins), A., ii, 542. 

Iodoxy . See under the parent Substance. 

Ionic equilibrium. See under Electro- 
chemistry. 

Ions an,] Ionisation. See under Electro- 
chemistry. 

IpomoMi horxfalfuc, chemical examina- 
tion of the tuberous root of (Power 
and Hogerson), A., ii, 888. 

Iridium, complex derivatives of (VfczE-s 
and Duffoub), A., i, 540 ; (Dufkour), 
A., i, 541. ’ 

Iridium chlorides, compounds of, with 
silver and thallium (DelEpine),' 
A., ii, 34. 

dtsulphates, metallic (Dei.epine), 
A., ii, 44. 

Iridiodichlorodinitro-oxalic acid, me- 
tallic salts of(VkzKsand Duffour), 
A., i, 540; (Duffour), A., i, 541. 

Iron, meteoric, stability or metastability 
of (Guertlek), A., ii, 833. 
native, isolation of, from basalt (See- 
bacii), A., ii, 963. 

pure, electrolytic preparation of 
(Asiberg), A., ii, 414. 
content, in the human organs (Magnuk- 
Lkvy), A., ii, 426. 

amount of, in organs in pernicious 
amemia (Ryffei.j, A., ii, 329. 
crystalline structure of, at high 
temperatures (Rosenhain and Hum- 
frey), A., ii, 128. 

flame spectrum of (Hemsalech and 
de wattevjlle), A., ii, 172. 
the magnetic properties of modifica- 
tions of (Hilpert), A., ii, 579. 
potential of (Lamb), -’A., ii, 925. 
passivity of (Krassa), A., ii, 129. 
passivity of, influence of the magnetic 
field on the (Byers and Darrin), 
A., ii, 579, 



IND0X OF SUBJECTS. 


ii. 1374. 


Iron, electrolytic deposi^on iif ^PTip-^ Vr 
■? A., u,414. V;. : ' 


electrodes. See Electrodes under 
Electrochemistry. 

, cementation of, by solid carbon; 

, (Chakpy and Bonnerot), A., ii,* 
215. },;$l 

the system nickel and (Ruer and 
Sch&z), A. , ii, 959. 
crystallography^ the system, carbon 
and (Kroll)^L, ii, 1070. 
influence of sulphur on the system, 
carbon and (Liescuing), A., ii, 
1070. 

the system, copper, nickel and 
(Vogel), A., ii, 516. 
influence of antimony and tin on the 
system, carbon and (Gof.rens and 
Ellin gen), A., ii, 298. 
rusting of (Lambert and Thomson), 
T, f 2426 ; P., 290. 

action of ete&m on (Friend), A., ii, 
414. 

action of air and steam on, and rustafe 
of (Friend), A., ii, 39. 
retardation of the oxidation of, by 
chromic chloride (Rohland), A., ii, 
129. 

and steel, the action of pure air and 
water on (Friend), P., 179. 
behaviour of, with stannous salts 
(Tbiel and Keller), A., ii, 962. 
formation of silicon sulphide in the 
desulphuri^on of (Fielding), A., 

and its oxides, action of, on mixtures 
of carbon monoxide and carbon 
dioxide with hydrogen (Gautier 
and Clacsmann), A., ii, 855. 
and its oxides, actiou of, on carbon 
monoxide at a red heat (Gautier 
and Clausmann), A., ii, 709. 

Ir^k alloyt, with carbon (WCst), A., ii, 

the equilibrium diagram of (Hetn), 
A., ti, 298. . 

decarbumationuf, by gaseous oxidising ri 

r taC®WpBj..A.,ii,298. 

afiganesc ana carbon (ARNoyx 
• and Read), A., ii, 1071. 
with phosphorus ( Konstan inoff), A;» 

ii, 130 ; (Kuhn), A., ii, 131. . 

with tungsten, with molybdenum, anA 
with vanadium, estimation of carbon , 
and sulphur in (MOller and Dtt?« 
helm), A., ii, 1110. 

/ rapid estimation of carbon in (Ai 
hero), A., iif896. . j, 

See also Ferroboron and Ferrosilicon. 
Iron salt*, relations between constitution 
and absorption spectrum of (ByjC and 
Jaffe), A 4 ., ii, 3. 


jhl»> i wlt , , - i|| «g n .u c slls til .. 

! U,H ' 


of orgafikhasesi (Scholtz) a 
I Iron carbide, influence of silicon 


jw-oiidc, compounds contain!.,,,. , 
SEft and Bot'.ck), A., ii. 3, " ' i; - 
Femo ammonium arsevatp /fv 
MAS), A., ii, B09. ' tUM - 

chloride, acetic acid reaction , itl 

z Tw° "* <"*3 
■ sf 8 -- 

reaotion between solutions rf 

sodium silicate and (JoKnkn,! 

Linckr), A., ii, 416 “ d 
* ammonium antimony 

(Ephraim and W 


* 


chloride 

ii, 41. H3fMK «U, 

hydroxide (Fischer), A., ii goo 
negative (Fischer), aArm. 

(Fischer and Kuznitzskv) \ ' 

u, 882 . I,A 

c f)agulatL°n of (Doerinckei), A, 

oxide, reduction of (Hilpbrt) A 
ii, 39 ; (Charpy and Bonne 
hot), A., ii, 1072. 
evolution of oxygen from, at hid 
temperatures (Hilpert), A., fi 

silicates, isomerism in the group ol 
(Y ernad.sk v). A., ii, 136, 
sulphate, dissociation of (Boms- 
stein and Svzvki), A., ii, 
1012 . 

Ferrous compounds of nitric mb 
(Manchot and Huttnep.L A., ii, 

414. 

salts, titration of, in the presence 
of hydrochloric and phosphoric 
acids | Hough), A., ii, 457 . 
oxide, estimation of, in silicate 
(Fkomme), A., ii, 351 ; (Dirm 
and Leonhard), A., ii, 1002. 

Iron organic compounds— 

Ferri&oet&te* (Wkixland and Gns- 
MANN), A,, i, 296. 

Ferric acetate, preparation of (ffXBj 
land and Gussma.vn), A, i 

: . 457. 

■ basic (Wkinlasd), A. , i. 537. 
basic pyridine (Weinmj'd ® 
Gasmans), A., i, 635. 
formates, composition of (fo*®! 

A., ii, 900. 

Ferrocyanides, analysis of (SkibroW- 
A., ii, 361 ; (Cot.man), A ; ,H ,5 "’ 
volumetric estimation of fM® 
and Diefe.nthai.ek), A., it •' • 
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Irtm organic compounds— 

F err icyanidea^Tolame trie estimation ; 
of (Muller and Diefexthaler), , 
A., ii, i. . 

Iron ore, brown^fjnaTjsis of (Baudixch), 

A., ii, 76, Aifrj'f:’ 

Cast iron, structure of, in the 
‘ 1 graphitic ?* condition (Kroenke), 
A., ii, 1070. 

Steel, ct ;e-hftrdening of (Grayson), 
A., ii*: 1070. ' 

action of pure air and water on iron 
and (Friend), P., 179. 
cementation, manufacture of (Gio- 
litti and Astorri), A., ii, 607 ; 
(Giolitti and Carnevali), A., 
ii, 607, 616 ; (Giolitti and Ta- 
vanti), A., ii, 780. 
chromium, physical properties of 
(Me Willi am and Barnes ; 

(Moore), A., ii, 1071. 
silicon, cementation of (Grenet), 
A., ii, 608. 

carbon monoxide in (Goutal), A., 
ii, 129. 

analysis of special (Pozzi-Esoot), 
A.,' ii, 160. 

rapid estimation of carbon in (Am- 
berg), A., ii, 896. 
estimation of carbon in, by means 
of Allihn's filter tube (Prkttxer), 
A., ii, 653. 

apparatus for estimation of sulphur 
in (Preuss), A., ii, 238. 
estimation of vanadium in (Auchy), 
A., ii, 508, 551 ; (Slawik), A., 
ii, 754. . 

on (in general), detection, estimation 
' and separation : basic precipitation 
of (Weinland and Gussmann), A., 
i, 296. 

precipitation^ of, by nitrosophenyl- 
hydroxyIamine(BiLTZ and Hodtke), 
A., ii, 650. 

estimation of, in blood (Charnass), 
A., ii, 657. 

estimation of, in inorganic plant con- 
stituents (Hare), A., ii, 1001. 
estimation of carbon in, by combustion 
(Hull), P., 91; (Dennstedt and 
Kluxder), A., ii, 547. 
apparatus for estimation of sulphur in 
(Preuss), A., ii, 238. 
ferric, estimation of (Joseph), A., ii, 
351; (Schatz), A., ii.,457. 
and steel, apparatus for the estimation 
of carbon, arsenic, and sulphur in* 

; (Preuss), A., ii, 1109. * 

>n group, metals of the, the interaction 
; of alkyl halides and (Spencer and 
• Harrison), P., 118. 
precipitation of the (Tower), A. ,ii, 900. 


paction * of formaldehyde and 

* secondary bases on (Einhorn and 
Gottler), A., i, 137. 

derivatives, preparation of (Kali/e A 
Co.), A., i, 278. 

perchlorate (Hofmann, Metzler, and 
Hobold), A., i, 370. 

Isatin, 5-bromo-, and its phenylhydr- 
azone (Heller and Frantz), A., i, 
849. 

4:5:7-irihromo- (Granijmougin), A., 
i, 340. 

nitro- {Farbwerke vorm. Meister, 
Lucius & Bruxixg), A., i, 693. 

Isatin-p-dimethylamino-2-anil and its 
fealts and methyl derivative, and -3- 
anil (Pum merer ami Gottler), A., 
i, 77. 

l8atin-p-dimethylaminoleuco-2-anil 

(Pummerer and Guttler), A., i, 511. 

l8atin-leuco-2-and-3-anil (Pum m erer 

and Gottler), A., i, 511. 

Isomeric change and absorption spectra, 

• relation between (Lowry, Descii, and 

Southoate), T., 899 ; P., 68 ; 

(Lowry and Southgate), T., 905 : 
P., 68. 

Isomerides, isodynamic and motn-, 
viscosity of (Thole), A., ii, 1040. 

Isomerism, kinds of (Kkuyt), A., ii, 
285 ; (Fock). A., ii, 493. 
energy theory of (Quartaroli), A., ii, 
491. 

in compounds with two similar asym- 
metric nitrogen atoms (Wedekind 
and Wedekind), A., i, 834. 
and polymorphism (Ciusa and Paiioa), 
A., i, 196; (Fock), A., ii, 23; 
(STOBBEand Wilson), A., 1, 623. 
dynamic. See under Affinity, chemical. 

Iaoteniscope, dynamic (Smith and Men- 
zies), A., ii, 1038. 

static (Smith and Mf.nzies), A-, ii, 
1036. Vf 

Itaconic anhydride, rate of hydration of 
(RivETrand Siw;wick),T., 1677 ; P., 
200 . 


J. 

Jam, estimation <>f salicylic acid in 
(v. Fellenberg), A., ii, 906. 

Jarosite, identity of pastreite with 
(AzfoiA), A., ii, 720. 

Jaamine oil (Elze), A., i, 687. 

Java Canangoil (Elze), A., i, 688. 

Joaquinitef Louderback and Blasdale), 
A., ii, 310. 

Juniperic acid, constitution of (Bou* 
gault), A.,i, 297, 
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inde's of subjects. 


X. 


Utunala and its constituents, physio- 
logical action of (Semper), A., n, 797. 
Kaolin, action of acetic acid on (VAN 
dkr Leeoen), A., ii, 621. 

Xatabolism of ammo-acids (Fiaiow), 

A., ii, 321. 

SSfsrW-iiU. 

KermeB (Coccus colouring matter 

of (Dimboth), a., i, 487. 

Kermeeic acid, and its salts, acetyl de* 
rivative, and methyl ether (Dimp-OTH), 

A., i, -487. , 

Keten, preparation of (Schmidlik and 
Beromann), A., i, 816. . 

polymerisation of (Chick _and wils- j 
MORE), T., 1978 ; r., 21(. 
some reactions of, and ^combination 
with hydrocyanic acid (Deakin and 
Wilsmobe), T„ 1968 ; P-, 216. 

Ketens (Staudiscek and ^‘h'VITz), 

A i 46 ; (Staudtkgeb and Her- 
ezI), A., i, 89: (STArDlKGER, 
Klkver, and Kober), A., 1 , nob. 

preparation of transformation products 
of (Schroeter), A., i, 431. 

2Xeto-3-acetoxy-4:5-diphenylene-2'3- 

dihy drodrof ar an -3*carhoxyhc acid, 

ethyl ester (Richards), T., 145; ; t., 
195 

Keto-aleoholl, preparation of (Fames- 
fabrikes VOKM. F. Bayer A ho.), 
A., i, 706. . . 

Katoanilinodiphenyltetrahydrotnarme 

(Khhlixc), A., i, 780. . 

Keto anils (Busch and lAuro,, A., i, 

Keto-aaarone, and its semic&rbazone 
(PaoU.vi), A.,i, 391. 

2 Keto-3-benzoylcarbamyl 5 cbloro- 
methyltetrahydro-oxaiole (John son 

and Grrar), A., i, 886. 

4-Keto-2beniyl-4;5.dihydroglyoralin«, 

and its derivatives (Fisger and Zeh), 

2.KetoVj|Wibydroxypbenyl4.6-<li 

phenylpyrroline (Hbhemahx), T. 
465. j 

a-Ketobutyric acid, d-cyano-, and its 
ethvl ester, and its metallic salts, and 
^derivatives (W islicf.scs and blLBEK- 
8TEIS), A., i, 638. 

a-Ketobutyrobydraaide-, 8 cyano^ hydr- 

azon#"of (UisLicESL's and SILBEr 
KTJUX), A., i, 539. 

2-Keto-4carbetboiyl-metbyltetra- 

hydro-pyrrolidene-S-o-propionic acta, 

/cyan" ethyl ester (CajU-bbii. and 

Jhobpe), T*» 1315. 


2-Xeto-4-%arbethoxy tetrahy dr op yrrol - 

idene-5-a-propionic acid, 4-cyano- 
ethyl ester and its silver and potassium 
salts (Campbell and Thorpe j 
1314. 

rj-Ketodecoio acid, metallic salts and 
derivatives of (Blaise and Kofiili o 
A., i.,298. 

l*Keto-6:7-dimethoxy-2-methyltetra 

tydrowoquinoline hydrat^ (Pymas' 
T., 270. 

2-Xeto-4: 5-diphenylene -2: 3-dihydro - 

furan (Richards), T., 1458 ; p., 195 

2'Xeto-4:5-diphenylpyTrolme, 3-hei^ovl- 

amino-3-hydroxy- (Ruhemaxs), i’ 
463. 


4-Keto - 2 :6-dithiolacetonylpenthiophen- 3 

5- dicarboxylic acid, ethyl ester 
(AriTZSCH and Kelbeii), A., i, 410. 

l-Keto-2-ethyltetrahydrot;<oqnmoluie. 

6:7-dihydroxy- (Pyman), T., 271. 
«Ketoheptoic acid, its ethyl ester and 
their semicarbazones (Blaise and 
Kof.hler), A., i, 298. 
a-Ketohexahydrobenzylidene .(-amino 
phenol (Borsche, Schmidt, Tiedtkk, 
and Kottsieper), A., i, 881. 
a-Ketohexahydrobenzylideneaniline 
(Borsche, Schmidt, Tiedtke, and 
Rottsieper), A., i, 881. 
a-Ketohexfthydrobenzylideueaniline-/'- 
aulpbonic acid and its salts (Borsche, 
Schmidt, Tiedtkf, and Rottsiepeiii, 

. A., i, 881. 

Xetohydrindenophenazine(RuiiEMA>iN), 

T., 1449. 

6- Keto-ll-hydroxyphenyl-6;ll-'%aro- 
napbthacene, 5:12-r/ilivdroxy- ; and 
its triacetate and acetyl derivative (Vos- 
wrxcKF.Land de W berth), A., j, 50, 

l-Keto-2-indoxylantbracene, and 5- and 

8 - hydroxy* (Bezdzik and Fp.ied- 
laXDEK), a., i, 190. 

2 Keto - 1 • indoxy lan thracen e ( Bezdzi 1 

and Fjiikdlander), A., i, 190, 

5-Keto-4(2')-indoxyl-l-pheayl-3metbj'i 

pyrazoie (Felix and FrikdlaNPEK;, 
A i 279 

Ketoii, 'action of methyl tn J (-bctylket(« 

on (Boon), T.,1256; l'.,94. 

4.Xeto-5-metboxydebydrocamplion 

acid, methyl ester (Kosim.-, A. 

lieto-8(or 7i-metboiJ-2-m«W^ 

hydro tsoquinoline, /(or V by -j 
end its sodium salt !l'"'*M 

,l.KiM.2-metbyltetrabydro^*l 

6:7-rf (hydroxy- (Piman\J-,“ ^ 
..Xeto-fl-methylvalenc adM 
ethyl ester (WlsLICbM- aa* 
stein). A., i, 639- 



ii. 1377 


INDEX OF 


Ketone, C 5 H e O, from cyclopropane and 
. acetyl bromide and its semicarbazone 
(Khapiwin), A., i, 349. 

C H h O, from semicarbazone of ketone 
°C 5 IJ 8 0 (Krapiwin), A., i, 349. 

OgHuO* from eMaurolene and its semi- 
carbazone (Noyes aud Derick), A., 

i, 754. 

0 9 H 16 0, from A^-heptylene and acetyl 
chloride and its semicarbazone (Kra- 
piWiy),A., i, 349. 

Ci fl H 18 0, from the action of light on 
camphor, and its semicarbazone 
(Ciamician andSiLBER), A., i, 496. 

CjgH^O, from action of magnesium 
UrL-butjl chloride on ethyl oxalate 
(Egorova), A., i, 91. 

C 14 H 15 0 3 CI,Trom piorotoxin and hydro- 
chloric acid (Angelico), A., i, 577. 

C i 4 H 16 0 3> from reduction of a-piero- 
tinic acid, and its oxime (Angelico), 
A., i, 577. 

C, 4 U 18 0 4 , and its derivatives, from a- 
picrotinic acid (Angelico), A., i, 
405. 

CuHgA from a- and /3-gurjunene, and 
its oxime (Deussen and Philipp), 
A., i, 575. 

Cj?H w 0 3 N, and its derivatives from 

0-ethvlthiomorphide (Pschorr aud 
Hoppe), A., i, 423. 

C 18 H 21 0 3 N, and its derivatives, from 
jS-elhylthiocodide hydrochloride 
(Pschorr aud Krech), A., i, 422. 

C 19 H 25 0 3 NS, from /3-metbyltliiocodidc 
and hydrochloric acid (Pschorr and 
Krech), A., i, 422. 

COHANS, and its oxime hydro- 
chloride, from ethyl thiomorphidc 
(Pschorr and Hoppe), A., i, 423. 

C.^H^O-jNS, and its derivatives from 
js-ctkylthiocodide (Pschorr and 
Krech), A., i, 422. 

Ketones, synthesis of, by means of 
orgauo-magnesiiun compounds (Sal- 
kind and Beburischwili), A., i, 
11 . 

catalytic preparation of (Sender ens), 
A* i, 11, 179. 

decomposition of, by ultra-violet light 
(Berthelot and Gaudechon), A., 

ii, 814. 

reactivity of, towards iodine (Dawson 
and Wheatley), T., 2048 ; P., 233. 

action of hydroxylaminc on (Ciusa 
and Bernardi), A., i, 684. 

condensation of aldehydes with, and 
formation of pyridine derivatives 
from the condensation products 
(Scholtz and Meyer), A., i, 561. 

general reaction for conversion of fatty 
. acids into (Dakin), A., i, 557. 


SUBJECTS. 

Ketones and aldehydes, Bitto’s reaction 
‘for (Reitzenstein and Stamm), A., 
ii, 358. 

additive compounds of, with acids and 
phenols (Meyer), A., i, 179. 
addition of anhydrides to (Weg- 
SCH eider and Spath), A., i, 155. 
action of diphenylkcten on (Staud- 
ixger and Buchwitz), A., i, 
46. 

aliphatic, tan tome rism of (Hancu), 
A., i, 361. 

alkylation of (Haller aud Bauer), 
A., i, 219, 300. 

aromatic, catalytic preparation of 
(Senderenr), A., i, 489. 
condensation of, with amines (Red- 
delien), A., i, 746. 
reduction of (Marschalk) A., i, 
269. 

aliphatic aromatic, preparation of 
hydrocarbons, acids, amides, and 
thiophens, by the action of ammon- 
ium sulphide on (Willgerodt and 
Sciioltz), A., i, 392. 
tetrahydroaromatic, synthesis of 
(Darzexs and Rost), A., i, 856. 
cyclic, nitrosation of (Borsche), A., i, 
178. 

unsaturated, new method of, synthesis 
of (Darzens), A., i, 322. 
action of light on (Stobhe and 
Wilson), T., 1722; P., 206; 
(Praetorius and Korn), A., i, 
859. 

Xetonic acid, Cf|II u O ;{) from oxidation of 

l-acetyl-l-methylcyc/ohexane (Tar- 
110URIKCH), A., i, 557. 

Xetonic acids, ring formation in 
(Blaise and Koehler), A., i, 626. 
aliphatic, preparation of (Blaise aud 
Koehler), A., i, 297. 

7 -Xetonic acids, mechanism of the 
formation of, from 0 -y-unsaturated 
a-hydroxy-acids (Eri.enmeyer), A., 
i, 175. 

e-Ketononoic acid, metallic salts and 
derivatives of (Blaise and Koehler), 
A., i, 298. 

7 - and e-Keto-octoir acid, metallic salts 
and derivatives of (Blaise and Koeh- 
ler), A., i, 298. 

4-Xetopenthiophen-2:6-dithiolaceto- 
phenone 3:5 dicarboxylic acid, ethyl 
ester (Apitzsch and Kelber), A., i, 
410. ■ 

4-Ketopenthiophendithiophen, 3 :5 -di- 

hydroxy-, and its diacetyl derivative 
(Apitzsch and Kelber), A., i, 409. 

2-Keto-3-phenylcarbamyl-5-chloro- 
methyltetrahydro-oxazola (J oh nson 
and Guest), A., i, 886. 
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2-Keto-S-phenyl*4*choromethyltetra- 

hydro-oxazole (Johnson and Law-;, 

• leyI, A., i, 885. • • * *'*•• 

6 - Xeto-2-phenyl-8:7-dihydro-2:l:3*beni£ : 

• tliaiole, 4:6:7 :7-(etr«chloro- (ZiNCKK 

and Schaeff), A., i, 141.. 

3-Keto-l-pltenyl-2:3-dihydroindene, . 2* 

bromo-, semicarbazone, 6-bromo-, and 
.2:fl-dibromo-, (Kohler, Heritage, 
and Burnley), A., i, 563. 

7- K<ito-4pheny]immo-2phenyl-4:7- 

dihydro-2:l:S-benitriazole, 5chloro-6- 

hydroxy* (ZiNCHE and Scharff), A., 
i HI. 

6-Keto-2-phenyltotrahydro-2:l:3-benztn- 

aaole, 4:5:5:S:7:7*jOTd<tchloro-, dt- 

chlorohydroxy-.andfrtchlorohydroiy-,- 

(Zihcke and Scharff), A., i, 141* 

5 Keto-4-phenyltetrahydro-l:3:4 thiodi- 

Mine, 2-imino- (Frebichs and 
Forster), A., i, 18'- , 

l-Keto-2-propyltetrahydrot-wgnmoune, 

6:7-tfihydroxy- (Pymak), T., 2(5. 
Ketoses distinguished from aldoses by 
means of bromine water (Votocek and 
NemeSek), A., ii, 433. 
a-Ketostearic acid ( Aenaup and Poster* 

1 ' nan), A., i, 459. .. 

; 4-Ketotetrahydrothiopben, 2-nnino-, 3- 
araino-2-imino-, and its benzyltdene 
derivatiFe, 3*bromo-2*imtno*, and ns 
hydrobromide and S-oxiinmo-2-traino* 
(BenarY), A., i, 580. 

4 Ketotetrahydrothiophen-S. carboxylic 

4mcid, 2-imiuo-, ethyl eater, and its 
diacetyl derivatiFe (Benarv), A., i, 
579. 

4-Keto-2-thio-5(2')*indoxyBbiazole 
(Felix and Friedlamiee), A., t, 
280. 

3 K#o (lVtMonaphtien, b-ammo* 
(Farbwerkevobm. MElSTER.Lt.C.US, 

k BeBnixo), a., i, 693. 

4-Keto*2-«Io 5(2')-thionaphthenyltlu* 

azole (Felix and Feiedlander), A., 
i, 280. . . . 

6Keto-2:2;4*triinethyltetrabyarofnran, 

4.amino-, 4-metbylammo-, and 4- 


apparatus, improved (GutmasnI 

^Modification of (McDermott^ a I; 

‘d- : " ,1: 


Xjeldahi • distillation, Ukylamines « 

products of the (Erdmann), a ji 
1008. ■ ’ ‘ ’ 
Kjeldahl estimations, method ofcarrviug 


out (Netbero), A., ii, 447. 
Kola, estimation of caffeine 
VL, ii, 763. 


i (Gies), 


4.ammo-, 4-niethylam. — , — - 

dimethylamino-, 1 .®rates (Kohn and 

Bum), A., i, IST^/ . 

Kidney, a hwi^r -o/ “W 10 th * 

nitro^ I ^^^of the (BARRtsaE| 
and Barringer), A, it, 1091. vi,s 
excretion of sodium ferrwyanate by 
-the (Waxcheteo), A., ii, 430. * 

isomted, influeoce of pulse pressure 
on renal function in the (Hooker)^ 
A., iij 1087. ^ J . 

estimation of cholesterol in ( W indaUs), 
A., ii, 462. , , . * 

Kinetic* • See under Affinity, chemical. 


Komarowsky’s colour reaction (v 
Fellenberq), A., ii, 805. 1 ' 

Kryogenine, vanillin iu a test f or 
(Primot), A., ii, 83. 

Krypton, presence of, m gas, from 
thermal springs (Moureu and 
Lepape), A,, ii, 136. 
molecular weight of (Watson) T 
833; P.,70. 

dispersion of (Cuthbertson and 
Cuthbbrtson ), A., ii, 561. 
solubility of, in water (v. Antropoff) 
A.> ii, 409. 

Kryptotile, from Waldheim, Saxony 
(Uhlig), A., ii, 312. 


Laboratory instruments (Oawalowski), 
A., ii, 446. 

Labradorite, chemical aud optical study 
of (Ford and Bradley), A., ii, 8/4.‘ 
Lactic acid, formation of, in man 
(Ryffel), A., ii, 325. 
in diabeteB (Hyffel), A., ii, 733. 
in the autolyscd dog’s liver (Saiki), 
A., ii, 142. 

inactive, occurrence of, in a meat 
extract (Salkowski), A., ii, 55. 
Lactic acid, calcium antimony salt 
(CHEMISCHE WeKKE SCHUSTERAliii 
Wilhemy), A., i, 217. 
clucinum salt of (Calcagni), A, i., 
708. 

clvcerol esters of (Kalle& Co.), A,, 
l, 297. , . . 

Lactic acid, Uffelmanns reaction tor 
■ .(Kchl), A., ii, 859. 
estimation of, in cheese (Sana » 
Hart), A., ii, 81. 

v estimation of, bydetemniutionofte 
amount of acetaldehyde obtained t; 

scission (V. Foeth and Chasms* 

f'Urtfcacii ferments, influence of, on 
intestinal putrefaction (Ualowi ), 

A., ii, 144. r u o Hr 
Laotone, bromo-,- t-aPoiy, 

ethyl ay-dipbcnyi-y-'-nsP^^i-i^. 

0 .i r boxylate t (bAi'W»nTn>.ri''£™ ! 

leu), T., 47. 
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Lactones, chemical constitution .^and* 
rotatory power of sugar (Hudson), 4, 
i, 220. 

Lactone dyes, (Hekzig, Erdos and 
Rczicka}, Av»'l, 676 ; (Herzig and 
SchkidincIer),' A., 677. 

Lactose, the origin of (PORCHER), A., ii, 
144. .. 

behaviour of, in aqueous solutions 
(Fleischmann and Wiegner), A;, 
i, 362.' •• • • - 

derivatives of (Fischer and Fischer), 
A., 1,716:1 • 

diastfitic scission of, derivatives of 
(Bierry and Ranc), A., i, 465. 
and sucrose, separation of (Mar- 
GAlLLANfeA;, ii, 163. 

Lsevulan, from the action of visco-sac- 
charase oh sucrose (Beyerinck and 
Minkman), A., ii, 643. 

Lsevulans, nutritive value of (Swartz), 
A., ii, 727. 

Lsevulose, detection of, in urine (Jolles), 
A., ii, 164. 

Lamp black, electrophoresis of (Reych- 
lbr), A., ii, f 1030. 

Lanthanite (Lindstrom), A., ii, 965. 

Lanthanum, action of, on the frog’s 
heart (Mines), 4, ii, 625. 

Laterite8, (Arsandaux), A., ii, 723.' 

Laudanosine hydrogen oxalate (Pyman 
and Reynolds), T., 1323. 

Laurel 'leaves and anaesthetics (Wal- 
i.er), A., ii, 741. 

Laureline and its salts (Aston), T., 
1386 ; P., 11. 

Laurepukine (Aston), T., 1387 ; P., 


jLauric acid, condensation products of, 
with glycine, alanine, and leucine 
(Hopwood and Weizmann), P., 69. 
lauric aoid, A-iodo-, (Bougault), A., i, 
297. 


iaurolene, synthesis of (Noyes and 
Kyriakidrs), A', j, 754. 

I- and Maurolene, oxidation products 
of (Noyes and Derick), A., i, 753. 
i-La uryl-a7-(7iohlorohydriu (Grun), A., 

; i, 356. . :*:• • . 

jaurylq/c/chexene, and its semicarbazone 
(Da ii zens andRosi), A., i, 856. 

-ava from Cracow (Rozen), A., ii, 

j 315. ^ : 

Avender oil, French, constituents of 
j (Else), A., i, 753. 

laxatives and the calcium of the intes- 
| tine (Ciiiari), A., ii, 1088. 
fead, a supposed allotrope of (Cohen 
laud Inouyej), A., ii, 614. 
lead alloys with bismuth, analysis of 
I (Little and Casen), A., 

1 . 755 . 


Lead alloys with cadmium and bismuth 
(Barlow), A., ii, 1066. 
equilibrium in the ternary system, 
cadmium, mercury and (JaNecke), 
A., ii, 699. 

with mercury, electrochemical investi- 
gation of (Richards and Garrod- 
Thomas), A., ii, 384. 
with tin, heat of solidification of 
(GuERTLER),A.,ii, 126; (Mazzotto), 
A., ii, 690. ; ' 

Lead acetate, ionisation in aqueous 
solutions of (Jaqces), A., ii, 387. 
arsenate in viticulture (Moreau and 
Vinet), A., ii, 443. 
carbonates, basic (Falk), A., ii, 
1067. 

Lead hydroxycarbonate {white lead.), 
action of hydrogen sulphide on 
(Sacher), A., ii, 712. 
influence of light on blackened 
(Tauber), A., ii, 955. 
chromate, solubility of, in hydrochloric 
acid (Beck and Stegmui.lbk), A,, 
ii, 1067. 

hydroxide, equilibria in the precipi- 
tation of (Herz), A., ii, 1067. 
peroxide, use of, in organic com- 
bustions (Weil), A., ii, 242 ; (Denn- 
stedt and Hassler), A., ii, 
547. 

Triplumbic Mroxide ( red had) (Mli- 
bauer), A., ii, 294. 
silicates, in relation to pottery manu- 
facture (Thorpe and Si.MMONnSf, 
T., 2282 ; P., 254. 
fused, crystallisation of (Hilpert 
and Nacken), A., ii, 955. 
sulphate, solubility of, iu hydrochloric 
acid (Beck and Stegmuller), A., 
ii, 1067. • 

ferricyanide, constitution of (Muller 
and Diefenthaler), 4, i, 721. 

Lead, estimation of (Sache^ A. , ii, 75, 
158. _ # ' * 

estimation of small quantities of, in 
alloys of antiinouy, copper and tin 
(Mann), A., ii, 898. 
approximate estimation of small quan- 
tities of (Hapxgurt), T. s 841 ; P., 
82. 

colorimetric estimation of, in potable 
water (ScnERiNGA), A., ii, 1112. 
volumetric estimation of (Rupp), A., 
ii, 243. 

electro-analytical determination of, as 
peroxide (Sand), A., ii, 456. 

Lead chamber process, theory of (Max- 
chot), 4, ii, 1055. 

Leaves, green, toxicity of salts towards 
(Maquenne and Demoussy), A., ii, 
801. 
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Lecithin, biological importance of 
(Glikin), A., ii, 68. 
content in bone marrow (Bolle), a., 
ii, «9. . . 

free and combined, in germinating 
seeds(BEKNAitDiNi and Chiakulli), 
A., ii, 991. 


influence of, on metabolism (Yosm* 
moto), A., ii, 321. 

effect of, on the digestion of tat 
(Usuki), A., ii, 972. 
estimation of (Nerking), A., ii, 162. 
in soja-oii (Riegbl), A., ii, 662 

Lecithins, bactericidal properties of (Ken- 

shaw and Atkins), A., ii, 332. 
non-existence of, in the yolk of eggs 
(Barbieri), A., i, 704. 

Lemon-grass oils (ScHlMMEL & Co.), 
A., i, 328. , . . 

Lemon juice, estimation of citric acid m 
(Spica), A., ii, 1120. 

Lemon oil, constituents of (Gildemeister 
and MDller), A., i, 185. 

Lens, crystalline, chcmico-physieal in- 
vestigations of the (Quagliariello , 
A., ii, 56; (Bottazzi and Scalinoi), 
A., ii, 56, 143, 975. . 

0-Leonecopal resin (Willner), A., l, 
499. 

Leonecopalic acid (WlLl.NP.lt), A., i, 498. 
Leonecopalinic acid {Willner), A., i, 
499. 

Leone copalolic acid (Willner), A., i, 
498. 

Lentandra, constituents of (Power and 
Rocerson), T., 1944 ; P., 218. 

Leucine, degradation of, m the liver 
(Sachs), A., ii, 790. 

/-Leucine, derivatives of (Abderhalden 
and Weber), A., i, 719. 
woLeucine, derivatives of ( Abdekh alpsk 
and Schuler), A., i, 304 ; (Abder- 
halden and IIirsch), A., i, 730. 
degradation of, in the liver (W ikih), 
*A., ii, 789. 

Leucooytes, composition and properties 
of (Mancini), A., ii, 726. 
a diaathtic enzyme in (Habeulaxdt), 
A., ii, 515. ' 

Leucomethylene blue, and its sodium salt, 
and nitro-(LANDAUEK and Weil), 
A., i, 202. , 

Leuco-oxindirnbin (2:l'-d^,yd(r<Miy*l’.2 - 
dicoiM'iroM) (Fries and Pfaffex- 
dorff), A., i, 186. . 

Leucopoliin (FuANKELaud Elias), A.,i, 
906. . 

Lencoproteaie (Bradley), A., i, 
Lencoquinine (Comas ducci), A., x, bo** 
'M-Lenco tannin, A^fl-acetyl, and 

strychnine salt of the /-compound - 
(Niere.ssteis), A., i, 265. 


Mencyl-Z-aapartic acid [Pwcueu s ,„i 
Fiedler), A., i, 657. , !ld 

/-LeucylglycyV^-aspartic acid (Fisa,,,. 

and Fiedler), A., i, 657. 
Meucylglycy 1 -leucine ( A bderh w i „• v 
and Weber), A., i, 719. ' " 

/•Leucylglycyl-</-woleucine (Abdekbai 
den and Schuler), A., i, 3 Q 5 
/-Leuoyl-glycyl-Meucyl-giy C yi ^ eu • 
(Abderhalden and Weber) \ ; 
719. ‘ ’ ■’ ‘ 


/-Leucyl-/-woleucine (ABLEiiiiAmrN a „,i 

Schuler), A., i, 305. " 1 

7-Leucyl'fZ-woleucine anhydride (Abijei* 
HALDKN and Hirsch), A,, i, 72o. 
(/-Leucyl-/-tryptophan (Fischer) a i 
22. 

behaviour of, towards antolvtic fo. 
ments (Fischer), A., i, 599) 
Lichen derivatives, rotatory power of 
(Salkowski), A.,i, 851. 

Light. See under Photochemistry. 
Ligia oceanica, colour change in (fur 
A., ii, 731. 

Lignin, formation of acidic and formic 
acids by hydrolysis of substances 
containing (Cross), A., i, 457. 

Lime. See Calcium oxide. 

| Lime oil (Haensel), A., i, 401. 
Limonene, oxides of (Pkile8cha£f.kf 
A., i, 86. 

a-and f3 - Lvmonenehydr oxylamineoximes, 

and their hydrochlorides (CnsMAXui. 

A., i, 685. 

Limulus, blood -cells of, influence of 
changes in chemical and physical 
conditions on the (Loeb), A,, ii, 120. 
Limulus pobiph'inns, luemocyaniu of 
(Alsbekg and Clark), A., i, 647. 
Linalool, action of hydrochloric acid on 
(Dupont and Lararse), A., i, 184, 
oxides of ( P RI LKSC1 I A kevf), A., i, & 
Linalyl chloride ( 1.) 1 : post aud Labavne , 
A., i, 184. . , 

linaria striata, a cyanogeneticgltwidf 
in (Bouhquelot), A., ii, 63.^ 
Lin&ie (Armstrong and Eyre), P., S35. 
Linolenic acid (Erdmann and Bedford;, 
A.,i, 810. . 

constitution of (Goidsorel), A., 1 . 
216. ■ ■ 
woLinolenie acid, constitution ofiwu)- 
bobel), A., i, 216. 

Linseed oil, composition of .Kkiciam 
and Bedford ; Cumin.- A, m ■ 

pancreatic, action of 
ami cholcste.nl on 
ami SiiAtt’-MAtKEsas!, 

517 . 
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Lipase, pancreatic, action of serum on 
and separation of, from its co-enzyme 
(Rosenheim and Shaw-Mac- 
kenzie; Rosenheim), A,, ii, 
517. 

reactions of (Bradley), A., i, 800. 
Upcida (FRANKRLand Linnert), A., i, 
295, 600 ; ii, 729 ; (Frankel and 
Offer), A., i, 600 ; (Frankel and 
EliasV. A., i, 906 ; (Frankel and 
Dimitz), A., ii, 1086. 
of the brain (Rosenheim and Tebb). 
A„ ii, 1086. 

of the spinal column (Signorelli), 
A., ii, 1087. 

iron-containing, in tlie spleen (Burow), 
A., ii, 630. 

hremolysis by (Liefmann and Cohn), 
A., ii, 726. 

relation of, to hemolysis (Meyer- 
STEIN), A., ii, 614. 

dependence of plant respiration on the 
presence of (Falla din and Stane- 
wirscH), A., ii, 799. 
influence of, on the autolyais of wheat 
seedlings (Korsakoff), A., ii, 
990. 

action of chloroform on (Calugare- 
and), A., ii, 1049. 

Lipo peptides, synthesis and cleavage of 
1 (Bondi and Eissler), A., i, 157. 
ipo-proteins, and their significance in 
fatty degeneration of cells (Bondi and 
Eissler), A., i, 157. 
quids, apparatus for measuring known 
quantities of (Hudig and van’t 
Kroys), A., ii, 995. 
compressibility coefficients of (Such- 
odski), A., ii, 823. 

properties of, at the boiling point 
(Tyrkr), A., ii, 827. 
splaying of, ionisation by the (Block), 
A., ii, 480. 

absorption of, by porous substances 
(Rossenbergkr), A., ii, 189. 
extraction of, with Soxhlet’a apparatus 
(Saiki), A., ii, 117. 

|nd solids, thermal properties of 
[ (Lues ana), A., ii, 589. 

Associated (Kurbatof'f and ElisReff), 
l A., ii, 102. 

Anisotropic (Rotarski), A., ii, 695 ; 
(Friedel and Gbandjean), A., ii, 
809, 1018. 

jmbustible, estimation of carbon, 
hydrogen and nitrogen in (Berl), 
A. , ii, 242. 

ganic, purification of, by fractional 
: distillation (Timmermans), A., i, 

: 633. 

inethod of drying (Jackson and 
Fiske), A., ii, 1110. 

xcvm. ii, 


Liquid mixtures, Pulfrich’s ratio be- 
tween volume contraction and refractive 
power of (van Aubrl), A., ii, 169. 
Utlmm atomic weight of (Richards 
and Willard), A., ii, 292. 
ultra- red line spectrum of(pASCHEN), 
A., 11 , 1014. 

behaviour of, towards sodium, potass- 
ium, tin, cadmium and magnesium 
(Masing and Tammann), A., ii. 
610. 

action of, on organic halides (Spencer 

and Price), T., 385 : P., 26 . 

lithium alloys with mercury, electro- 
chemical investigation of {Richards 
and Garrod-Thomas), A., ii, 384. 
Lithium salts, behaviour of plants to- 
wards (Ravenna and Zamorani) 
A.,ii, 235. 

Lithium nitrate, action of, on insoluble 

carbonates (Olchsner dk Coninck). 

A, ii, 847. 

pho'phomolybdates (Ephraim and 
Brand), a., ii. 207. 
sulphate, sulphuric acid and water at 
30°, the system (van Dorp), A., ii, 
698. 

Lithium, estimation of, in watera 
(Lecco), A., ii, 453. 

Litmus, solubility of, in alcohol (Schb- 
itz), A., i, 866. 

Liver, functions of the (Necbauer and 
Fischer), A., ii, 790. 
haemolysis in the (Findlay), A., ii. 
788. 

reducing properties of (Rosenthaler), 
A., ii, 1089. 

depression of the ammonia-destroying 
power of (Carlson and Jacobson), 
A., ii, 324. 

fatty acid metabolism in the (Mot- 
tram), A., ii, 625. 

formation of acetoacetic acid in the 
(Embben and Wirth ; Griesbach), 
A., ii, 789. 

enzymes of the, decomposition of 
acetoacetic arid by (Wakeman 
and Dakin), A., ii, 977. 
cholesterol esters and an enzyme 
capable of splitting them in (Rondo), 
A., ii, 791. 

iron -content of, after feeding on ferratin 
(Imabuchi), A., ii, 324. 
pigments from invertebrates (Pala- 
dino), A., ii, 977. 

formation of hydroxy-fatty acids 
during autolysis of the (Kondo), 
A., ii, 791. 

degradation of leucine in the (Sachs), 
A., ii, 790. 

degradation of isoleucine in the 
(Wirth), A., ii, 789. 


92 
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liver behaviour of 0 -j-hydroxyphenyl. 
a-lactic and p hydroxy-phenyl- 
pyruvic acids in the (Schmitz), A., 
ii, 984. . , t . „ 

secretion by the, of an anticoagulating 
substance (Doyon), A., ii, 427. 
artificially perfused, tyrosine kata, 
holism in the (Neubaoer and 
Gross), A., ii, 790- , , 

of the dog, lactic add in the autolysed 
(SaIKI), A., ii, 142. 
tortoise’s, formation of glycogen in, 
with pancreatic diabetes (Nishi), 
A., ii, 227. „ lt , 

estimation of glycogen in (PflOger), 
A., ii, 225. . 

3 -Loangocopal resin (Willnre), A., 1 , 
498. 

a- and 0-Loangocopalic acid(WiLLNER), 

A., i, 498. v . . 

Loangocopalinic acid (WilLNEk), A., 1 , 
498. 

Loangocopalolic acid (Willnek), A., 1 , 

Ludwigite from Montana (Schaller), 
A., ii, 878. „ , 

Lujaurites from Pilandsberg (Brouwer), 
A., ii, 48. .. M 

Luminescence (Kowalski), A., 11 , 3/i. 
phenomena in certain organic com- 
pounds (POCHETTINO), A., 11, 5. 
Lnnaria biennis, alkaloid iu the seeds of 
(Hairs), A., ii, 234. 

Lungs, exhalation of drugs by (CusHNY), 
A. , ii, 525. . . 

Lupanine, hydroxy- (Beckel), A., i, 
694. 

Lupeose (Schulze), A., i, 610. 

Luteol as an indicator (de Jager), a., 

Luti(Hne». See Dimethylpyridines. 
Lymph, electrical conductivity of (Uck- 
hardt), A., ii, 226. 
fractional coagulation of (LUdskyj, 
A., ii, 226. .. . . 

flow «f, effect of injection of colloids 
and crystalloids pn the (Puoliese), 
A., ii, 637. 


Magnesium, origin of the 

QTTV1 tVl QUUO . .. 


Magenta Wraperchlorate (HofmanN, 
Koth, Hobold, and Metzler), A., i, 
819 

Magma, basaltic, crystallisation of 
(Fenner), A., ii, 313. 

Magnesium content in the human organs 
(Maunub-Levy), A., ii, 426. 
duration of the spectral ravs emitted 
by the vapour of, in the electric j 
spark (Hems A lech), A., ii, 1014. 


~ use of* i n 

organic syntheses (Bar bier) a i 
808. ■ 
action of, on the vapours of organic 
compounds (Keiser and \r r 
Master), A., i, 213. 
application of, in organic syntW 
(Grignard), A., i, 466. 
behaviour of lithium towards (Hasinc 
and Tammann), A., ii/kio, 
and barium, antagonistic action of 
(Joseph and Meltzer), A., ii >»a 
Magnesium alloys with gold(UKAzorF) 
A., ii, 43 ; (Urazoff and Vogeii’ 
A., ii, 872. 

with zinc and cadmium (Buni 
Sandonnini, and Qurkcigh) a’ 
ii, 954. 

Magnesium salts, alleged aniesthetic 
properties of (Guthrie and R?aj 0 
A., ii, 793. 

Magnesium, carbides of (NovAk), { 
ii, 778. 

carbonate, hydrated, prepared by 
Moressee (Cesaro), A., ii, 613. 
chloride, the reversible action o| 
oxygen on (Hirschkind), A., ii, 

613. 

chlorides, basic (Robinson and Wag- 
GAMAN), A., ii, 37. 
ammonium phosphate (Bube), A,, ii, 
804. 

ammonium sulphate, solubility of 
(Lothian), A., ii, 504. 
oxyfnthiophosphatc aud dioiydisel- 
enophosphate (Ephraim auJ 
Majler), A., ii, 206. 
Magnesium organic compounds, reaction 
of unsaturated compounds will 
(Kohler and Bukni.ky), A., i. 
391 ; (Reynolds), A.,i, 857. ^ 
scission of phenolic ethers by (Gib- 
sard), A., i, 669. 
action of acetic anhydride and iL- 
homologues on (Fournier), M 
652. „ , 

action of, on aldazines (Burch m 
Fleischmann). A., i, 282. 
action of, on anilides aud then u»* 
ides (Bosch and F i.eischman> , 
A i 728. 

action of, on boron trichloride, sripj® 
chloride, and the esters of 
oos acid (Steeckek), A, b « , 
action of, on halonl dm** ‘ 
sulphur (Kekiukw and u 

Jon' 7 ou thi«n S l *» 

(STBK.CKEE;GM»S*““ d * 

acrion Off on tiglic a»>* ' i,B 

mabh), A., i, * 54 - 
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Matfieaiam organic compounds 
Magnesium ferf.-butyl chlonde, action 
of on ethyl oxalate (Egorova), 
a!, i, 90. 

cycfohexyl chloride, action of sulphur 
and selenium on (Mailhe and 
Murat), A., i, 374. 
pyrryl iodide, synthesis of pyrrole 
derivatives by means of (Oddo), 
A., i, 426. 

triphenylmethyl chloride (Schmid- 
lin)j A. , i, 368. 

Magnesium and calcium, separation of 
(McCrudd&n), A., ii, 243 ; (Mur- 
ahnn), A., ii, 897. 

estimation of, in presence of iron 
(Schmidt), A., ii, 899. 
estimation of, in soils, in the presence 


iodometric estimation of, in the triple^ 
phosphate (Brandis), A., ii, 345. 
Magnetic doublo refraction. See under 
Photochemistry. 

field, use of, for the determination of 
constitution in organic chemistry 
(Pascal), A., ii, 100, 179. 
properties of alloys as a function of 
tlie composition and the temperature 
.(Honda), A., ii, 686. 
rotation. See under Photochemistry, 
susceptibilities of chroraophoric groups 

(Pascal), A., ii, 580. 
of platinum metals and monoclinic 
crystals (Fjnkr), A., ii, 179. 
of solids (Pascal), A., ii, 483. 
Magnetism of solutions (Drapier), A., 

: ii, 99 . 

(Maize, effect of nutrition with (Bag* 

1 UONI), A., ii, 625. 
laize blight. See Ustilago Maydis 
TulasM. 

lalaria, prophylaxis in (Graziani), 
A., ii, 982. 

laleic acid, methyl ester and anhydride 
of, actiou of Grignard reagents on 
(ruuDiE and Arup),T. , 1537 ; P. , 199. 
characteristic reaction of (Lutz), A., 
i, 879. 

laleic acid, bromo*, pyridine, and 
quinoline salts of (Pfeiffer, Lan- 
oenburg, and Birencweio), A., 

\ i, 878. 

idibromo-, methyl* hydrogen ester 
(Diels and Reinbeck), A., i, 360. 
aleic anhydride, rate of hydration of 
(Rivett and Sidgwick), T., 1677 ; 
P., 200. 

ii-iodo- (Diels and Rein beck). A., 
i, 360. 

leinimide-jo-nhenylacetic acid, 

lydroxy-, ethyl ester (Wislicenus 
md Penndorf), A., i, 560. 


Malic acid, rotatory power of, in the 
presence of ammonium molybdate and 
sodium phosphate (Maderna), A., ii, 
915. 

Kalonamidehydrazide, preparation of 
{Bulow and Bozenhardt), A., i, 
233. 

Ualonamidehydrazoneacetoacetio acid, 

ethyl ester (Bulow and Bozenhardt), 
A., i, 233. 

Malonanilic acid, preparation of (Chat- 
taway and Olmsted), T., 939. 
jtf-bromo-, 2:4-dibromo-, ^-chloro-, 
2:4-dichloro-, aud 2:4:6-tnchloro-, 
2:4:6-fribromo-, and their ethyl 
esters (Chattaway and Mason), 
T., 341. 

Malonanilide, yjp-rftbromo-, 2:4:2':4'- 
te/rabromo-, 2:4:6:2':4 , :6'-A«cabrouio* ) 
/jp-tfjchloro-, 2:4:2':4’-Wrn-cbloro-, 
aiid2:4:6i2 / :4':6'-A«xach]oro-(CliATTA- 
way and Mason), T., 340. 

Malonic acid, estimation of, by potassium 
permanganate (Cameron and Me- 
Ewan), P., 144. 

Malonic acid, ethyl ester, replacement 
of alkyl groups in (Komnenos), 
A., i, 541. 

action of aromatic amines on 
(Chattaway and Olmsted), T., 
938 ; P., 69. 

Malono-o- and -p-toluidic acids, prepara- 
tion of (Chattaway aud Olmsted), 
T., 940. 

l:l-MalonylbiB-4-benzeneazo-3-methyl- 

5-pyrazolone (Bulow and Bozen- 
hardt), A., i, 206. 

Malonylbishydrazoneacetoacetic acid, 

ethyl ester, decom position products 
and bisazo-corapounds of (Bulow 
and Bozenhardt), A., i, 103, 
205. 

oximino-, preparation and decom- 
position of (Bulow and Bozen- 
hardt), A., i, 233. 

Malonylbishydrazonebenzenoazoaceto- 

acetic acid, ethyl ester (Bulow and 
Bozenhardt), A., i, 205. 

Malonylbishydrazone-methyl-, ethyl-, 

foebutyl-, and benzyl-, acetoacetic 
acid, ethyl esters (Bulow and Bozen* 
hardt), A., i, 103. 

Malonylbishydrazoneoxalacetic acid, 

ethyl ester (BiiLOwand Bozenhardt), 
A., i, 103. 

Maloaylbishydrazonetoluene-p-azoacflto- 
acetic acid, ethyl ester (Bulow and 
Bozenhardt), A., i, 206. - 
Malonyldiguanide. See 4:6-Diketo-2- 
guanidinopyrimidine. 
ci/cfoMalonylhydrazide (Bulow and 

Bozenhardt), A., i, 103. 
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K&It, amylase fromfCHRZASZCz), A., ii, 

994. 

invert&se from (Yande velde), A., i,. 

798. . -CL. 

infusions, antidi&stase in ^VANDE- 
veldb), A., ii, 646. 

isoltaltol, and its derivatives (Backs), 

A., i, 544. ; . 

Maltose, derivatives of (Fischer and 
Fischer A., i, 716. 

Maltose, hepta-acetyl (Fischer and 
Fischer) A., i, 717. 

M&ndelic acid, 5-bromo-2-amino-, and 
5-cbloro-2-nitro-, and methyl eater 
of the latter (Heller and Frantz), 

A., i, 849. ' . . 

p-hydroxy, and its calcium and cm* 
chonine salts, and its presence m 
urine in yellow atrophy of the liver i 
(El. LINGER and Kotake), A., i, 885. L 
f-Mandelio »oid, methyl eater, optically f 
active glycols from (McKenzie and ' 
Ween), T., 478 ; P.,54. 

Mandelonitrile, 5-hromo-2-mtro., 5- 
bromo-2-nitroso-, and 5-chloro-Z- 
nitro- (Hkllrb and Frantz), A., i, 

Manganese, occurrence of, in soil and 
Its effect on grass (Guthrie and 
Cohen), A., ii, 444- 

in fresh-water mussels (Bradley). A. 
in animal tissues (Bradley), A., ii, 
band spectrum of(CASARKTTO), A., ii, 
magnetic properties of (Weiw and 

Onnes), A., ii, 888. 
anodic behaviour of (Kue*«nir), A., 
ii 927. 

Manganese tlloyi, msgnetisable (Hem- 
lie), A., ii, 179. 

with copper, analysis at (AZZA- 
hillo), A., ii, 754. 
with iron and carbon (Arnold and 
Bead), A., ii, 1071. 

jUnganeoe s»l*a of hydroxy-amda 
(Tamm), A. , ii, 855. ' 

Manganese oxide*, heat of combination 
8 „f, with sodium oxide (Mixtee), 
A. , ii. 82*. , , .. 

fusion of, wi^potasoum hydroxide 
(As* anas* and KlonoWski), A., 
ii, 297. 


influence' of atmospheric oxygen on 
the oxidation of oxaho acid by 
fScHEdDIE), A.,il, 899. 
dioxide, colloidal (DlIW), A-, °> 


Manganeaet-- 

1 Mangaaataa, electrolytic conversion of 
into permanganates (Brash and 
Bajisbottom), A., ii, 958. 
Permanganic acid, and its salts, spmj. 
taneous decomposition of (Skua, 
bal), A., ii, 855. 

Permanganatei, influence of dilution 
on the colour and absorption 
spectra of (Purvis), A;} ii, 3. 
titration of (Beat), A., ii, loop 
ManganimaRganates of the alkali 
metals (Auger), A., ii, 298. 
Manganoaomanganic thallous fluoride 
(Ephkaim ana Heymann), A., ii 3;, 
Manganic fluorides, preparation of 
(Muller and Koppe), A., ii, 95^ 
Manganous calcium bromidef Ephraim 
and Model), A., ii, 855. 
Manganese organic compounds:— 
Manganese molybdenum cyanide 
(Rosenheim, Garfuxxil, and 
Kohn), A., i, 102. 

MangaBooo, detection of, in foods 
(Duihtrescou andNicnoiAi-U 
0,-1001. 

detection and estimation of, in wines 
(Dumitrescou and Nicholau), A. 
ii, 1114. 

estimation of (Fischer), A., ii, 78; 

(Daisa), A., ii, 351. 
estimation of, in potable water 
(Kodenburg), A., ii, 1000. 
volumetric estimation of (Dosatu), 
A., ii, 550 ; (Karaoglanoff), A, 
ii, 754; (Metzger and McCrackaf), 
A., ii, 1000. 

volumetric estimation of, in manganese 
ores (Keisbnayya), P., 129. 
titration of, in the presence of fluorides 
(MAlleb and Koppe), A., ii, SS". 
and chromium, separation of (FaiM 

A., ii, 76. , 

Manganese-boron, Goldschmidts, to 
havionr of, on heating in chlorine and 
hydrogen sulphide (Hoffmans), A, 
ii,J>08, 959. 

Mamganeoo minerals, from leitsd, 
Syria (Hofmann and Sr.avft), A, 1, 
314 

Muuuhb, nutritive value of (Sw'ABTZ., 

A., ii, 727. . .,1 

Maanldo distearate (Bloob), A., 1, • 
Mannitol Asmphosphate (Costa « 
A,i, 810. 

Maanitoll, partial t 


^mTnK. matter mm, bg 

and pancreatic digestion (G 


213. 


A., ii, 140. 


Mangiaa 


A., ii, 214, 216. 
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Vannosewiilide (Irvine and Mc- 
Nicoll), T., 1453. 

Manare, new, “Palmaer phosphate” 
(y. Feilitzen), A., ii, 538. 
catalytic, use of boron as (Agulhon), 
A., ii, 236. 

Manarial experiment*, mineralogical 
Bignificance of (Samoiloff), A., ii, 
634. 

with carbon dioxide (Mitscherlich), 
A., ii, 236. 

action of zinc in (Ehrenberg), A., ii, 
236. 

on peat soil with “Palmaer phos- 
phate”^. Feilitzen), A., ii, 538. 

Margarine, estimation of, in butter 
(Raffo and Foresti), A., ii, 360. 

Massage, action of, on protein meta- 
bolism (Rancken), A., ii, 521. 

Matico oils, composition of (Thoms), 
A., i, 122. 

Matairesinol (Easterfield and Bee), 
T., 1028 ; P.> 7. 

Matairesinolic acid, and its calcium salt 
(Easterfield and Bek), T., 1031; 
P.,7. 

Matairesinoldisulphonic acid (Easter- 
field and Bee), T., 1030 ; P., 7. 

Matter, history of the orientation theory 
of (v. Weimarn), A., ii, 1048. 
equation of continuity of the liquid 
and gaseous states of (Kleeman), 
A., ii, 932. 

Meat, detection of benzoic acid in 
(Fischer Mid Gruenert), A., ii, 
1121 . 

determination of ammoniacal nitrogen 
in (Pennington and Greenlee), 
A., ii, 449. 

estimation of phosphorus in (Trow- 
bridge), A., ii, 546. 
estimation of potassium nitrate in 
(Paal and Ganghofer), A., ii, 
453. 

Meat extract, occurrence of inactive 
lactic acid in a (Salkowski), A., ii, 
55. 

Meat extract*, separation of creatinine 
from (Micro), A., ii, 557. 

Melanin, effect of alkali on (Gortner), 
A.,i, 760. 

Melanins, formation of, by diastatic 
oxidation (Agulhon), A., i, 449. 

Melanuria (Eppinger), A., ii, 1092. 

Meliatia (Bridel), A., i, 692. 

Mellophanic acid {benzene-\‘.2&A -letra- 
carboxylic acid ), constitution and 
methyl ester of (Bamford and Simon - 
sen), T., 1908 ; P., 206. 

Melting point apparatus (Stoi.tzen- 
bekg), A., ii, 17 ; (Matton), A., ii, 
388 ; (Weyl), A., ii, 483. 


Melting point apparatus, use of, as a low 
temperature bath (Stoltzen- 
berg), A., ii, 267. 
determination of, at low temperatures 
(Stoltzenberg), A., ii, 182. 

Melting* point curve, influence of 
critical-solution point on the shape 
of the (Flaschner and Rankin), A. 
i, 255. 

Melting point curve* of aromatic diazo- 
amines (Smith and Waits), T., 562 : 
P., 45. 

Membranes, action of (Bechhold and 
Ziegler), A., ii, 191. 

Memorial lecture, Thomsen (Thorpe), 
T.,161. . 

Mcnispermum Oanad-ensc, fruit of 
(Neidig), A., ii, 801. 

Mentha aromsis, oil from (Roure- 
Bertrand Fils, Dupont, and 
Labaune), A., i, 756. 

Mentha sylmlris oil (Schimmel & Co.), 
A.,i. 329. 

<Z7-A 4:8 < 9 Lw.Menthadiene (Perkin), T., 
2147. 

dl- } d-, and Z-A'W-wt-Menthadiene 

(Perkin), T., 2139, 2142. 

A s ®( 9l 75-Menthadiene, new method of 
preparation of ( Perkin and Wallach), 
T., 1427 ; P., 194. 

Menthan-2:5-diol (Henderson and 

. Sutherland), T., 1618 ; P., 203. 

Menthan 4:8-diol (Wallach), A., i, 
569. 

Menthenes, formation of, from pulegone 
(Auwers), A., i, 122. 

A 3 -wi-Menthenol(8), pheny lure thane of 
(Luff and Perkin), T., 2153. 

rW-A 4 -m-Menthenol(8) (Perkin), T., 
2147. 

dl-, d-, and Z-A s w-Menthenol(8) (Per- 
kin), T., 2139, 2141, 2143. 

A d -p - Menthenol( 8 ) , new method of pre- 
paration of, and its phenylurethane 
(Perkin and Wallach), T., 1427 ; 
P., 194. 

A’-Menthenone, from Japanese pepper- 
mint oil, and its derivatives (Schim- 
mel &i Co.), A, i, 757. 

Z-Menthoethylheptanonolide (Gilde- 
meister and Kohler), A., i, 181. 

Menthol, rotation of (Grossmann), A., 
ii, 563. 

tertiary, a new, and its derivatives 
(B£hal), A., i, 572. 

<7- Menthol, derivatives of (Tschugaeff), 
A., i, 862. 

d- woMentholcar boxy lie acid (Gardner, 
Perkin, and Watson), T., 1771. 

Menthone, action of magnesium and 
allyl bromide on (Rybchenko), A., i, 
181. 
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Menthoneoarboxylic acid (Gardner, 
Perkin, and Watson), P., 137. 

d-tsoMenthonec orboxy lie acid (Gard- 
ner, Perkin, and Watson), T., 
1770. 

d - woMenthonedicarboxylic acid, (G a mi- 
ner, Perkin, and WatsoN), T., 
1772. . . 

syn- and an/7-Menthonylbenzhydroximic 

acid (Cusmano), A., i, 50. 

Menthyldiethylbenxamidine, and its 
hydrochloride, hydriodide, and platini- 
chloride (Cohen and Marshall), T., 
333. . 

Menthylethylbenxamidine, and its 
hydrochloride, hydriodide, and 
platinichloride (Cohen and Mar- 
shall), T., 393. 

Menthylglycuronic acid, new method of 
obtaining (N eu berg and Lachmann), 
A., i, 325. 

Menthylmaltoaide, and its barium salt 
and hepta-acetyl derivative (Fischer 
and Fischer), A., i, 717. 

Mercury, atomic weight of (Easley), 
A., ii, 957. 

ionisation produced by splashing of 
(Lonsdale), A., ii, 922. 
spectrum of (Paschen), A., ii, 3; 

(Royds), A., ii, 87. 
series spectrum of (Milner), A., ii, 
914. 

ultra-red line spectrum of (Paschen); 
A., ii, 1014. 

determination of the vapour pressures 
of (Smith and Menzies), A., ii, 
1037. 

purification of (Moore), A., ii, 712. 
equilibrium iu the ternary system, lead, 
cadmium, and (Janecke), A., ii, 
699. 

and hirudin (Pruxsak), A., ii, 229. 
preparation of pyrimidine derivatives 
containing (Farbenfabriken 
vorm. F. Bayer k Co.), A., i, 804. 
and mercuric oxide, action of thionyl 
and sulphury 1 chlorides on (North), 
A., ii, 296, 

Mercury alloy* { ama ^ ams ), interaction 
of mixed Balt solutions and (Smith), 
A., ii, 401. 

with alkali and alkaline-earth metals 
(Smith and Bennett), A,, ii, 500. 
with potassium, photo-electric effect 
of (Pohl and Prinosiif.im), A., ii, 
422. 

with sodium, action of, on methylene 
ether* (Salway), T., 2413 ; P. , 293. 
with sodium, assay of, with the 
Y' decomposition flask*’ (Berl and 
-JrRRissEN), A., ii, 242. 

Yp silver (Jones), T., 336 ; P., 47. 


Mercury alloy* (amalgam) wi o 

thallium, indium, and tin, elect 
chemical investigation of (Rior. , r< * 
sad Wilson), A, ii, 384. M,s 
with zinc, cadmium, lead, CO p pet 
lithium (Kichakds and S ,.’.,! 1 
Thomas), A., ii, 384. 
with zinc (Cohen and Ihouye) a jj 

E.M.F. of (CBENsnAw), A. ii o^r 
M ercury compounds, influeu* 0 f 
metabolism (Izar), A., ii } 53 , ! 011 

Meroury salts, additive compounds 
and aromatic bases (Starow.i 1 
A., i, 876. *'■ 

the aluminium reaction of (Hi-.-m 
A., ii, 805. ' l,I i' 

action of, on autolysis (Truffi) A 

halides (van Nest), A., ii, 295. 
double nitrites of, and the bases of the 
tetra-alkylammoniuin series (Klvi 
P., 172. 

oxides, electromotive properties ef 
(Allmand), A., ii, 572. 
Mercnron* chloride, vapour pressure 
of (Smith), A., ii, 273. 
the system: mercuric chloride 
and (Jonker), A., ii, 127. 
action of ammonia on (Saha anil 
Choudiiuri), A., ii, 712. 
Mercuric bromide, ammonia com- 
pounds of (Widman), A., ii, 852, 
Mercuric halides, vapour pressures 
and molecular volumes of (Pm- 
DEAUX), T., 2032 ; P,, 207. 
bromide and chloride, equilibrium 
of, with potassium hydroxide, 
(Herz), A., ii, 945. 
chloride, preparation of, by the wet 
process (Ruj'P and Klee), A., ii, 
615. 

nltramicroscopic observations ol 
the hydrolysis of (Fischkb 
and Brieger), A., ii, 957. 
the system : mercurous cliloriiic 
and (Jonker), A., ii, 127. 
equilibrium in the system, 
pyridine, and (McBride), L, 
ii, 401. 

action of, on aluminium (hoax- 
A BREST), A., ii, 506. 
detection of, in compressed gen- 

cottonf Jannopoulos), A., 

titration of (Ri’pp), A., a, 456. 

barium chloride (SciireinkmaKEKs;, 

A., ii, 490. 

barium, calcium, and stronii® 
nitriles (Bay), T., 326 ; P.. '< - 
oxide, action of thionyl and » 
phuryl chlorides on (North 1 , i > 
!i, 296. 
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Mercury. . 

Dimercnrammomum bromide (Gaude- 
choN), A., ii, 298. 
nitrite, decomposition of, by beat 
(Ray and Ghosh), T., 323 ; P., 6. 
Hercury organic compounds : — 

Mercury chloro- and bromo-acetylide 
(Hofmann and Kirmreothek), 
A., i, 16. 

Mercurycarboxylic acids, hydroxy-, 
preparation of soluble compounds 
from the anhydrides of (Schorl- 
ler and ScmiATJTH), A., i, 459. 
fulminate (Soionina), A., i, 464. 
Mercuriacetic acid, irrchloro-, and 
Crihydroxy- (Hofmann and Kirm- 
reuther), A., i, 17. 
Mercuricamphor compounds, action of 
halogeus on (Marsh), T., 2410 ; P., 
297 . 

a-Mercuri-/3-Iiydroxy-£-phenylpropi- 
onio acid, inner salt of (Bulmann 
and Bjerrum), A., i, 347. 
Mercari-£-methoxy-i8-phenylpropionic 
acid, ot-hydroxy-, anhydride of 
(SCHRAUTH, SCHOELLER, and 

Struensee), A., i, 347. 
lercury, detection of, in urine (Becker ; 

Glaser and Isevburo), A., ii, 75. 
detection of, by the “aluminium re- 
action” (Reichard), A., i, 655. 
toxicological detection of (Lecco), A., 
ii, 456. 

micro-chemical estimation of (Raas- 
ciiou), A., ii, 350. 

estimation of, in urine and faeces 
(Siebert), A., ii, 656. 
volumetric estimation of, by means of 
ammonia (Bressanin), A., ii, 1000. 
volumetric estimation of, in galenical 
S preparations (Gruter), A., ii, 655. 
and silver, volumetric separation of 
(Rupp and Lehmann), A., ii, 350. 
estimation of, with gold cathode 
(Perkin), A., ii, 75. 
rcury minerals from Terlingua, Texas 
Hillkbhand and Schaller), A., ii, 
;06. 

sidine, absorption spectrum of 
Purvis), T., 1552. 
lesitylcarbinol, phenylurethanc of 
,CarrR), A., i, 620. 
lesityleneazoglutaoononic acid, ethyl 
Bter, mesitylhydrazone (H enrich, 
eichenburg, Nachtigall, Thomas, 
id Baum), A., i, 901. 
itylenic acid, 4-amino-, ethyl ester 
Wheeler and Hoffman), A., i, 666. 
Ityl oxide {methyl iso butenyl ketone , 
ipropylidencaeetotie), amiimpyrrol- 
Dne derivatives from (Kohn and 
PM), A., i, 316. 


Mesityl oxide, seniicarbazide-semicarb- 
axone hydrochloride (Rupe and 


A. , 1, 10. 

dibromide sernicarbazone (Rupe and 
Kessler), A., i, 93. 

^'-Mesitylphenazothionium, rfinitro-, 
hydroxide (Barnett and Smiles), 
T., 371. 

Mesolite from the Faroe Islands 
(Gorgey), A., ii, 312. 
from the Radauthal, Harz (Fromme). 
A., ii, 314. 

Mesothorium, chemistry of (Soddy) 
P., 336. 

Mesoxaldiftldehydetris-^-nitrophenyl- 
hydra 2 one (Harries and Turk), A., 
i, 608. 

Mesoxalic acid, ethyl ester, condensa- 
tion of phenyliso-oxazolone with 
(Meyer), A., i, 593. 
Mesoxalylphenylhydrazonedihydrazide 
(Btir.ow and Bozeniiaiidt), A., i, 
205. 

Metabolic disturbance after extirpation 
of the suprarenal glands (Schwarz), 
A., ii, 978. 

Metabolism, experiments on, as statistical 
problems (Rietz and Mitchell), 
A., ii, 1082. 

influence of alcohol on (Mendel and 
Hilditch), A., ii, 223. 
effect of castration on {McORiniDKN), 
A., ii, 321. 

in relation to digestion (Daiim), A., 
ii, 1083. 

in Addison’s disease (B butt k.n muller 
and Stoltzenbk.rg), A., ii, 982. 
in protracted inanition (Graff.), A., 
ii, 422. 

influence of lecithin on (Yoshimoto), 
A., ii, 321, 

influence of mercury compounds on 
(Izar), A., ii, 53. 

after-effect of increased muscular work 


on (Jaquet), A., ii, 519. 
effect of water drinking with meals on 
(Fowler and Hawk), A., ii, 625. 
the value of protein cleavage products 
in (Abdkkhalden and Frank), 
A., ii, 322; (Abderhalden and 
Gj.amser ; Abderhalden and 
Manoliu), A., ii, 521. 
of fatty acids in the liver (Mottram), 
A., ii, 525. 

of calcium, magnesium, and phos- 
phorus (Kochmann), A., ii, 786. 
of carbohydrates (Wackek), A., ii, 


of oxalic acid (Tomaszewski), A., ii, 


425. 

of phosphorus (Rogozin ski), A., ii, 
972. 
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Metabolism of sodium chloride in man 
(Tuteur; v. Horssun), A., ii, 
424. 

of nric acid in dogs (Ackroyd), A., ii, 
977. 

cardiac, of alcohol (Hamill), A., ii, 
321. 

carbohydrate, in Carcinaa rrumos (v. 
Schonborn}, A., ii, 1088. 

gaseous, in anoxybiosi3 (Lesser), A., 
ii, 429. 

of various organs (Cohnheim ; 
Cohn heim and Pletneff), A., 
ii, 1079. 

effect of carbohydrate food on 
(MO leer). A., ii, 1083. 
of sea animals, influence of oxygen 
pressure on (Henze), A., ii, 785. 
of the dog's heart during vagus 
inhibition (Wolfsohn and 
Kbtron), A., ii, 222. 
of infante (Schlossmann and 
Murschhausbr), A., ii, 724. 
of the small intestine (Brodie and 
Vogt ; Brodik, Cullis, and 
Halliburton), A., ii, 518. 

heart (Rohde), A. , ii, 976. 

nitrogen, relation be tween, and uric acid 
excretion (Biernacki), A., ii, 423. 
in pregnant dogs (Murlin), A., ii, 
729, 1082. 

influence of the removal of the small 
intestine on (Carrkl, Meyer, 
and Levxne), A., ii, 823. 
influence of excision of the stomach 
on (Carrel, Meyer, and 
Livene), A., ii, 974. 
of rabbits, influence of nucleic, and 
nric acids and allantoin on the 
(Scbittenhxlm and Seisskr), A., 
ii, 428. 

of nitrogen and phosphorus, relation 
between the (Grund), A., ii, 624. 

nuclein, in the pig (Schittenhelm), 
A., ii, 625. 

oxygen, of the blood (Keogh), A., ii, 
512. 

phosphorus, in man (Holsti ; Heub- 
ner), A., ii, 519. 

protein, action of massage on 
(Ranckrn), A.,8, 621. 
influence of catwn’drate and fat 
on (Cathcajk ana Taylor), A., 
ii, 1084. 

influence ^removal of segments of 
the gastrointestinal tract on 
(Levin, Manson, and Levenr), 
A., ii, 53. 

in children (Grosser), A., ii, 424. 
effect of subcutaneous administra- 
tion of fat on (Hbilneb), A., ii, 
626. 


Metaboliim, 'protein, in plants 

of mmer a lsalteo n (Z A ’ L ““' ,c >® 
Iseaiukt), A.,ii, 335 LESKI «a 
in ruminants, effect of o'on . . 
nitrogen compounds „J ? 
(Kbilner, BtSKNKonnn BW„ 

and Nbhmann), A., ii 4 2 / E E ' 

of parturient women (Mor,,* . 

Carpenter), A., ii, 729 I!l 
purine (Scaffidi), A., i’i 62« 

of the monkey (Wells), a., ii »„ 
influence of ingestion of nucleic acid 
on (Hirokawa), A., ii, 787 ° 

sugar, and pancreas, relation brtw™ 
(Baldwin), A., ii, 224 . WEM1 
Metal ammonia perchlorates <s . 

dori), A., ii, 1002. ' Al 

Met*l ammonia compounds, comnW 
(Ostromisslensky and BeroiianU 
1 , 887 ; (Werner), A., ii, 857, MO 
Ketallie osrbonyls, properties of (Most, 
Hirte, andCowAj'), T., 798 ■ p 
cations, complex (Hertz), a., ii in' 
hydroxides, amphoteric (Woooi T 
878 ; P.,84. * '■ 

nitrides, electrical conductivity of 
(Shokoff), A., ii, 254. 
oxides, catalytic reactions by means of 
(Mailhe), A., i, 807. 
action of, on alcohols (Sabatiep. 

and Mailhe), A., i, 294. 
temperatures of reduction of (Fay, 
Seeker, Lank, and Fergusoy)' 
A., ii, 711. 

action of chlorine and carbon tetra- 
chloride on (Michael and 
Mdrphy), A., ii, 1068. 
aalts, fused, electrolytic dissociation 
of (Lorenz), A., ii, 259. 
secondary Rootgen raya ft™ 
(Riasson), A, ii, 671. 
action of, in physiological processes 
(HdBKR), A., ii, 830. 
BilicateafJORDlsandLiNCKE), A.,ii,41S. 
snlphidea, actiOD of liquids which dis- 
solve snlphnr on (Joaws aid 
ScHWliilR), A., ii, 405. 
Metalloids and metals, presence of. is 
drinking waters (Gareioot), A., 5, 


I on. „ 

detection of, in mineral waters (Ijar- 
Bioon), A., ii, 549. , 

Metals, spectra of the, in the elect™ 
~ arc (Hasselberg), A., ii, 811- 
change of the emissive power of, nil 
the temperature in the »jtn-»j 
(Rubens and Hagen), A., n, - 1 
(Hagen and Rubens), A., 11 , 4® 
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Metals dispersion an ^ absorption of, for 
the visible and ultra-violet spectrum 
(Meier), A., ii, 369. 
elasticity and- hardening of {Faust 
and Tammann), A., ii, 1039. 
determination of the optical constants 
i >f ; from polarisation measurements 
(v, Uljanin), A., ii, 812. 
internal friction of, at low temperatures 
(GuYBand Schappbr), A., ii, 486. 
viscosity of certain, and its variation 
with te!nperatQre(GuYE and Mintz), 
A., ii, 591. 

influence of pressure oa the boiling 
points of (Greenwood), A., ii, 390. 
thermal expansion and specific heat of 
(GrAneisen), A., ii, 824. 
relation between size of the atoms of, 
and the temperature-coefficient of 
the resistance (Streintz), A., ii, 
821. 

thermo-electric forces of solid solutions 
of ( Bernoulli), A., ii, 1030. 
electro-deposition of (Perkin and 
Hughes), A., ii, 898. 
galvanic ennobling of (van Deventer 
and van Lummel), A., ii, 179. 
formation of disperse systems by, 
under the influence of ultra-violet 
light and Rontgenrays(SvKDBERG), 
A., ii, 277. 

modifications of; resulting from electri- 
cal disintegration in liquid argon 
(Fischer and Schroter), A., ii, 
609. 

solid solutions of, and the electron 
theory (Schenok), A., ii, 482. 
wet oxidation of (Lambert and 
Thomson), T., 2420 ; P., 290. 
velocities of certain reactions between 
dissolved halogens and (van Name 
and Edgar), A., ii, 280. 
and their compounds, heat capacity of 
(Schimpfe), A., ii, 181. 
solubility of gases in (Sieverts and 
Krumbhaar), A., ii, 410. 
germicidal action of (Rankin), A., ii, 
232. 

new compounds of nitrogen with 
(Fischer and Schroter), A., ii,605. 
and alloys, contraction of, during cool- 
ing (VV&8T), A., ii, 260. 
and metalloids, presence of, in drinking 
waters (Garrigou), A., ii, 705. 
and metalloids, detection of, in mineral 
waters (Garrigou), A., ii, 549. 
colloidal, preparation of, by means of 
acraldebyda (Castoro), A., ii, 620. 
Jolloidal, preparation of stable solu- 
tions of (Sebono), A-, ii, 776. 
tervalent, action of salts of, on thio- 
cyanates (Bongiovanni), A.,i, 825. 


Metals, Minoan, from the excavations of 
Crete (Mosso), A., ii, 955. 
of the tin group, separation of (Caven), 
P., 176. 

apparatus for the rapid electro- 
analytical separation of (Sand), A., 
ii, 66. 

separation of, by electrolysis (Buck- 
minster and Smith), A., ii, 1112. 
precipitation of, by hydrogen sulphide 
(Bruner and Zawadski), A., ii, 
944, 946. 

Metastyrene (Stobbe and Posnjak), 
A., i, 235. 

Meteoric stone, from Ohandakapnr, 
structure and composition of (Bow- 
man and Clarke), A., ii, 783. 
from Si mondium, Cape Colony (Prior), 
A., ii, 315. 

Meteorite, new Pennsylvanian (Farring- 
ton), A., ii, 420. 

from Angra dos Reis (Ludwig and 
Tsciirrmak), A., ii, 815. 

Methaemoglobin, morphological detec- 
tion of, in blood (Kronig), A., ii, 
623. 

Methane, synthesis of (Bone and Cow- 
ard), T., 1219; P. t 146. 
formation of, from hydrogen and car- 
bon monoxide (Gautier), A., ii, 
708. 

biological absorption of (Giglioli and 
Mason j), A., ii, 485. 
role of, in organic life (Sohngbn), A., 
ii, 798. 

estimation of, electric combustion fur- 
nace for the (Frier), A., ii, 904. 

Methane, fluoro<M)r<»njo-, and difluoro- 
bromo- (Swarts), A., i, 293. 
tdra-DxXro- (Berger), A., i, 807. 
simple method of preparation of 
(Chattaway), T., 2099 ; P., 
164. 

Methanedisulphonylbii-p-aminobenz- 
eneazo'/l-naphthol (Morgan, Pick- 
ard, and Micklethwait), T., 60. 

Metbanedisulphonylbit-p-aminobenzene- 

diazonium chloride and nitrate (Mor- 
gan, Pickard, and Micklethwait), 
T., 58. 

Methanediaulphonylbii/J-nitroaniline 

(Morgan, Pickard, and Micklk- 
thwait), T., 58. 

MethanedisulphonylbU-p-phenylene- 

diamine (Morgan, Pickard, and 
Micklethwait), T., 58. 

Metbanedisulpbonylbis-p-phenylene- 

diazoimide {Morgan, Pickard, and 
Micklethwait), T., 60. 

Metbanesulphinic acid, amino-imino-, 
and its allyl derivative (Barnett), 
T., 64. 
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Mathanesnlphonyl-p-Rminohenzeneaio- 

S-naphthol (Moroan, Pickard, and 
Mickletkwait), T., 63. _ 

Metianeanlpionyl-T-nitroaniline (Mor- 
gan, Pickard, and Micklethwait), 

HettanMnlphonyl-p-pkenyl'M^*™ 11 ®’ 

and its hydrochloride (Morgan, 
Pickard, and Micklethwait), X.* 

Mothaneaulplionyl-p-plienyleiiadiajo- 

imide (Morcan, Pickard, and Mic- 
klethwait), T., 62. 

«- and $ Methatonic anhydndei, and 
their derivatives (Strinkopf, Bohr- 
mann, Grunupp, Kirchhoff, Jur- 
gens, and Benedek), A., i, 307. 
Methethebenine, methosulphate and 
methiodide (Pschork and Loewen), 
A., i, 424. . 

Methoxalylanthran.il (Bogert and 
Gortnbr), A., i, 284. 
Methoxalylanthranilic acid (Bogert 
and Gortner), A., i, 284. 
o-Methoxyacetophenone, u-chloro- 
(Tutin), T., 2503 ; P., 244. 
p-Methoxyacetophenone, «.ammo-, 
hydrochloride, and other salts of 
(Tutin), T., 2509. 

5 Methoxy-p-anisylialicyclic acid, nee 

5-Methoxy-2-j>-methoxyphenoxybem- 

oic acid. 

3 Methoxybenzaldaxine, 2-hydroxy-, 
and its methyl ether (Noelting), A., 
i, 177. 

3 • Methoxybenxaldehy de, 2-hydroxy-, 
(o-r anillin) and its derivatives and 
condensation products (Noeltisg), 

Metboxybenxaldehydemethoxydiphenyl- 

etbylhydraione (Busch and Fleisch- 
mann), A., i, 283. 

4'Methoxybenihydrol, 2:4 rfthydroxy-, 
its dipotassium salt and diacetyl and 
dibenzoyl derivatives (Pope and 
Howard), T., 973 ; P. 88. 
o- m-, and p-Mcthoxybenzoic acidi, 
menthyl esters of (Cohen and Dud- 
ley), 1, 1739. , 

4 -Methoxy-2-benioylbanioic aeid, & - 
hydroxy-, methyl ester (Tambor and 
Schurch), A., i, 559. 

2-M.thoiy-!ai-i»n»oyltmint>ciniiamic 

anhydride (Mautbker), A., i, US- 

4 -Methoxy 2-beniylbenioic acid, 2* 

hydroxy- (Tambor and SchUrch), 
A i, 559* 

o Me thoxybe nxy 1 id eneacetop he none . See 

Phenyl o-inethoiystyryl ketoue. 

o Methoxybeniylidene-p-aminoben*oic 

aeid, and its ethyl ester (Manchot 
and Furlong), A., i, 34. 


m-M6thoxybensyUdene-p-aminobenzoic 

acid, jphydroxy-, and its ethvl ester 
(Manchot and Furlong), * A f 
83. ’’ ’ 

0 -Methoxybensylideneaniline (Koel- 

ting), A., i, 177. 

w-Methoxybenaylideneaniline, and 2 - 

hydroxy-, and its methyl ether and 
4-hydroxy- (Noelting), a \ 
177. 

o- and ^-Methoxybensylideneanthranilic 
acid (Wolf), A., i, 736. r 
3-Methoxybenzylideneanthranilic acid 
4-hydroxy- (Wolf), A., i, 736. ’ 

5-jo-Methoxybenzylidena-3-ij/ cumyl- and 


j.a.einoxyoeu*yi,inejieaD.uirarmic 

4- hydroxy- (Wolf), A., i, 736. 
j.j3-Methoxybenzylidene-3-ij/cumyl- and 

5- irohexyl-rhodanic acids (Kalv/, 0 
A., i, 130. 

m-Methoxybenzylidenehydrazine, and 

its phenylthiosemicarbazide (Franzes 
and Eichler), A., i, 700. 
4-m-MethoxybenzyUdenemethyl-6- 
methyl-2-pyrimidone, p-hydroxy-, and 
its salts (Stark and Bogkmaxn) A 
i, 437. 

w-Methoxybentylidene-o- and -jy-tolu- 
idine, ^-hydroxy- (Manchot ami 
Furlong), A., i, 33. 
p-Methoxybenzylmalonic acid and Q - 

bromo- (Friedmann and Gutmans), 
A.,i, 741. 

1 -a-Methoxy benzyl-2-Rsphthol- 3 -c arb- 

oxylic acid, methyl ester of (Fhiedl), 
A., i, 742. 

p-Metboxycinnamic acid, 3.5-rfi-iodo-, 
and its salts and esters (Whkbusr 
and Johns), A., i, 114. 

2 - M ethoxyconmaran, 4:6-dtbromo- 

(Fries and Moskopi’), A,, i, 332, 
Methoxyconmaranone (Felix and 
Friedlander), A., i, 279 
8-Methoxycoumarin (Noelting), A., i, 
177. , , 

3 Me thoxy 1 : 1 - dimethyl- Ac i/w- 
hexenylidene- 5 -cyaaoacetic acid, and 
isomeric ethyl esters of (CKOSSLEVand 
Gilling), T., 028. 

5-Methoxy-l :3-dimethylhydantoyl- 

methylamide (Biltz), A., i, w- 

a-Methoxyethylbenzene.fl-.oiO^'hicinio- 

2 -hydroxy-, and /3:0:3:5-^r(d)roino -• 
hydroxy- (Fries and Moskopf), A,i, 

Kethoiyhexylene and its A 1 "™ 1 * 

(Dionseau), A., i, . , - 

xy-8-(or 7 -)methoiy 2 “ c * tly ‘lA 

4aro/®qainoliniu»V] 2m 2lid. 

3:4-dihydro^qaioolmnnn 

(Pymas), t., US- 
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6 - (or 7 -)Metlioxy- 7 *(or 6 -)[ 6 : 7 -^iliydroxy- 
2 - methyl-3 :4-dihydrat^i5qumoImiim - 
OK y].2-methyl-S:4-dihydrowwquinol- 
iniam chloride and iodide (Pyman), 
T., 279. 

3 -Methoxyindene, 2-cyano- (Mitchell 
and Thorpe), T., 2278. 

5 - and 7 -Methoxyiaatm (Kalle & Co.), 
A., i, 278. 

5 Methoxy- 2 -;Mnethoxyphenoxybenzoic 
acid {b-T^thoxy-^-anisylsalicylic add) 
(v. Raster, Aickelin, Diehl, 
Hallen.sleben, and Hess), A., i, 252. 
2- and 4-Methoxy l-methyl-3-acetonyl- 
benzene and their derivatives (Guil- 
laumtn), A., i, 478. 
2-Methoxy-l-methyl-3-4'-allylbenzene 
(Guillaumin), A., i, 375. 

3 Methoxy-l-methyl-4-^-allylbenzene 
(Guillaumin), A., i, 375. 

7- (or 5-)Methoxy-5-(or 7-)methylanthra- 
quinone, l:4-cftchloro- (Walsh and 
Weizmann), T., 692. 

3Methoxy-3-methyl-a-bromomethyl- 
styrene, 0:5-aftbrorno-6-hydioxy-, and 
its acetate (Fries and Moskopp), A., 
i, 334. 

2Methoxy-4-methyl-a-bromomethyl- 

Btyrene, jQ:j8:3:5-^rabromo- (Fries 
and Yolk), A., i, 334. 

^ Methoxy-4- methyl a-bromomethyl- 
styrene, 0 :3:5-<robromo-2-hydroxy-, 
and its methyl ether (Fries and 
Volk), A., i, 333. 

4 Methoxy-2-methyIcoumarone (v. 

GltAFFENRIED and v. Kostanrokj), 
A., i, 630. 

6 (or 7-)Methoxy-2-methyl-3:4-dihydro- 
woquiaoliniam, 7-(or 6 -)hydroxy-, 
chloride and iodide (Pyman), T. f 278. 

1 • Me thoxy- 5-methy 1-2-methy lenecon • 
maran, l:4:6-£n*bromo- (Fries and 
, Yolk), A., i, 333. 

3 Methoxy-l-methyl-4- isopropylbenzene 
1 {Guillaumin), A., i, 375. 
i-Methoxymethyl-p-toluic acid (Guil- 
laumin), A., i, 375. 
5Methoxy-7:8-methylenedioxy-l-benz- 
yl-3:4 dihydmsoquinoline, and its 
hydrochloride and picrate (Salway), 

> T., 1215. 

|-Methoxy-6:7-methylenedioxy-l-benz- 
yl-3:4-dihydrowoqniiioline, and its 
hydrochloride anti picrate (Salway), 
T., 1214. 

-3- Methoxy- 4: 5 methylenedioxy- 
phenylethylamine, and its hydro- 
; chloride and benzoyl derivative 
(Salway), T., 1212. 
‘■3-Methoxy-4:5methyIenedioxy- 
! phenylpropionamide (Salway), T., 


a- and 0Methoxynaphthoic acids, men- 
thyl esters of (Cohen and Dudley) 
T., 1747. 

Hethoxyeycfopentenedione, tfnbromo- 
( Jackson and Flint), A., i, 178. 
o-Methoxypheaol, cerium salt (Chem- 
ische Fabrik auf Aktibn vorm. £. 
Sobering), A., i, 164. 
o-3-Methoxyphenoxybenzoie acid (v, 
Baeyer, Aickelin, Diehl, Hallens- 
LEBBn, and Hess), A., i, 250. 
p- Methoxyphenylacetonitrile, a-amino-, 
and its hydrochloride (Aloy and 
Rabaut), A., i, 558. 
m-Methoxyphenylacetylglycollic acid, 
^-hydroxy-, ethyl eater (Goyot and 
Gry), A., i, 41. 

wi-Methoxyphenylbenzoylglycollic 

acid, ^-hydroxy-, ethyl ester (Guyot 
and Gry), A., i, 41. 

^-Methoxyphenylcamphoramic acid 
(Piutti, Leone, and D’Emilio), A,, 
i, 675. 

p- Methoxyphenylcamphorimide (Piutti, 
Leone, and D’Emilio), A., i, 675. 
^•Methoxyphenylcarbithionic acid. See 
Anisic acid, aithio-. 

o-Methoxyphenylcitraconamic acid 
(Piutti and Allegri), A., i, 674. 
p-Methoxyphenylcitraconamic acid 
(Piutti, Pagniello, and Marciano), 
A., i, 672. 

o-Methoxyphenylcitraconimide (Piutti 
and Allegri), A., i, 675. 
^-Methoxyphenylcitraconimide (Piutti, 
Pagniello, and Marciano), A., i, 
672. 

7-p- Methoxy pheny ldihydro-a/9-pheno- 
naphthacridine, 10 -hydroxy-, and its 
acetyl derivative (Pope and Howard), 
T., 976 ; P., 88. 

/j-Methoxyphenyldinaphthaquinoxan- 
thenol, chloride hydrochloride (Gom- 
beko and Cone), A., i, 57. 
p- Methoxyphenyldinaphtbaxanthenol , 
salts of (Com berg ami Cone), A., i, 57. 
a-^-Methoxyphenylethylamine, and its 
hydrochloride (Rosen mund), A., i, 
241. 

carbonate (RosENMUND), A., i, 106. 

%-p Methoxyphenylfluorene ( Bistrz y- 
oki and v. Weber), A., i, 743. 
9/;-Methoxyphenylflaorene-9carbcxyl- 
ic acid (Bistrzycki and v. Weber), 
A.,i,743. . . m 

;;-Methoxyphenylfumardiamide (Piut- 
ti), A., i, 23. 

0 -Methoxyphenylitaconamicacid(PiUTTi 

and Allegri), A., i, 674. 

^-Methoxyphenylitaconamic acidB, and 

their silver salts (Piutti, Foa, and 
Rossi), A., i, 673. 
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i).Methoxypheaylitacondiamide(PiuTTi, 

FoA.aud Rossi), A., 1 , 974. 

o-Methoxyphenylitaconimide (ncTii 

and Allegei), A., i, 675. 

jiHethoxvplianyUtaconimide (rriru, 

r Foa, and Rossi), A., i, 673. 

o-Methoxyphenylmaleinamic add 

(PiUTTI and Allegri), A., 1 , 0 / j. 

p-Methoxyphenylmaleinamic acid 

(Plum), A., i, 23. 

p- and s-p - Metboxy ptenylmaleimide 

(Piutti), A.J i, 23. 

p.Methoxyphenylmeaacondiamide 

* (Piutti, Pagniello, and Marciano), 

pMethoxyphenyl-^-methoxyatyryl- 
rfiohloromethane, and its salts and 
derivatives (Straus, KRiER.and Lutz), 

A., i, 567. , 

S-ynMothOxyphenyl-S-inethyailiydTo- 

aoriiine, 8-hydroxy-, and ^ acetyl 
derivative (Pope ant 1 Howard), 1., 
975. 

4'-Methoxy 9 phenyl 2-mettylxanthen, 

6-hydroxy-, and its acetyl derivative 
(Pope and Howard), T., 974. 

11 -p-Kethoxyphenyl 3 naphthaxan- 
then, 8-hvdroxy-, and its acetyl de 
rivative (Pope and Howard), 1., 
975. 

oMethoxyphenylph thalamic 

(Piutti and Allegri), A., i, 6/4. 

n-Hethoxyphenylwophthaldiamide 

(Piutti, Puoliese, and Selvaggi), 

cMethoxyphenylpbthaUmide (Piutti 

and Alleori), A., i, 676. i? 

2 Kethoxy-8-phenylpropionw «Rd, «A- 

dibromo-5-nitro-, methyl eater (Clay- 
ton), T-. 2110. 

fl-3-Methoiyphenylpropionie aetd, 

hydroxy-, aud its amide (Salwavj, 
T„ 2417. , . .. 

8-p Jtethoxyphenylpropioiuc 

bromo- (Fkiedmanx and Guthann), 

n-lte’thoxyphenyliaoproTiylamine, and its 

P hydrochloride (Manxich and Jacob- 
sobn, A., i, 167. . , , 

A., 1, 674. t .. 

iiMcthoxypheaylpyroeiRclion^d® 

(Piutti and Abati), A., i, 

and p-KethoxypliMiylifcodMiiii 

(HOLWWRG). a., i, 361. 
M-lUthoxyplienyltampnic ^ 
K; methyl eftd ethyl enter. 
(GuYOT aud Gry), A., i, 41. 

iiMethoxyphenyltereph th i li l l am ld e 

(Piutti, Puoliese, and Selvaggi), 
A., i, 676. 


t'-Methoxy-S-phenylianthen, 3:6-, (i- 

hydroxy-, and its diacetyl derivative 
(Pope and Howard), T,, 974. 

2-, 8-, and 4-lCethoxy-9-phenylxantheu. 
8-ol (v. Baeyee, Aickeun, Dif.hi. 
Hallenslrben, and Hess), A., i, 2f,{' 
6-Kethoxy-9-phenylxanthoniuni, 3' 

amino-, chloride and platinicliloride 
(Krurhann andDENOLER), A., i, 40; 
e-Hethoxy^-pheayUanthoninm, i 

acetylamino-, methomlphfc, i 0 Jid e 
chromate, auri- and platini-chlorides 
(Kehrhann and Dengler), A i 
407. 

Mdethoxyo-quino-l-monoxide, ul a . 
bromo-i'-hydroxy-, action of acetic 
anhydride on (Jackson and I’L! v 
A., i, 121. 

I 1- Ke thox y -3 A-qninonediazide , 2,5. tlK [ 

k, 2:4-dinitro-, and their azo-derivatives 
' (Meldola and Rkverdin),T., 1206. 
p-Methoxvialicylaldehyde. Sec Auis- 
aldohyae, o-hydroxy-. 
p-Kethoxyityiene, fl-nitro- (Roses, 
uund), A, i, 106. 

5-Hethoxy-2-styrylconmarone (Anus 
and v. Kostanicki), A., i, 631. 
o-Kethoxystyryl ethyl ketone (Acwebs 
and Voss), A., i, 71. 
Mlethoxyityryl l-hyaroxynepMlyl i 
ketone, 4-hydroxy-, and its diacetyl 
derivative (Milobeuzka, v. Kesri- 
necki, and Lampe), A., i, 628. 
j y-Kethoxyityiyl nonyl ketone, anil its 
semicarbazone (Si'ROLTz and Meyer), 
A., i, 562. 

i-Methoxyanoeinamic acid (Pumie and 
Young), T., 1532. 

l-Hethoxy»ncclndiamide (Vukiii* and 
Neave), T., 1519. 
Mfethoxysneoindianilide (Piirdie and 
Heave), T., 1520. 
d-Methoiyaneeinic acid, methyl ester, 
action of Grignard reagents 01 
(PtJRDiE and A til' 1 ')' T., 1537 ; r., 
199 

and its methyl hydrogen ester, and 
anhydride (Puruie and Wi, 
T.. 1631 ; P-, 198. , 

asters -of from malic acid (PrRDiEand 

hKve). T-, 1517 ; P-i» . , 

LKethoiyinccinyl chloride (Pc 

HeSiilxaittl <|U™ “ J 

of (deVries). A., 1, z-'. , , ri8 

2-Methoxy w-tolnic acid, me 

(OUILLAUMIS). A., I,8ri>- 
2-k«thoxy7>-t«l“ ll! arms' 

* anditf methyl ester (Fries andloti,. 

1 A., i, 334. 
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4'..(or 2'-)Methoxy-2-o-(or y?-)to!uoyl- 
Tsenzoic acid, 3:6-<fichloro- (Walsh 
and Weizmann), T., 691. 
4.Hethoxy-2:5-tolaqumoI (Luff, Per- 
kin, and Robinson), T., 1137. 
4Methoxy-2:5-toluquinone (Luff, Per- 
kin, and Robinson), T., 1187; P., 132. 

2 Methoxy-a-p-tolylproplonio acid, a/3- 
3:5-te*rabromo- (Fries and Volk), 
A., i, 3^4. 

4'-Methoxytriphenylcarbinol, 2:4-dt- 
hydroxy- (v. Baeyer, Aickelin, 
Diehl, Hallensleben, and Hess), 
A., i, 250. 

i. and l- a- Methoxy- a&S -triphenylethane, 

0-hydroxy- (McKenzie and Wren), 
T., 483. 

3 Methoxyxanthone (v. Baeyer, Aick- 
elin, Diehl, Hallensleben, and 
IIkss), A., i, 250. 

5 -Methoxyxanthone hydrobromide 
(Gombero and Cone), A., i, 872. 
Methyl alcohol, detection of, in the 
presence of ethyl alchol (DKNiofcs), 
A., ii, 461. 

detection of ethyl alcohol in the 
presence of (DENiGfcs), A., ii, 1115. 
Methyl chloride, action of the electric 
discharge on (Besson and Four- 
nier), A., i, 349. 

sulphate, complete methylation by 
(Meldola), P., 232. 
action of, on dimethylpyrone (v. 
Baeyer), A., i, 7.68. 
MBthylacetoaeetic acid, a-chloro-, 
methyl ester (Forster and New- 
man), T., 1363. 

MethylacetenylcarbinoL See Butinene- 
7-0I. 

(M- Me thyl-4-acetyleyc^hexan- 3- one-m - 

hydroxyanil (Borsche, Schmidt, 
Tiedtke, and Rottsieper). A., i, 882. 
a-Methylaoraldehyde, methylacetal of 
(Zeisel and Daniek), A., i, 92. 
£-Methyladipic acid, preparation of 
(Fardenfabriken yorm. F. Bayer 
A Co.), A.,i, 650. 

, N-Methyladrenaline trimethyl ether, 
and its hydrochloride (Mannich 
and Neuberg), A., i, 413. 
methylene ether, its methyl ether and 
derivatives (Mannich and Jacob- 
sohn), A., i, 414. 

/3 Methylwoadrenaline dimethyl ether, 
hydrochloride (Mannich and 
Jacobsohn), A., i, 413. 
inethylene ether and its methyl ether 
derivatives (Mannich and Jacob- 
sohn), A., i, 414. 

Kethylal and sulphuric acid, condens- 
ation of petroleum with (Hfrr), A., 
ii, 904. 


l-Methyi-3-allyl-4-?'s0propyIidenecycfo- 
hexan-3-ol (v. Fersen), A., i, 863. 

MethylamineB, heat of combustion and 
relative density of (Muller), A., ii, 
485. 

1- Methylamino-4-^-anthraquinonyl- 
aminoanthraquinone (Farbenfab- 
RIKEN VORM. F. BAYER & Co. ), A., i, 
445. 

2- Methyl aminobenzoic acid, 4-iodo- 
( Wheeler and Johns), A., i, 843. 

ffi-Methylaminohenzoic aeid, hydrochlor- 
ide and its ethyl ester (Houben and 
Brassert), A., i, 170. 

0-Methylamino-n-butane, and its deriv- 
atives (Loffler and Freytag), A., i, 
632. 

8-Methylamino-rc-heptane, and its deriv- 
atives (Loffler and Freytag), A., 
i, 632. 

■y-Methylaminohexane, and its platini- 
chloride (Loffler and Bobiloff), A., 
i, 633. 

Methyl t-aminohexyl ketone, benzene- 
sulphonyl derivative of (Gabriel), 
A., i, 229. 

0- Methylamino/S-^-methoxyphenylpro- 
pionic acid (Friedmann and Gut- 
mAnn), A., i, 741. 

Methylamino-l-methyltetrahydroquin 
azoline-2 :4-dione (Kunckell), A., i, 
439. 

/3-MethylamiflO-n-pentane, and its 
derivatives (Loffler and Bobiloff), 
A., i, 633. 

1 - Methylanunophenyl-2:4-dimethyl- 3- 
hydroxymethylpyrazolone, yicyano- 
(Fakkwerke vorm. Meister, Lucius, 
& Bruning), A., i, 340. 

0-Methylamino-j8-phenyl-aadimethyl- 
propionic acid, and its lactam 
(Staudinger, Kleyer, and Kobkr), 
A., i, 588. 

Methyl y-aminopropyl sulphide, and its 
derivatives (Schneider), A., i, 659. 

Methyl-y-aminopropylsulphone, and its 
salts and derivatives (Schneider), A., 
i, 659. 

3 - Me thylaminotetrahydroquin azoline- 
2:4:dione (Kunckell), A., i, 438. 

6-Methylamino-m-toluic acid (Houben, 
Sohottmuller, and Freund), A., i, 


Methylammoniam iridi- chloride and 
bromide (Gutbier and Riess), A., 
i, 97. J 

platinibromide (Gutbier and Bau- 
riedel), A., i, 12. 

Methyl-w-amylamine, and its derivatives 
(LOfflkr and Freytag), A., i, 632. 

Methy Kearny lamine pic rate (Loffler 
and Lukowsky), A., i, 632. 
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MethyKsoamylethylene glycol (Prile- j 
8CHA&EFF), A., i, 36. 

2- methyl-S- isoamy 1-4-quinaxolone, / ■ 

acetylamino- (Bogert, Amend, and 
Chambers), A., i, 895. 

Methylaniline, absorption spectrum oi 
(Purvis), T., 1551. 

electrical conductivity of solutions of 
(Sachanoff), A., xi, 1027. 

3- Kethyl-8ajillinodihydropyraEoquin- 

aiolone (Michaelis, Krug, Leo, 
and Ziesbl), A., i, 514. 

3-Methylanilinol:l-dimetliyl-A 3 -cycfe- 

hexen.ylidene-5-cyanoacetic acid, 

ethyl ester (Crossley and Gilling), 
T., 527. 

b-MethylanilinoliS-diinethylpyraiole, 

and its nitroso-derivative (Mich- 
aelis and Lachwitz), A., i, 642. 

1- Methylanilopyrine (2:5-ant7o-l:2:3- 

trimethylpyrazole), and its salts aud 
derivatives (Micharlis and Lach- 
witz), A., i, 642. 

Methylanthr&nilic acid, rfibromo-w- 
cyano-, dichloro-»-cyano-, and tetra- 
cnloro-w-cyano- (Badische ANILIN- 
& Soda-Fabrik), A., i, 382. 

2 - Xethylanthraqninone, bromo,- di- 

bromo-, cbloro-, and dicbloro- 
(Badische Amlin- & Soda-Fab- 
rik), A., i, 325. 

1-thiocyano- (Farbenfabriken vorm. 
F, Bayer & Co.), A., i, 338. 
S-Methyl&nthraquinone, 1 :4-diehloro-8- 
hydroxy-, and its acetyl derivative 
(Walsh and Wiizmann), T., 690. 
5-(or 6(Methylanthraquinone, l:4-rf<- 
cbloro-6-(or 5-)hydroxy- (Walsh aud 
Weizmann), T., 691. 

Methylanthxaquinoneacridone (Ull- 

mann), A., i, 697. 

2-Methyl-lanthrathiaxole (Farbenfab- 
riken vorm. F. Bayer Ae Co.), A., 
i, 338. . . 

Methyl (i-arabonolactone, a-hydroxy-, 
and its pbenylbydrazide, and brucine 
and calcium salts (Spolhr), A., i, 221. 
MethyUrbutin, properties, distinction 
and detection in plants of arbutin 
and (Bourqublot and Fichten- 
holz), A., i, 273. r 

Z-Methylwpartic mM, synthesis of 

(Lutz), A., i, 230. 

Methylwoatoxide, sodium salt oi 
(Thiele), A., i, 889. 

1 - Methylben*imiaaxol*-2- beniolc Mid, 

methyl and ethyl eaters, and their 
methiodides (Rupe and Thiess), A., 
i, 72. ^ lf 

2 Methylbeniimliia»ol*'5'Carl»xyUe 

acid, esters and hydrochloride of (Kin- 
horn and Uhlfelder), A., i, 178. 


MethyUWnzocycZoheptadiene (Th if, . 

and Weitz), A.,i, 854. 1 ELE 

h-MethylbeMobis-S-pyrazolone, and 4 

bromo- (Miohaelis and Kadixg) a 
i, 516. 

2-Methylbeniothiazoline, 1-iminn 

nitroso-derivative of (Bestiiory) a ’ 
i, 508. ‘ h 

2 -Xethylbensothiasolone, and its de 

rivatives (Besthorn), A., t, 508. 

8 -Methyl- l:2:8:7:9-benzpentaz’ole, 4 

hydroxy-, and its salts (BiTi,o\v’\ A ; 
81. 

6-Methyl-l:2:4:9-benztetrazole, and 7 . 
chloro-, and 7-hydroxy-, and their 
derivatives (Bulow and Haas) a 
i, 595. h ‘ ■' 

2 -Methyl - 1 :3:7:9-ben.ztetrazole(2-wi/, 

1 :S-triazo-7:0'-jyi/rim,idine), derivatives 
of (Bulow and Haas), a i 
203. '' ’ 

6-Methyl-l:3:7:9-benztetrazole, 4-liydi- 
oxy-, and its salts (Bulow awl 
Haas), A., i, 80. 

5-Methyl-l:2:4:9'benztetrazole-7-thiol 

(Btliow and Haas), A., i, 595. 
p- Methylbenzy lidene-p- aminobenz oic 
acid (Manchot and Furlo.no), A., i, 
33. 


fl-Methyl-y-benxylidenebutjric acid, jj. 
hydroxy-, ethyl ester (Kohler awl 
Heritage), A., i, 485. 

Methyl 3-bromowobutyl ketone and its 
semicarbazone (Rupk and Kessler), 
A., i, 93. 

5-Methyl-2-broinomethylconmaroiie, 

1:4:6-Znbromo- (Fries ami Yolk), A., 
i, 333. 

4- Methy 1 -2-bromomethylcoumar one. 1 :t>- 
dibromo- (Fries and MosKorp), A..i ; 
334. 


l-Methyl-a-bromomethyl 3 ethylbenz- 
ene, « 00 - 5 *fdrabromo- 4 -liy<lroxY-, 
and its acetate (Fries and Moskoi’P., 
A., i, 384. 

l-Methyl-a-bromoinethyl-4-ethylteiiz- 

ene, a 3 fl- 2 : 6 -j»ntabroino- 3 -hydroiy- 
(Fries and Volk), A., i, 333. 

3- Methyl-o-bromomethylBtyreae, 

bromo-jB-iodo- 6 -hydroxy-, and m 
Zribromo- 6 -hydroxy-, and its acetate 
(Fries and Moskopp), A., 1, 334. 

4- Methyl -fl-bromomethylstyrene, fW 

fnbromo-/3-io<lo-2-hydioxy-, ac 

3 d- 3 : 5 -Mrabrorao- 2 -]iy«lroxy- 

and Yolk), A., i, 333. 

Methyl-r^omopropylsulpbone 

(Schneider), A., i, 659. 

Methylcwfobutane, «- h ydroxy 
merisation of (Demjaxoff), . 

Methyl tsobutenyl ketone. & 

oxide. 


and 

(FfUK 
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<j . Methyl- B-isobutylamylamin® , and its 
carbainideand pheDylcarbamkle (Fee y- 
LO’-0. A., i, 296. 

t Methyl-y-wobutylhexan-B-one, and its 
oxime and semicarbazono (Freylon), 
A., i, 359. 

Metbyl tart. -butyl ketone, action of, on 
ketols (Boon), T., 1256 ; P., 94. 
5 -Methyl-S fer/.-butyl?sooxazoJe, and its 
phenyfhydrazone (Couturier), A., i, 
362. 

S-Methyl-S-t^butylpentanol, pyruvate, 
and its semicarbazone and phenyl- 
urethane (Freylon), A., i, 359. 

7 - Methyl-o- ^obutylvaleric acid, methyl, 
ethyl and ketonic e9tera, chloride 
and amide, and a-bromo-, ethyl 
ester and amide (Freylon), A., i, 
358. 

a-cyano-, audits ethyl ester (Freylon), 
A., i, 296. 

7 -Methyl-a-Jsobutylvaleronitrile (Frey- 
lon), A., i, 298. 

a Methylbutyric acid, a-chloroacetyl- 
amino-, and a-glycylamino (Rosen- 
muni>), A., i, 68. 

a-hydroxy-, 1-phenyl-, 2:3-dimethyl- 
5-pyrazolone ester (Riedel), A., i, 
434. ‘ 

0-hvdroxy-, phenylurcthane of 
(Blaise and Herman), A., i, 
534. 

Methylcarbamides, binary solution 
equilibrium between phenol and the 
(Kkkmann, Daimer, Gugl, and 
Likb), A., ii, 943. 

p-Methylcarbonatobenzoylmorphine 

and its hydrochloride (Riedel), A., i, 
765. 

4Methylcarbonato-2:6-rfihydroxyljeiiz- 
oio acid (Fischer), A., i, 248. 
4-Methylcaibonato-3-methoxybenzalde- 
hyde (Fischer and Freudenburg), 
A., i, 267. 

4-Methylcarbonato-3-methoxybenzoic 
acid, and its chloride (FlSCHER and 
Frrudenberg), A., i, 266. 
4-Methylcarbonato-3-methoxybenzoyl- 
aminoacetic acid, ethyl ester (Fischer 
and Fkeudenberg), A., i, 267. 

4-Methylearbonato-8-methoxybenzoyIdi- 
p-oxybenzoyl-^oxy benzoic acid 

(Fischer and Freuoenberg), A., i, 

; 267. 

l-Methylcarbonato-3 methoxybenzoyl- 
7 ' oxybenzoic acid, and its chloride 
(Fischer and Fbeudenberg), A., i, 
266. 

l-Methylcarbonato-3-methoxybenzoyl- 
p-oxybanzoyl-p-oxybeazoic acid, and 

its chloride (Fischer and Fbeuden- 
berg), A., i, 267. 


4- Methylcarbonato-3 -methoxybenzoyl- 
vanillin (Fischer and Freuden- 
berg), A., i, 267. 

4- Methyl-2 , -carboxydiphenyl sulphoxide 

(Mayer), A., i, 261. 
Methylcarbylamine, actiou of azoimide 
on (Oliveri-Mandala), A,, i, 343. 
Methylchrysophanic acid, so-called 
(Oesteri.e ami Johann), A., i, 860. 
Methylcinnamic acid, «-amiuo- {benzyl - 
amineacrylic acid), and its derivatives 
(ElNHORN and GoTTLER), A., i, 111. 

0- MethylcinnamyIideneacetio acid 

(Kohler and Heritage), A., i, 485. 

5- Methylconidine, and its derivatives 
(Loffler and Remmler), A., i, 633. 

7-Methylconmarin, 6-amino- (Clayton), 
T., 1352. 

6- and 8-nitro-, and 3:6-rfmitro- (Clay- 
ton), T., 1397. 

1- jy - Methyl - u> -cyanomethylaminopheny 1 - 
2:4-dimethyl-3-hydroxymethyl-6- 
pyrazolone (Farbwerke vorm. 
M bister. Lucius, & Bruning), A., 
i, 340. 

4-Methyl -2: 2-diethyl -7- mpropylindan- 
dione (Freund and Fleischer), A., 
i, 491. 

2- Methyl-l:3-dihydrobenzoxazine-4-one 

(Hicks), T., 1032 ; P., 91. 

3- Methyl-dihydropyrazoquinazolone, 6- 
amino-, and its derivatives (Ml* 
chaelis, Krug, Leo, and Ziesel), A,, 
i, 514. 

2-Metbyl-S:4-dihydro«oquinolinium ( 

6:7-d/hydroxy-, hydroxide, phenol- 
betaine, and other derivatives of 
(Pyman), T., 276. 

4- Methyldiphenyl, 2'-benzoylammo* 
(v. Braun), A., i, 189, 880. 

A r -Methyldiphenylamme hydriodide 
mercuri iodide (Barnett and 
Smiles), T., 984. 

o- sulphoxide (Barnett and Smiles), 
T., 188. 

chlorotfinitro- (Page and Smiles), 
T., 1117. 

5- Methyldiphenylamme-o-sulpbonimn 

iodide, mercuri-iodide (Barnett and 
. Smiles), T., 983. 

Methyleneacetone ( Farben f abriken 

vorm. F. Bayer k Co.), A., i, 652. 
Methyleneadrenaline (Schroeter), A., 
i, 431. 

Methylenebis-2-imino-4-ketotetrahydro- 

thiophen (Benary), A., i, 581. 
Methylene-blue (Landauep. and Weil), 
A., i, 202. 

as an indicator in iodometric titra- 
tions (Sinnatt), A., ii, 747. 
Methylenecbloroamine (Cross, Bey an, 
and Bacon), T., 2404 ; P., 248. 
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and 


Octo-, ito-, and dodeca-VLs thylene com- 
pounds, synthesis of aliphatic (v. 
Braun and TrOmpler), A, i, 25. . 

8:4-Hethylenedioxybsniylidenej>- 
aminobsnsoio acid (Manchot 
Furlong). A., i, 34. 

3:4-J£ethylenedioxybansyliden6anth- 

ranilio acid (Wolf), A., i, 736. 

5-mp-Methylenedioxybensylideae-3-+- 

cumyl-, and 8-iaohexyl-ihodnnic acidi 
(Kaluza), A., i, 130. 

H-Methylenedioxybensylideneo-rhod- 

aninepropionio acid (Andrea. sch), 

A., i, 695. 

3 :4-Methyleiiedioxy-3-bromo -fl-meth- 

oxyethylbenaene (Mannich and 
Jacobsohn), A., i, 413. 

5-3:4 Hethylenedioxyphenyl-A7-pent- 
enoic acid, 8-amino-. Sec a-Hydro- 
piperic acid, 0-amino-. 
Methylenedioxy-8-pheuylpropionyl 
chloride, a6-diehloro-3:4-dtehloro- 
(ClarO), T., 896 j P., 96. 

3:4MethylenedioxyphenyliJopropyl- 

amine (Mannich and Jacobsohn), 
A., i, 163. 

3:4-Methylonodioxyityryldihydrcuraeil 

(Posner and Rohde), A., i, 848. 

Methylene-di o tolyl-o-xylylenediam- 
ina(ScHOLTZand Wolfkum), A.,i,772. 
Methylene ethera, action of sodium 
amalgam on (SaLWay), T., 2413 ; P., 
293. 

Methyleneflnorene, amino-, and cyano- 
(Wislicenus and Russ), A., i, 840. 
Methylene group, mobility of the hydro- 
gen atoms of (Trogkk and .Mux), A, i, 
161. 

Methylcnemethyl ethyl ketone (Far- 
BEN FABRIKEN TORM. F. BAYER A 
Co.), A, i, 652. 

Methylethylacraldehyde, action of Grtg- 
nard reagents on (Bjklouss), A, i., 
706. 

6-Methyl-5-ethyl-l:3:7:9-benitetr»acle, 

4-hydroxy-, and its salts (BOlow and 
Haas), A, i, 80. 

3-Methyl6-ethyldihydrpyraxoguin- 

uolone (Michaelis, hxuo, Leo, and 
Ziesel), A.. i„514. 

d MethylethyBydantoin (Dakin), A., 
i, 591. 

y-Methyl-a-ethylitaeonie acid, and its 

anhydride (Fichter and Obladen), 

A., 1,87. 

7 -Methyl-a-ethylitaecn-p-tolil (Fichus 
and Osuden), A, i, 88. 
y-Msthyl-a-ethylparaconie acid (Fioh 
ter and Obladen), A, i, 87. 
a-Mathyl-a-nthyl-Aa-pentenoic arid, ita 
ethyl ester, bromide, and metallic salts 
(Matschurbvitsch), A., i, 815, 


7.acetylannno- (Booert, Amend 
Chambers), A., i, 895. ’ ™ 

4-Methyl-2-ethyl-l:2:8-triazole 5carb 
oxylic aeid (Olivem-MandaU) 

A, , i, 441. ’ 

0- 4-Methyl-4-ethyltrimethylenedicarb 

onimide (Gbiclieno), a., i, sc6 

4-Methyl-4-ethyltrimethylenedicarboa 

imlde, a-SiS-dicvano-, a- ania-amides 
of, and their salts (Ghiolieno) a i 
605. " ’ 

2- Methyl-6-ethylolplperidine, and it, 
derivalives (Loffler and Remmlkr) 
A., i, 638. 

1- Methyl-2-ethylpyrrolidiae, and it s 

derivatives (Loffler and Bobiloff' 
A., i, 633. 

3- Methyl-l-ethylpyrasols, 6-chlim. 

ethiodide (Michaelib and Lach- 
witz), A., i, 641. 

Methylethyltrimethylene-sa-pyrrolid- 
ene-S8'-dioarboxylic acid, and iti 

sodinm hydrogen salt (Ghkmsxo) 
A,i, 605. 

8-Methyl-o-ethylvaleric acid, 6-hydr- 
oxy-, and its ethyl ester and metallic 
salts (Matbchurevitsch), A., i, 815. 
MethyUuorone, 3-hydroxy-, and iti 
derivatives (Kehrmann and Jones), 
A, i, 408. 

imino- (WisLicENUsand Russ), A,, i, 
840. 

Methylfnr&raldehyde, hydroxy-, const) 
tution of ( Hlanksma), A., i, 130, 
6-Methylfnrtnraldehyde, ev-hydroxy- 

( Fenton), A., i, 869. 
and its derivatives (Erdmann), A., 
i, 762. 

as the cause of some colour reactions 
of hexoses (Alberda van Fken- 
btein and Blanksma), A,, i, 
762. 

l-M#thylgeraniol (Austerweil and 
Cochin), A., i, 687. 
Methyln/ciogeraniol (Acsterweil and 
Cochin), A., i, 687. 
Methylglnoase, in beer yeast (Bresson), 
A, i, 798. „ , 

o-Methylglntaconanil (Feist and 
Pomme), A., i, 9. 

a-Methylglntaecnic acids, os- and tr » 

and iheir barium and calcium salts, 
and bromo- (Feist and Pomhf.), A., 

i, 9. 

a-Methylglntaconic anhydride, and * 
aemiumide- (Feist and Pome, 

.-isthyi*'y«* r » id ' hra f’ rrf" ot 

(Zeissl and Daniee), A., i, , 
2 -Kethylglyoxallns, 4:5-di-R Ah 
"“dn-.odo- (Paulv), A., 639 
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4-(or 9 - ) Me thylgly oxalin e , bromo-, and 
dibromo-, and iheir salts (Pyman), 
T., 1826; P., 212. 

Methylgaaaidine, and its aurichloride 
and platiniuhloride (Schenck), A., 
i, 99. 

nits of, crystallography of (Schwant- 
ke), A., i, 545. 

7 -Methyl- APS.heptadisne, and its dihy- 
drobrajnide (Abelmann), A., i, 455. 

5 Methyl- A^-heptadiene (Bjelouss), 
A., i, 708. 

y-Methylheptan-«-ol, and its acetate 
(Gperbet), A., i, 149. 

y-Methylheptan-e-one, and its semicarb- 
azone (Guerbet), A./i, 149. 

7 Methyl-AB-hejJtsn-S-ol, and its chloride 
and acetyl donvative (Abelmann), A., 
i, 455. 

5 Methyl- Ar-hepten-e*ol, and its acetate 
and chloride (Bjelouss), A., i, 
708. 

d Methylheptylcarbinol (Haller and 
Lassieur), A., i, 808. 

7 -Methyl- A^-hexadiene (Abelmann), 
A., i, 455. • 

I-Methyl-A2:4.>hexadiene-3-ol-4-carboxy- 
lic acid, ethyl ester (KdTZ), A., i, 
258. 

l-Methyl-A2:5^yc?ohexadiene-3-ol-4- 
car boxy lie acid, bromo-, ethyl ester 
(Kotz), A., i, 258. 

l-MethylcycIohexane, 3-amino-, 1-nitro-, 

3- nitro-, and derivatives (Nametkin), 
A., i, 880. 

1 Me thy lcycfohexane- 8 -carboxylic acid, 

4- bromo-, and 8:4-dibromo- (Luff 
and Perkin), T., 2152. 

3- and 4-Methylc^Zohexanethiol 
(Sabatier and Maii.he), A., i, 457. 

l-Methyl«/cfohexan-2-ol-3-carboxylic 
acid (Gardner, Perkin, and Wat- 
son), T., 1766. 

dl- and d-l-Hethykj/c?ohexan-3-ol-4- 
carboxylic acids (Gardner, Perkin, 
and Watron), T., 1767. 

1- Me thy lci/c/ohexan-4 - ol - 3 - carboxyli c 
acid, and its ethyl ester (Gardner, 
Perkin, and Watson), T., 1770 ; 
P., 137. 

l-Methylct/c/ohexan-2-one, semiearb- 
azones of (Namktkin), A., i, 830. 

L • Methyl -4- cyclohexanone , 3 :5-tf ioxi- 

mino-, and its dibenzoate, phenyl- 
hydrazone, semicarbazone and trioxime 
(Borsche). A., i, 179. 

t-Methylcyc2ohexan-2-one-3-carboxylic 
acid (Gardner, Perkin, and Wat- 
son), T., 1765 ; P., 137. 

p-l-Methylcydohexan-S-one-carboxylic 
acid (Gardner, Perkin, and Wat- 
son), Ps, 137. 

xcvm. ii. 


l-Methyl- 3 -n/cZohexanone- 4 -carboxylic 

acid, 4-cliloro- and 1 -bromo-, ethyl 
esters (Kotz), A., i, 259. 
dl- and d-l-Methyln/cZchexan-3-one-4- 
carboxylic acids, and their ethyl 
esters (Gardner, Pekkin, and Wat- 
son), T., 1767 ; P., 137. 
l-MethylcycZ&hexan-4-one-3-carboxylio 
acid (Gardner, Perkin, and Wat- 
son), T., 1769 ; P., 137. 

7 - Methylhexan - 87 $ - trioL, and its tri- 
acetate (Abelmann), A., i, 455. 

1 -Methyl- A2-cyc/ohexene-3-acetio acid, 
and its nitrile, and o-cyano- and its 
ethyl ester (Harding and Haworth), 
T., 494. 

Methylcycfohexenecarboxylio acid 

(Gardner, Perkin, and Watson), P., 
137. 

rf-l-Methyl-At^cIohexene-S-carboxylic 
acid, and its ethyl ester (Perkin), 
P.,97. 

dl-, d-, and M-Methyl-A5-cyc7ohexene-3- 
carboxylic acids, and their ethyl 
esters, and calcium salt of the former 
(Prkktn), T., 2138, 2140, 2142. 
dI-l-Methyl-A4-cycZobexene-S-carboxyl- 
ic acid, ethyl ester (Perkin), T., 
2146. 

a-l-Methyl-A2-cycZohexene-3-propionic 
acid, and its nitrile, and a-cyano-, 
and its methyl ester (Harding and 
Haworth), T., 496. 
7 *Methyl-A 0 -hexen- 5 -ol, and its acetate 
and chloride (Abelmann), A., i, 
455. , 

5-Methyl- A 2 -cyc/«hexenone, and its 
9emicarbazone (Kotz and Grethe), 
A., i. 25. 

4-Methyl-A0-c7/cZohexen-2-one-l-carb- 
oxylic acid, and its ethyl ester (Kotz 
and Grethe), A.,i, 25 ; (Kotz), A., i, 
258. 

Methyln/cfohexenylglycidio acid, ethyl 
ester (Darzkns and Rost), A., i, 
856. 

1-MethylcycZohexyl methyl ketone, 4- 

hydioxy-, and its oxime and semi- 
carbezone (Walla ch), A., i, 569. 
Methylhydrazine, nitroso-, and its 
benzoyl derivative (Thiele), A., i, 
888 . , , 

1 -Methyl-1 -hydrindone, and its phenyl- 
hydrazone and sennicarbazone 
(Mitchell and Thorpe), T., 2275. 

2 Methyl- 1 -hydrindone-2-carboxylic 
acid, ethyl ester, and its semicarb- 
azone (Mitchell and Thorpe), T., 
2274. 

Methyl hydroxyethyl ketone, and its 

acetate (Farbenfabrtken vorm. F. 
Bayer & Co.), A., i, 706. 

93 
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o-Jtethyl-y-hydroxyiiiopropyladipicachl, 

cis ■ and tram- lactones of (Perkin), 

T„ 2144. , 

■v-Metliyl-a-bydroxywopropyl-a-wobutyl- 
valeric acid (Fheylon). A.., b 359. 

v-lletliyTa-bydroxymethyl-a-tsobtttyl- 

valeric acid, and methyl and ethyl 
esters (Fkeylon), A., i, 359. 

Hethyl s-hydroxytsopropyl ketcne 

(FaRBRNFABRIKEN VOllM. iT. DA x EK 

& Co.), A., 1, 706. 

5Hethyl-8-hydioxy-l:2:3:4-tetrahydro- 

aoridine, and its sulphate (Borsche, 
Schmidt, Tiedtkb, and Rottsikper), 

A., i, 881. 

1- Methyliminopyrine. See 1 :2;3-Tn me- 
thyl pyrazole, 2;6-imino-. 

Methyibninothioloarbonio acid, dime- 
thyl, and methyl ethyl esters of, and 
their picr&tes (Del£pine), A., i, 

2- Kethylindole yicrchlorate (Hofmann, 
Metzler, and Hohold), A*, R 

870' „ , 

3 Methylindole. Seo Scatole. 

Hethyl-d lyxonio aeid, a hydroiy-, salts 
and derivatives of (Aef 

Lucas), A., i, 714. 
brucine and quinine salts ana 
phenylhydmide (Spoehr), A., 
i, 221. .. . r 

fl-Methylmal&mic acid, syntheeis ol 

(LtTZ), A., i, 230. 

MethylmalonylbichydraioneacetoaooUc 

acid, ethyl ester (Biiiow and Bozkk- 
hakdt), A., i, 103. 
S-llethyl-2-methyienecoumatwt, 

l:l:4:ti-tefrabromo- (Fries and Volk), 
A., i. 333. 

5-Methyl-2 methylenecoumaranl-wie, 

4;6-dibronio-, and its methyl ester 
(Fries and Volk), A., i, 333. 

Methylmorphimethii^e, chloro-, trans- i 
formation of, into the quaternary salts j 
of acyclic base from phenanthrene 
(Pschorr and Diokhausbr), A., i, | 

8-Methylnapbtbaccnmirin, dibromide, 
and bromo-, and nitro ■ denvativea 
(Bacovxscu), A., i, 4U6. ..... 

2-Methylpevt'naphtboxaicle, 6:7:»-ln- 

chloro- (Ficeter and Kuhnxr), A., 

!MctiylA 2 -iiapbtbylthioi«miearbaJ- 

ide (Bubch and Reinhardt), A., 

in -Matbylnitroaoaillinobanxole acid.and 

ite ethyl ester (HdUbis and Bran- 
8ERT), A., i, 170. 

6- M ethy lnitroaoamino - tolnie Mia 

(HOUBEN, ScnOTTMULLEK, Wd 

Freund), A., ». 35. 


Methylnitrolic acid, cyano- (Stbinkopf. 

RoHKMANN. GRUNUPP, KlRcHHfivv 


Bohrmann, 

Juroknb, and Benedek), a., 

306. 

a-Methylnonylcarbinol (Haller and 
Lassieur), A., i, 808. 
Hethylnoroxyberberine and biomo- 

aud their acetyl derivatives (Faltis)’ 
A., i, 699. 

Hethylootanal, and its copper derivative 
(Couturier), A., i, 299. 
^-Methylolcinnamic acid (Euchoeh and 
GdTTLER), A., i, 113. 

Methyl-orange, colour changes of, j n 
acid solution (Tizakd), T., 2477 • 
P.,225. 

7-Xethylparaconic-a-acetic acid, and 
its ethyl ester (Fichter and Proust) 
A.,1,217. 

A 7 -Methylpavine, and its salts (Pymax 
and Reynolds), T., 1324; P., iso. 
rj-Methylpentadecan-i one, and its semi- 
carbazone (Gubrbet), A., i, 454. 

7 Methyl- A^-pentadiene (Abelmaxs), 
A., i, 455. 

7-Methvipentane, afiyt-klmbrom-, and 
dihydrobromide (Abelmanx), A,, i, 
455. 

7-MethylpenUne-07 s -triol, and its 
triacetyl derivative (Abelmaxx), A., 
i. 454. 

7-Methyl-A0-pentene 5 ol, aud its 

' chloride and acetate (Abelmaxs), a., 
i, 454. 

fl-Methyl-A*- and -AApentenoic acidi 
(Fichter and Gisigek), A., i, 88. 
Methylpentosani and pentosans, in seeds 
(Borghesani), A., ii, 532. 

iS-Xethylphenaiothionium hydroxide, 

hydrochloride and platinichloride 

(Barnett and Smiles), T., 986. 
iV-Methylphenylftiothionium. platini- 
chloride and rfinitro-, hydrate of 
(Barnett and Smiles), T., 189. 

3-Methyl 6-phenyldihydropyraioquic 

aiolone (Michaelis, Krug, Leo, and 
Ziesel), A., i, 514. 

Methy Iphloroglucinol , tmlno-, ami its 
derivatives (Poliak and Tucakovic, 
A., i, 734. . ,,, 

Methyl y-phthaliminopropyl sulphide 
(Schneider), A., i, 659. 

2-Mctb,lpipcridyl.6.»ceticacid,>» > 

derivatives (Lofflek aud Kemmif-k , 
A., i, 634. . .. 

a-Methyl-8' - tsopropy ladipic acid, , 
hydroxy- (Sohimmel & Lo.), > ■ 

1-Methy 1- 4 - wpropyl- 3- anyl^ i: ^ UJ 
S ol (Ryschenko), A.. I, is*- A ■ 

Methylisopropyloarbaiole ( Ll - « 

745 , 
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wgthyijsopropyldiphciiaraic acidi (Lux), 
A., i, 239. 

jkthyl&spropyidiphenJo acid, diamide, 
nitrile, nitrile-chloride and nitrile- 
amide (Lux), A., i, 239. 

Methylisopropyldiphenimide (Lux), A., 

i, 239. 

3 - Methyl-4- wopropyldiphenyl, 2:2'- 

tfiamino-, and its derivatives (Lux), 
A., i, V5- 

tt Methylpropyl ethyl ketone, fi- 
hydroxy- (Blaise and Herman), A., 
i, 535. 

u-Methylpropyie^ohexane (kexahydr- 
ocymcnc ), synthesis of (Smirnoff), A., 
i, 104. , . , 

Methyl propyl ketone, condensation of 
cuminaldehyde with (Warunis and 
Lekos), A., i, 269. 

Methyl propyl ketonesemicarbazone, 

oxiniino*, and its acetyl derivative 
(Rupe and Kessler), A., i, 94. 

Methylisopropyl ketone, o-naphthylhydr- 

azone of (Zangekle), A., l, 430. 
Methylpropylphenol (Henderson and 
Boyd), T m 1669. 

Methyl-2-propylpyrrolidlne, and its 
derivatives (Loffler and Freytag), 
A., i, 632. 

IMethyl-3-?i-propyl*4-qninazolone, 6- 

and 7-acetyianiino- (Bogert, Amend, 
and Chambers), A., i, 895. 
Hethylprunol (Power and Moore), T., 
1106. 

i-, P-, and y-3-Methylpyrazoivocoumar- 
azone, aud 4-bromo-, and 4-iodo- 
(Michaelis, Krug, Leo, and Ziesel), 
A., i, 513. 

l-Methylpyrazowoeoiunarazone-4-carh- 

oxylic acid (Michaelis and Leo), A., 
i, 515. 

IMethylpyrazole, 5-chloro-, 4:5-di- 
chloro-, and 5-ehloro-4-bromo-, and 
its perbromide (Michaelis and 
Lachwitz), A., i, 641. 
4-amino-5-hydroxy-, and 4-nitro-5- 
hydroxy-, salts and derivatives of 
(Bulow, Haas, and Schmachten- 
BERfi), A., i, 903. 

-Methylpyrazole-l-acetic acid, 5- 

l chloro-, and its salts and derivatives, 
and 5-chloro-4-bromo- (Michaelis 
and Schmidt), A., i, 640. 
Methylpyrazole-l-carboxylic acid, 5- 
chloro-, ethyl ester (Michaelis and 
Schmidt), A., i, 640. 

I [ethylpyrazole-l -propionic acid, 5- 
hloro-, and its salts aod derivatives, 
nd 5 -chloro- 4-bromo- (Michaelis and 
ohmidt), A., i, 640. 
fethylpyrazoione, B-chloro-4-iodo- 
Michaelis and Lachwitz), A., i, 641. 


3-Methylpvrazoquinazoline, 7-chloro-, 
4:7-rfichloro-, and 7- hydroxy*, and its 
silver salt aud cbloro-derivative 
(Michaelis, Kkcg, Leo, and Ziesel), 
A., i, 613. 

Methylpyridinium ferrichloride 

(Scholtz), A., i, 96. 

Methylpyridonium picrate {Totani and 
Hoshiai), A*, i, 696. 

0-Methyl-2-pyrone-3 :5-dicarboxylic 
acid, ethyl ester, conversion of, into 
methyltrimesic acid (Simonsen), T., 
1910 ; P., 200. 

2-Methylpyrrolidine, synthesis of (v. 
Braun), A., i, 819. 

2- Methyl-4-qoinazolone, 6-and 7-acetyl- 
amino-, 3:7 -diace tykmino-, 6-smino-, 
3:7-dianiino-, 3-amiuo-6- and 7-acetyl- 
amino-, bromo-7-acetylamino-, and 7- 
amino-, 7-cyano-, 7-formylamino-, 7- 
hydroxy-, dtnitro-7-acetylamino-,_ 7- 
propionylaniiuo-, and their derivatives 
(Bogert, Amend, and Chambers), A., 
i, 894. 

3- Methyl-4-quinazoline-2-carboxy- 
methylamide (Bogert and Gortneh), 
A., i, 284. 

2-Methyl-4-quinazolonyl-3:7'-(2'- 

methyl-4'- quinazolone), 7-acetyl- 
amino- (Bogert, Amend, and 


Chambers), A., i, 895. 
2-MethylquinoIine (quinaldine) hydro- 
chloride and mercurichloiide (Heller 
and Tischner), A., i, 596. 

6-Methyl quinoline, 5-bromo-8-nitro-, 

and its platinichloride (Kunckell), 
A., i, 507. 

7*hydroxy-, and 7-cyauo- (Edinoer 
and Buhlrr), A., i, 64. 
1 -Methylrsoquinoline, and ^its salts 
(Pictet and Gams), A., i, 774. 
Methyl-red, colour changes of, in acid 
/TrvmnV ^ 1 P 


ffethylsalicylaldehyde, 5-nitro-, and 
its oxime and pheuylhydrazone (Clay- 
ion), T., 1406. . 

Kethylsalicylaldehyde, 3-mtro- (Cla\ - 
ton), T., 1405. . 

ilethylsalicylic acid, 5-mtro- (u.ay- 
r0N ), T., 1402. 

Hethylstyryl nonyl ketone (Scholtz 
and Meyer), A., i. 562. 

>thylsuccinio anhydride, rate ot 
hydration of (Rivbtt and SlDGWldO, 
T., 1677 ; Pm 200. 

ithylsulphonepropionic acid (Schnei- 
der), A., i. 660. 

Ketbylsulphonepropylphenyltnio- 
carbamide (Schneider), A., i, 660. 

Metbyleulphonepropylthiocarbamioe 

(Schneider), A., i, 660. 
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Methylaulphoxylic add, amino-, sodium 
salt (Chemische Fabrik von 
Hbyden), A., i, 229. 

MethylBulphurous acid, amino-, sodium 
salt (Chemische Fabeik von 
Hetden), A., i, 229. 
hydroxylamino- (Binz and Mars), 

A., i, 728. 

d- 2- and 3-Hcthyltetr»hydroacndiM, 
and their salts (Borsche, Schmidt, 
Tiedtke, and Rotisieprr), A., i, 

d-2- and S-Methyl-l-.2:S:4-tetrahydro- 
acridine-S-carboxylio acid (Borsche, 
Schmidt, Tieotke, and Uottsieper), 

A., i, 884. „ . . 

4-Methyltfltrahydroglyoxaline, 2-iroino- 
( propylmegmnidiiic ), platimchlorida 
and anrichloride (Schenck), A., 1, 

100 . , . , 

3 Methyl-l:2:S:4-tstrahydrophanaxinM- 
oximino- (Borsche), A., i, 779. 
l-Jdethyltetrahydroqttinaiolinfl-2:4- 
dione, 3-amino- (Kunckell), A., l, 
439. 

1- Jdethyltetrahydroguinaaoline-2:4- 
diono, acetylamino- (Kenckrll), A., 
i, 439. 

2- MethyltetrahydroqninoUnc (mm- 

hvdroqninaldine), racemic, resolution 
of (Pora and Read), T., 2199; P., 
251. . 

d - and f-2-MethyltetrahydroqiunoUne 
and their hydrochlorides (Pope and 
Read), T., 2203. 

2-Kethylt«trahydroiaoqiunolino, 6:7-a«- 

hrdroiy-, and ita hydrochloride and 
picrate (Pvman), T., 275, 
2-Methylt«trahydroquinolineaiola, 8- 
bromo-, and its hydrochloride and 
platinichloride (Kunckrll), A., i, 
507. , , 

/Mdothyltetramathylenediainine, prepar- 
ation of (F arbenfabriken vork. F. 

Bayer S Co.), A., i, 303. 

S Kethylthiocodide and ita metlnodide 
(Pbchore and Kricb), A., i, 

Hathyl-y-thioey&nopTopylaulphon* 

(Schneider), A., i, 059. 

.V-Methyltlilodiphnylimine 

iodide (BARNETT and Smiles), T. ( 
985. 

chloro- (Paoi and Smiles), T-, U16. 

MathyltMoglycollphenyl-plisnyl- 

ma thy]. and ptolyl-hydraiidea 
(Feehichs and Forster), A., 

192. 

o-Krthjlthiolbcniolc acid (Hinbbero), 
A., i, 260. , , , 

Methylthlolearbonic acid, methyl ester 
(DelEpine), A., i, 013. 


5-Methylthioi-l:3-dim«thylpyra2t,i e 
its derivatives (Micharus and Li™ 

K i ftAQ AV 11 ' 


WITZ), A., i, 642. 
e-HBthylthioi-5- methyl- and 3 . 5 . 3 ; 
aethyl-pyrimiionei (Wheeler, ifc 
Fakland, and Storey), a., i, 139 

4- Methylthicnaphthcn, 2-bydron- 

(BADISCH* ANILIN- & SODA-FABPItl 
A.,i, 764. 

5- Methylthionaphthenquinonwi a;. 
methylamino-2-anil (Pommerep.I 1 
i, 610. 

4-Hethylthiorihen-5 earboiylie acid 3. 
hydroxy- (Hinbbero), A. , i, 335 ' 

4-HethyUhlophen-2:5-dicarboiylicaciJ 

3-hyaroxy-, ethyl hydrogen ester 
(Hikbberq), A., i, 335. 
Hethylthioxanthone (Davis ltll i 
Smiles), T., 1297 ; P„ 174. 

u.iv_uk:..«.4h /11 


ora. lure.-*/, A-. , I , i., lift. 

2- Methylthioxanthone (Mayer), 
261. 


A.. : 


301. 

1 - Methyl- 1:2:3- triazole, and ita aurichlov- 
ide (Dimrotii and Fester), A. i 
645. 

Kethyltriaxom alonic acid, and its ethyl 
ester and amide (Forster and Mul- 
ler), T., 131; P.,4. 

2- Mathyl-l;8-triftzo-7:0'-pyTimidine. See 
2-M.ethyl-l:3:7 :9-benztetrazok 

Methyltrimeiic acid, formation of, 
oxidation of, and its salts and esters 
(Simonses), T., 1910; P., 200, 
Methyltripropylammonium ferriehloride 
(Scholtz), A., i, 96. 
iV- Me thyltyr twine (Friedmaxx and 
Gutmann), A., i, 741. 
Methylureth&ne, bromoacetylammo-, 
chloroacetylamino-, and iothaeetyl- 
amino- (Cortius and Callax), A,, i, 
I 789. 

Methyluric acid glycol (Biltz and 
Krebs), A. , i, 526. 

0-Methyl-n- valeric acid, a-bromo-, ethyl 
ester (Ficnter and Gisiger), A., i, & 
7-Methylvaleric acid, ketonic ester, and 
its semicarbazone (Freylox), A.. \ 
858. . . 

a-Methylfsovaleric acid, bromo-a-nw- 
oxy-, and /J-chloro-a-hydroxy*, ethyl 
eaters (Darzess), A., i, ' crt 


2-Methyi-6-vmylpiperidin0, and ik 

derivatives (Lor'” " 1 


LpipCliUAUO, “*••• 

)FFLER anil Kemmi®! 

A., i, 683. ., 

3-Kcthylxanthine 8 carboiyln *» 
and -8-acetic acid (FaecESM®® 
vorm. F. Bayeii & Co.), A., L 1 , 
HIcm, formation of, m p]' 1 ; - 1 
(BiEler-Chatelan), A., a .** 
Microchemical analysis, w 

1 Hicrochemical Rtudies (BollamA 4, 
ii, 748. 
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Micrococcus prodigiosus, destruction of 
’ gelatin by (Mesernitzky), A., ii, 
1097. 

Micro-distilling: apparatus (Gawalow- 
sKi)i A., », 1038. 

Micro-organisms, co-operation of, in the 
utilisation of insoluble phosphates of 
the soil by higher plants (de Grazia), 
A m ii, 436. 

Microtome sections, incineration of 
(Liese&ang), A., ii, 1085. 

Mildew, prevention of, by copper oxy- 
chloride (Chuard), A., ii, 443. 

Milk, action of heat on (BENSHAW and 
Ware), A., ii, 326. 
coagulation of, by ferments (Meyer ; 
Gerber), A., ii, 527 ; (Gerber), 
A., ii, 633. 

electrical conductivity of, and the use 
of this constant in the detection of 
impurities (Binaqhi), A., ii, 1123. 
reducing properties of (Rosenthaler), 
A., ii, 1089. 

anil milk proteins, biological differen- 
tiation of (Kollmeyer), A., ii, 
633. 

presence of thiocyanates in, and their 
origin (»e Stcbcklin and Cbocbe- 
telle), A., ii, 634. 
enzymes of (Wohlgemuth and 
Strioh), A., ii, 633. 
auteroxydase and catalase in (Bordas 
and Touplain), A., ii, 57 ; (Sar* 
thou), A., ii, 57, 226, 326. 
human, partition of nitrogen in 
(Frehn), A., ii, 429. 
from cows fed on pasture manured 
with phosphates and potash (Gold- 
ing and Paine), A., ii, 646. 
curdled, reactions of, due to the 
colloidal state (Bordas and Tou- 
i’lain), A., ii, 227. 
detection of boric acid in (Gauvry), 
A., ii, 156. 

apparatus for the estimation of carbon 
dioxi^p in (BarillE), A., ii, 74. 
estimation of diastase iu (Koning ; 

van Haarst), A., ii, 667. 
estimation of the freshness of 
(Sakthou), A., ii, 667. 
estimation of proteins in (Weyl), A., 
i, 287. 

ineral, with optical scroll structure in 
holocrystalline phosphorites from 
; Quercy (Lacroix), A., ii, 622. 
hew, from the iron mines near Segre 
[ (Lacroix), A., ii, 783. 
hils. See Oils, mineral, 
paters. See under Water. 

■lerals, triboluminescenee of (Linde- 

I nek), A., ii, 1019. 

ielium in (Piutti), A., ii, 677, 767. 


Minerals, action of carbon tetrachloride 
vapour on (Camboulives), A., ii, 
202; (Jannasch), A., ii, 1076. 
formed by the combustion of pyritous 
shales in Midlothian (Shand), A., 
ii, 781. 

from Croatia (Tucan), A., ii, 966. 
from Hal), Tyrol (Gorgey), A., ii, 
309. 

from the pegmatites of Madagascar 
(Dupakc, Sabot, and Wunder), 
A., ii, 221 ; (Lacroix), A., ii, 307. 
from the Radauthal, Harz (Fkomme), 
A., ii, 314. 

from Ruwenzori (Colomba), A., ii, 
967. 

Sardinian (Serra), A., ii, 48. 
manganese, from Veitsch, Styiii 
(Hofmann and Slav/k), A., ii, 314. 
mercury, from Terlfngua, Texas 
(Hillebkand and Schaller), A., 
ii, 306. 

radioactive. See under Photo- 
chemistry. 

Mineralogy of Franklin Furnace, New 
Jersey (Palache), A., ii, 219. 

Minervite, from Reunion (Lacroix), A., 
ii, 308. 

Mirror, antique glass (Dafert and 
Miklauz), A., ii, 955. 

Mixtures of constant boiling point and 
maximum vapour pressure (Gadas- 
kin and Makovetzki ; Mako- 
vetzki), A., ii, 101. 
of enantiomorplious substances, dis- 
tillation of (Evans), T., 2233 ; P., 
251. 

binary, relation between density and 
refractive index in (Schwers), 
A., ii, 913. 

and concentrated solutions (Patter- 
son), A., ii, 107 ; (Dolezalek), 
A., ii, 184. 

variation of density of, with temper- 
ature (Schwers), A., ii, 1039. 
crystallisation temperatures of 
(Baud and Gay), A., ii, 689. 
theoretical cooling curves of (Ren- 
<;aj>e), A., ii, 16, 17. 
vapour- pressure curves of (Bose; 
Tsakalotos), A., ii, 266; (van 
Laar), A., ii, 583. 
of liquefied gases (Steele and 
Bagster), T., 2607; P., 253, 
solidification of, of saturated mono- 
basic fatty acids and water 
(Ballo), A., i, 355. 
of organic substances, Tranbe’.s 
molecular volume method applied 

to (Atkins), P., 337. 
gaseous, freezing points of (Baume and 
Pekkot), A., ii, 825. 
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Mil lOnite, from Cape d’Arco (Manasse), 
A., ii, 967. 

Molecular complexity of amides in 
various solvents (Meldrum and 
Turner), T., 1805 ; P., 218. 
complexity, in the liquid state, of 
tervalent nitrogen compounds 
(Turner and Merry), T., 2069 ; 
P., 220. 

complexity, in the liquid state, of 
amines, nitriles, and amides 
(Turner and Merry), P., 128. 
compounds in binary organic systems 
(Wroczynski and Guye), A., ii, 
699. 

compounds as preliminary products 
in condensations (Schmidlin and 
Lang), A., i» 836. 

constitution and odour, relation 
between (Austerweil and Cochin), 
A., i, 572, 687. 

diameters (Sutherland), A,, ii, 
116. 

orientation, theory of (Cotton and 
MOUTON), A., ii, 368. 
rearrangements (Noyes), A., ii, 27. 
of carbon compounds (Derick), A., 
i, 805. 

refraction. See under Photochemistry, 
symmetry, now method for determin- 
ing (Cohen and Marshall), T., 
328 ; P., 24. 

volumes. See Volumes, molecular. 

Molecule, shape of the (Kleeman), A., 
ii, 840. 

radius of the sphere of action of a 
(Kleeman), A., ii, 600. 

Molecules, the real existence of (Perrin), 
A., ii, 493. 

proof of the existence of (SvEDBERQ 
and Pirlblad), A., ii, 946. 
and atoms, the nature of the force of 
attraction between (Kleeman), A., 
ii, 493. 

dissolved, proof of the movements of 
(Svrdbero), A., ii, 1047. 

Molybdenum, anodic behaviour of 
(Kuessner), a., ii, 927. 
ozo-salls of (Mazzucchelli and 
Zangrilli), A., i, 708. 

Molybdenum alloys, with iron, estima- 
tion of carbon and sulphur in (Muller 
and Dietbelm), A., ii, 1110. 

Molybdenum carbonyl (Mond, Hirtz, 
and Co wap), T., 809 ; P., 67. 
dichloride (Rosenheim and Kohn), 
A., ii, 300. 

oxide, heat of formation of, and heat 
of combination of, with sodium 
oxide (Mixter), A., ii, 585. 
oxide, blue, solutions of (Dumanrki), 
A., ii, 716. 


Molybdenum 

Molybdic acid and tungstic arM , 
Hydromolybdlcyuiie , 0 td (R 

33 . and Ct 

Kolybi 232 ™ cya ” ides (Romsbejji), a 

donble cyanides of, with mm 
sodium, silveramminc* LS' 
ammme, and pyridinimi (IwT 

r,T;io1 AETONKE '-' Md K °»n 

Molybdenum, estimation of, by mean,,, 
silver (Pebkinb), a., ii, 65 ™ f 
estimation of, in calcium moiyMjt, 
(TRAimuNN), A., ii, uj, ' 4 

estimation of sulphur in, and i„ 
iron alloys ThautmaknU ;; 

Molybdic Mid. See under 

Monasite, estimation of thorium j B 
(Mingaye.A ii, 78; (Meyer and 
Stkter), A., ii, 4F)9. 
volnmetric estimation of cerium in 
(Metzger and Heidelbergeri 
A., ii, 656. 


Monodor a grandijbra, vegetable oil f ron , 
the seeds of (Lbimbach), A., i, 186 
/3-Monolaurin (Gr<:n), A., i, 356. 
3-Monopalmitin (GrDn), A., i, 356. 

Monoperphosphorit acid. See under 
Phosphorus. 

Moor water. Sec under Water. 


Morphine, production of a volatile arom- 
atic substance from solutions of 
salts of (Reichard), A., i, 187. 
behaviour of, in the frog (Frenkel! 
A., ii, 1095. 

excretion of, under the influence ol 
intestinal irritants (McCrcddkn , 


A., ii, 528. 

poisoning, resistance of rats to (0i.w\ 
A., ii, 797. 

eaters, preparation of (Rtrof.l\ A., i. 
765. 

perchlorate (Hofmaxn, Roth, IJiV 
bold, and MFaTZLer), A., i, 819. 
detection of, in organs (JorgexpES\ 
A., ii, 763. 

estimation of (AVinterstf.in), A.,ii 
363; (Gottlieb; vas m 
Wielen), A., ii, 55$. 
in opium (Frertchs), A., ii, 
in canes of poisoning (Sanger m* 
Boughton), A., ii, 763. ) 

Morphine teries ( Purhorr and Roixflt 
A., i, 419 ; (Pschorr), A., i, 4a, , 
423 ; (Pschorb and Hovpe), A, |« 
423; (Pschorr and Zeidlpe), A, 1 
425 ; (Pschorr and DiceHaC® 
A.,i, 425. 
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Morphological studies of benzene deriva- 
, tives (Armstrong), T., 1578 ; P., 139 ; 
(Colgate and Rodd), T., 1585; P., 
139. 

Morphothebaine, constitution of 
(Pschorr), A., i, 423. 

Morphotropic relations between corre- 
sponding compounds of silicon and 
carbon (Jerusalem), T., 2190; P., 
249. 

Mosesiti), from Terlingua, Texas (Can- 
field, Hillebrand, and Sciialler), 
A., ii, 965. 

Mosla japonica , oil from (Schimmel k 
Co.), A., i, 328. 

Motoisomerides, spectra of (Crymble, 
Stewart, and Wright), A., ii, 470. 
Moulds, catalase of (Dox), A., ii, 1099. 
metabolism of (Ravenna and Pighini ; 
Dox), A., ii, 994. 

Mowrio acid (Moore, Sowton, Baker- 
Young, and Webster), A., ii, 228. 
Mowrin, sapo-glucoside from Mowrah 
seeds (Moore, Sowton, Baker- 
Young, and Webster), A., ii, 228. 
Mucilages, importance of, in the germ- 
ination of seeds (Ravenna and 
Zamorani), A., ii, 991. 

Mucoids, iodo- (Meyer), A., i, 209. 
Muconolactone, y-hydroxy- (Nef and 
Lucas), A., i, 714. 

Multiple proportions, law of, experi- 
mental illustration of the (Kastle), 
A., ii, 600. 

Mummies, inorganic constituents of two 
Egyptian (Haas), A., ii, 57. 
Muscarine, influence of, on the electro- 
cardiogram (Straub), A., ii, 434. 
Muscle, heat production of (Hill), A., 
ii, 730. 

chemical stimulation of (Rossi), A., 
ii, 730. 

absorption of oxyge$ by (Thunberg), 
A., ii, 323. 

rate of action of drugs on (Veley and 
Waller), A., ii, 331. 
action of organic acids, nicotine 
curarine, and other bases on (Veley 
and Waller), A., ii, 524. 
action of cinchona alkaloids on (Veley 
and Waller), A., ii, 55. 
influence of the pancreas on the 
glycolytic power of (Simpson), A. , ii, 
*225. 

in tonus and rigor, formation of 
creatine in (Pekelharing and van 
Hoogenhuyze), A., ii, 324 ; (van 
Hoogenhuyze), A., ii, 428. 
creatininein (Shaffer and Reixoso), 
A., ii, 731. 

enzymes of (Ransom), A., ii, 524. ^ 
extractives of (Skworzoff), A. , ii, 879. 


Muscle, excised, survival of an, under' 
aseptic condition (Mines), A.,ii,523. 
of fish. See Fish. 

frog’s, water rigor in (Meigs), A. , ii, 
55. 

action of nicotine and curare on 
(Langley), A., ii, 797. 
toxic action of butyric and bydroxy- 
butyric acids on (Karczag), A., 
ii, 434. 

isolated, toxic actions of compounds 
on (Veley), A., ii, 979. 
effect of theobromine and caffeine 
on (Vf.ley and Waller), A., ii, 
986. 

smooth, investigations on (Fjenga ; 
Bcglia), A., ii, 630. 
chemical excitation and paralysis of, 
in invertebrates (Hofmann), A., 
ii, 523. 

striated, effects of distilled water and 
solutions on the weight and length 
of (Meigs), A., ii, 524. 

Muscovite from Biauchaud (Puy-de- 
Dome) (Barbier and Gonnard), 
A., ii, 418. 

Muscular rigor and protein coagulation, 
the relation between (Rossi), A., ii, 
730. 

Muscular work, after effect of, on meta- 
bolism (Jaquet), A., ii, 519. 
effect of oxygen inhalation on (Hill 
and Mackenzie), A., ii, 316; 
(Hill and Flack), A., ii, 724. 
Mushroom, an indole-yielding plant 
(Lowy), A., ii, 441. 

Mushrooms, a test for (Lowy), A., ii, 
168. 

Mussels, fresh-water, manganese in 
(Bradley), A., ii, 731. 
ilyrica Gale , oil from (Rourk-Brrt- 
raxd-Fils, Dupont, and Labaune), 
A., i, 755. 

Myrticoloriu, osyritrin, violaquorcitrin 
and rutin, identity of (Perkin), T., 
1776 ; P.,213. 

Myrtle oil (Schimmel A Co.), A.,i, 328. 

N. 

Naphtha, determination of the source of 
(Chercheffsky), A., ii, 660. 
from Santa Clara, Cuba (Richardson 
and Mackenzie), A., ii, 509. 
decomposition of, in presence of a 
catalyst (v. Ostromisslensky and 
Bursciianadze), A., i, 309 
Naphthabisthioxanthone (Davis and 
Smiles), T., 1298 ; P., 174. 
mesoNaphthadiantbrone (Scholl, Manb- 
fkld, and Potschiwauscheg), A.,i, 
495. 



ii. 1404 


INDEX OF SUBJECTS. 


woNaphthafluoren (Thiele and Wans- 
cheidt), A., i, 832. 

iwNaphthafluoreaol, and its derivatives 
(Thiilk and Wanscheidt), A., : l< ooi, 
isoNaphthafluorenone, oxime of (Thiele 
and Wanscheiut),' a., i, 831. 
Naphthalene, absorption spectrum ot 
(Homer and PurvisI.T., 280 ; P.,_5. 

vapour pressure of (Barker), A., it, 

ethyl ether, and an thraqumone, critical 
phenomena of the system (Pbins), 
A., ii, 1050. . , . 

the Friedel-Cralts’ reaction applied to 
(Homer), T„ 1141; P.,11. 
Naphthalene, l:4-dicyano-2:3-ciihydroxy- 
(Hinsberg), A., i, 486. 
l:8-rfviodo* (Scholl, Seer, and \1 eit- 
zenbock), A., i, 616. 

5-a Naphthaloneaao-8-hydroxycuuiol- 

ine and its hydrochloride and sodium 
salt (Fox), T., 1845. 

4-8-NaphthaleneaaoT-pheuyl3-foryl- 

5-pyraaolone, and its salts (Torrex 
and Zasetti), A., i, 893. 

Naphthalene-2;7 bisdlaaonuun salts 

(Murgan and MicklethWait), T., 

2558; P.,-293. 

Naphthalene-4 diaKuuum, benzoyl-1 - 

amino-, azide of (Morgan and 
OouzeNs), T., 1697. 

a Naphthaleneanlphonomethylamide, 

nitroso- (Farbenfabriken vorm. F. 
Bayer A Co.), A., i, 726. 

Naphth»leneanlphonylKlyeinamide(UEF.- 

G ELL and V. WULFING), A., I, ,304. 

0 -Nftphthalenesalphonylglycyl-i-tyro- 

sine ( Abdrrhalden aud Funk), a., i, 
320. lt _ . 

A r * fl-NaphthalenesulphonyltjToame, 

sodium salt and ethyl ester (Abdkk- 
BALDKNand Funk), A , t, 32v. 

O-^-HaphthaleneiulphonyltyTonne 

hy-lrochloride and ester hydrochloride 
(Abderhalden and Funk), A., i, 

HapMhaphenanthrenecarboxy^nide, 

cyano* (Hinbbero), A., i, 480. 

5 apht haph enaaine , 7-aTn.no- ana 0- 
hydroxy-, and their derivatives (Ull- 
mann and Heisler), A., i* 1 4. 

Haphthaphenanne- 6 -carhoxyho MM, 

and ita sodium salt (Ullmann and 
Heisler), A., i. 74. 

Kaphthapheaaiine' 8 -sulphoiuc acttt, 

and its barium salt (Ullmann and 
Hei-lkr), A., i, 74. 

«-H aphthae oinone, aimnoanUides and 
dianilides of (Miller and Smirnoff), 
A., i, 121- 

B-Napbthatittinone, oxidation of (Kobin- 
•on), A., i, 270. 


Naphtharesorcinol reaction (NeubeecI 
A., ii, 447. '■ 

Naphthathioxanthone, and fl-amino-, 
and its platinichloride (Davis ami 
Smiles), T., 1298; P.,174. 
Naphthaiarin perchlorate (Hofsiass 
Metzler, and Lecher), A., i, lgy. 1 
Naphthenes, formation of (Enoler ; 

Esgler, and Rgutala), A., i, 2, lcoi 
Naphthenic acid, as a test for copper 

and cohalt (Charitschkoff)»A., ii 

549. 

Naphthenic acids, structure of (Cha- 
ritschkoff), A., i, 110. 
0-Naphthindoxyl (Farbwerke vorm. 
Meister, Lucius, & Brusixg), a 
i, 337. 

a-Naphthoic acid, 8-p-toIncnesnlphonyl. 
amino- (Ullmann and Cassirer), A., 


8 -Naphthoic acid, menthyl ester (Hufe 
and MOnter), A., i, 398. 
a-Naphthol, 8-tolylsnlphonylamino- 
(Fichter and Kuunel), A., i, 108, 
j3-Haphthol, cerium salt (Chemischi 
Fabkik auf Aktien vorm. E. 
Schering), A., i, 164. 
a- and 8-Naphtholi, condensation of. 
with ethyl acetoacctate (Bacovescv). 
A., i, 405. 

0 -Naphtholaldehyde, hydrobromidf 

(Gomberg and Cone), A., i, 872. 

p-8-Naphtholaxobenzoie acid, zsobutv 

ester (Farbenfabrikes vorm. 7 
Bayer A Co.), A., i, 381. 

2- Naphthpl-3-carboxylic acid, condeui 
tion of. with benzaldehyde (Fbiedl) 
A.,i, 741. 

a-Naphtholphthalein, a new indioato 
(Sorensen , and Paliizsch), A., ii 
446. 

a-Naphthoxyaertto acid, 8-acetylammo. 
and its cnprSnsalt (Fichtir m 
KObsel), A., lfl07. 

3 - Naphthoyl-c-henzoio acid, 4 -More 

l'-hydroxy-, and o-4-nitroso-Uiydi 
oxy-, and sodium salt of the latte 
(Anilinfabben A Extract.Fabri 
ken vorm. J. B. Geigy), A., i, i4. 


746. 

Naphthoyldiethylacetic . «> 

(Frkund and Fleischer), A., 1, 
Nanhthylamlns, 4-ioilo- (Morcas am 
GortDEN). T., 1717. 

8-iodo-, and its hydrochloride Scitou 
Seer, and Weitzexbock),A.,l 
aphthylamines, cryoacopy or(«L«ui, 

A , ii, 826. , . . „ -j 

Kaphthylamine-4 : 7 - disulphonic acid 
preparation of (FaRBWEHKE ' 

Meister, Lucius, A Bkumm-,, A, 
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l.NaphthyIamine-2:4:7-trisulphonic 

acid, preparation of (Farbwerke 
vorm. Meister, Lucius, & Bruning), 
A., i, 240. 

a . and 0-NaphthyI fert.-amyl ketones 
and their oximes (Volmar), A., i, 393. 
Naphthyl-4 azoimide, benzoyl-! -nmino- 
(MottGAN and Couzenb), T., 1697. 
ttNaphthylazo-a-naphthylhydrazme- 
sulphonic acid (Troger and Wester - 
kamp), A-> i» 209. 

1/3-Naphthylbeiixsnlphontriazine (Ull- 
mann and Gross), A., i, 887. 
a- and /3-Naphthyl te'rt. -butyl ketones, 
and their derivatives (Volmar), A., i, 

393. 

c-Naphthylcarbamic acid, esters of 
(Nkuberg and Hirschberg), A., i, 

694. 

a-Naphthylcarbamidoaoetaldehyde 

(Nbubbbg and Hirschberg), A., i, 
694. 

cNaphthylcarbamo-d-glucosamine 

(Neuberg and Hirschberg), A., i. 
694. 

a Naphthylcinchotoxol, salts and deriva- 
tives of (UOMANDUCCi), A., i, 583. 
n-Naphthyldimetbylcarbmol (Schura- 
kovsky), A., i, 169. 
i Naphthyldioxindole (Kohn), A., i, 
697. 

Naphthyldithiocarbamie acid, methyl 
ester (Roschdestvknsky), A., i, 107. 
aphthylene-2:7-biaazoimide. See 2:7- 
Bistri azonaphthalene. 

2- Naphthylenediamine, 4-bromo- 

(Morgan and Codden), T., 1710. 
iphthylene-l-diazo-2-imine, 4-bromo- 
(Morgan and Godpen), T., 1712. 

2 Naphthylenediazoimines.twoiBomer- 
ides and their benzenesulphonyl de- 
rivatives (Morgan and Godden), T., 
1702 ; P., 165. 

3- Na ph thy limi no - 8- £ - naphthyl quina z - 
oline-2-carboxylic acid, ethyl ester 
[Rogert and Gortner), A. , i, 284. 
iphthyl-malachite-gxeen (Zsuffa).A. , 

U 862. 

aphthyl methyl ether, 5-nitro-8- 
inino-, 5-nitro-, and 8-acetylamino- 
Fichtkr and Kuhnel), A., i, 108. 
aphthyl methyl ketone semicarba- 
me (Scholtz and Meyer), A., i, 562. 
aphthyl methyl ketone. 1 -hydroxy-, 
id its bromo-derivative, phenyl 
?drazones of (Tokkey and 
bewster), A., i, 48. 

Taphthyl -2- methyl-4- quinazolone, 
icetylamino- (Bogert, Amend, and 
[AMBERS), A., i, 895. 
phthylpropenylcarbinol (Schura- 
vssy), A., i, 169. 


Naphthy lpyridininnm, dinitro-, prepara- 
tion of derivatives of (Farbenfa- 
BRIKEN YORM. F. BAYER & Co.) A 

i, 696. h ' 

l-Naphthylsulphamin-4:7-disaIphonic 

acid, sodium and ammonium salts 
(Farbwerke vorm. Meister, Lucius, 
& Bruning), A., i, 240. 

1 -Naphthylsnlphamin-2 :4 : 7 -trisulphonic 
acid, salts of (Farbwerke vorm. 
Meister, Lucius, A Bruning), A., i, 

£-NaphthyIthiocarbamic acid, methyl 
mid propyl eaters (Roschdestvknsky), 

a- Naphthyl-^- tolylethylene (Schura- 
kovsky), A., i, 169. 

Narceine, nitro- (Hope and Robinson) 
P., 230. 

Narcissine, and its hydrochloride 
(Rwins), T., 2406 ; P., 296. 

Narcissus psmdomrcissus, alkaloid from 
the bull) of (Ewins), T., 2406 ; P„ 296. 
Narcosis, mixed and combined (Made- 
lung), A., ii, 529. 

Narcotics and local anaesthetics (Guos), 
A., ii, 529, 793. 

Narcotine, estimation of, in opium (van 
der Wjelen), A., ii, 558. 

Neodymiom, changes in the absorption 
spectrum of, due to the addition of 
free acids (Strong), A., ii, 812. 

• nitrate, anomalous dispersion of light 
in an aqueous solution of (Isakoff), 
A., ii, 1013. 

Neon, refraction and dispersion of 
(CUTHBERTSON and CUTHBRRTSON), 
A., ii, 85, 561. 

density nnd molecular weight of 
(Watson), T., 810; P., 70. 
dielectric cohesion of (Booty), A., ii, 
m, 57i. 

compressibility of (Burt), A., ii, 823. 
solubility of, in water (v. Antropoff), 
A., ii, 409. 

Nerol, in bergamot oil (Elze), A., i, 
495. 

Nerve fibres, gaseous exchange of, after 
section (Scaffidi), A., ii, 522. 

Nerves, physical, chemical and elec- 
trical properties of (Alcock and 
Lynch). A., ii, 323. 
non -medu Hated, chemical excitation 
and paralysis of, in invertebrates 
(Hofmann), A., ii, 523. 
action of certain salts on frogs’ motor 
(Liljestrand), A., ii, 54. 
frogs’, toxic action of butyric and hydr- 
oxybutyric acids on (Karczag), A,, 

ii, 434. 

Neurine j^rchlorate (Hofmann, Roth, 
Hobold, and Metzler), A., i, 819. 
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Keutraliaation, discoverer of tKe law of 
(Speter), A., ii, 947. 

Neutral salt action (v. Sztszkowski), 

A., ii, 703. 

Nickel, the system iron and (Rueu and 
ScHiiz), A., ii, 959. 
the system, iron, copper, and (Vogel), 
A., ii, 616. 

the system, sulphur and (Box- 
nimann), A., ii, 1072. 
absorption of carbon by, in the elec- 
trolysis of aqueous solutions (Lam- 
bris), A., ii, 131. 

Nickel alloys with copper (Vigooroux), 
A., ii, 132. 

with silver (Vigouboux), A., ii, 71/. 
Nickel ore, analysis of (Baueisch), A., 
ii, 77. , . 

Nickel salts, magnetic susceptibilities of 
(Finke), A.,ii, 179. 
action of nitrites and hyposulphites 
on (Ball), P., 329. 

Nickel carbonyl, interaction of, with 
carbon disulphide (Dewar and 
Jokes), T., 1226; P., 137. 
oxide, heat of formation of, and ] 
heat of combination of, with sodium i 
oxide (Mixtek), A., ii, 828. 
phosphides, two new (Jolibois), A., 
ii, 132. 

wire, behaviour of, to hydrogen at 
high temperatures (v. Pirani and 
Meyer), A., ii, 719. 

Nickelammine molybdenum cyanide 
(Rosenheim, Garfunkel, and Kohn), 
A.,i, 102. .. 

Nickel, reactions of (Alvarez), A., n, 
454. „ 

detection of (Bianchi and di Nola), 
A., ii, 1003. 

detection of, in the presence of much 
cobalt (Ball), P. , 329. 

..direct titration of (Rupp and 
Pfenning), A., ii, 458. 
gravimetric estimation of, in nickel 
steel (Rhead), A., ii, 352. 
estimation of, in nickel steel (Gross- 
mann and Schuck), A., ii, 658. 
volumetric estimatioi of (Jamieson), 
A., ii, 658. 

and cobalt, Reparation of (Werner), 
A., ii, 352, 

electrolytic separation of( A lvarez), 
A. , it, 657 ; (Bruylakts), A., ii, 

ni4. 

Hiekal steel, estimation of nickel in 
(Grossman and ShCck), A., ii, 658. 
gravimetric estimation of nickel in 
(Rhead), A., ii, 352. 

Nicotine, absorption spectra of, as 
vai>our. liquid, and in solution 
(Prnvrs), T., 1035 ; P., 113. 


Nicotine, mode of action of (Hill) a 
ii, 59. ■’ " 

action of, on frog’s muscle {Lwrrvv, 
A., ii, 797. 

action of, on muscle, and antagonism 
of, by curanne (Velf.y amf\y u 
ler), A.,ii, 524. AL ‘ 

production of, in tobacco culture 
(Schloesing), A., ii, 743 , 
Nitrates. See under Nitrogen. 
Nitration, studies in (Thkcle 

Burke), A., i, 21. 

Nitres, estimation of chlorates in (Fact- 
Virgili), A., ii, 348. * 

Nitric acid. See under Nitrogen. 
Nitric compounds, estimation of | n 

sulphuric acid (Leo), A., ii, 7], ’ 
Nitrides. See also Metallic nitrides. 
Nitriles, molecular complexity of, in i] le 
liquid state (Turner and MeityI 
P., 128. ’’ 


preparation of (Reid), A., i, 1G9. 
alkylation of (Bodroux ’ and T A . 

boury), A., i, 557. 
aliphatic, preparation of (AiinrsoFFl 
A.,i, 721. 

aromatic, synthesis of (Bodkofx and 
Taboury), A., i, 482. 
open chain, formation of imino-deriva- 
tives of cyclopentene from (Mir- 
chell and Thorpe), T., 997 : p. 


114. 


! Nitrilotrimethylsulphoxylic acid, wd- 
j ium, zinc, and calcium salts (Crem- 
isohe Fabrik von Heyhen), A., 
i, 229. 

Nitrilotrimethylsulphurous acid, .sod- 
ium salt (Chemischf, 1\vm:ik vox 
Heyden), A., i, 229. 

Nitrites. See under Nitrogen. 

Nitroamines, aromatic, and allied sub- 
stances, transformation of, aid 
its relation to substitution in 
benzene derivatives (BRinsu 
Association Reports), A., i, 


551. 

action of concentrated sulphuric 
acid on (Reverdin), A,, i, 2»5. 
fritro- compounds, reduction of (Heller 
and Frantz), A., i, 848. 
by hydrogen sulphide (Goid- 
schmidt and Larsen), A., ii, 
by spongy copjwr (Maiuie 
Murat), A., i, 830. 
with zinc dust and acetic acw 
(Heller), A., i, 596 
aliphatic (Stbxkopf ■,*««£ 


df>k), A., i, 30; 
aromatic, as preci 
(Rosenthaler 
ii, 557. 


pitants for alkaloid 
and OoRNERh A., 
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Nitro- compounds 

■ aromatic, relation between the absorp- 
tion spectra and chemical con- 
stitution of (Balt, Tuck, and 
Marsden), T., 571 ; P.. 51. 

Nitrogen, atomic weight of (Guye and 
Drouginine), A., ii, 1056. 
^reparation of pure (Fischer and 
1 BaHNEl) A., it, 608. 
refraction and dispersion of (Coth- 
RRRl'dON and CUTFIBEBT80N ), A., i, 
85. .. D 

band spectrum of (Croze), A., n, 368 ; 
(Angeber), A., ii, 561 ; (v. der 
Helm), A., ii, 811. 
oanal-rays of, positive and negative 
ions in (Wien), A., ii, 475. 
inversion points of (Porter), A., ii, 
592. 

atmospheric, method of collecting, 
(Rebenstorff), A., ii, 604. 
and carbon cfooxide, Andrews’ com- 
pressibility curves for mixtures of 
(Knott), A., ii, 187. 
and hydrogen, compression of a mix- 
ture of (Briner and Wroczynski), 
A., ii, 707. . 

and oxygen, analogies between deriva- 
tives of (Angeli), A., ii, 844, 948. 
coefficients of absorption of, iu distilled 
and sea water (Fox), A., ii, 29. 
vapour, saturated and supersaturated, 
data for (Plank), A., ii, 706. 
new compounds of, with metals, 
and their stability in the light of 
the periodic system (Fischer and 
SCHROTBR), A., ii, 605. 
deposition of, iu animals (Fkiske), A., 
ii, 64. 

the elimination of, following the 
administration of amino - acids, 
glycylglycine, and its anhydride 
(Levene and Meyer), A., ii, 53. 
excretion of tbe kidney (Barringer 
and Barringer), A., ii, 1091. 
distribution of, in the intestinal ex- 
creta (LabbE), A. , ii, 1090. 
partition of, in human milk (Frehn), 
A., ii, 429. 

assimilation of, by bacteria ( Bottom - 
ley; Hoffmann and Hammer), 
A., ii, 988. 

assimilation of, with cellulose or agar- 
agar as source of energy (Prixgs- 
hxim ; Pringsheim and Prisgs- 
hrim), a., ii, 230; (Koch), A., u, 
536. . , , 

free atmospheric, assimilation of, by 
plants (Mam eli and Pollacci), A., 
ii, 645. 

ammonia and nitrates as sources of, 
for mould fungi (Ritter), A. ; ii, 230. 


Nitrogen, amide and other forms of, the 
relationship between, in ripe seeds 
(Parrozzani), A., ii, 438. 
in soil. See under Soil. 

Nitrogen oxides, production of, by bac- 
teria (Tacke), A., ii, 231. 
in atmospheric air at various alti- 
tudes (Hayhurst and Pring), T., 
868 ; P., 92. 

peroxidation of, by ultra-violet light 
(Berthklot and Gaudecbon, 
A., ii, 606. 

behaviour of, towards water and 
alkalis (Foerster and Blich), 
A., ii, 1059. 

attempt to transform, into the corre- 
sponding calcium salts (Tassilly 
and Leroide), A., i, 535. 

Nitrogen monoxide ( nitrous oxide) (Sta- 
venhagen and Schuchard), A., 
ii,774. 

compression of (Briner and Wro- 
czynski), A., ii, 707. 
solubility of (Findlay and Creigh- 
ton), T., 536 ; P., 44. 

■ Nitrogen dioxide (nitric oxide), formation 
I of, from air, in the electric arc 

(Holweoh), A. , ii, 578 ; (Haber, 
Koenig, and Platou), A., ii, 
1057 ; (IIaber and Platou ; IIol- 
wech and Koenig), A., ii, 1058; 
(Haber and Holweoh), A., ii, 
1059. . 

formation of, during the combustion 
of hydrogen (Wolokitin), A., ii, 
1059. 

behaviour of, at low temperatures 
(Adwkntowski), A., ii, 199. 
decomposition of(BniNER andWivoc- 
zySSKI), A., ii, 120. 
compounds of, with cupric salts 
(Manchot), A., ii, 956. 
ferrous compounds of (Manohot and 
Huttner), A., ii, 414. 

compounds of, with iron and blood- 
pigment (Manchot), A., ii, 416. 
peroxide or fcfroxide, analysis of (Guye 
and Drouginine), A., ii, 1056- 
a new sulphide of (Burt), T., 1171 ; 

P., 127. . , 

Nitric acid and nitrates, new colour 
test for (Schmidt and Lum bp), A., ii, 


450. , 

Nitrates, action of crushed, quartz on 
solutions of (Patten), A.,ii, 950. 
anhydrous, preparation of, by double 
decomposition (Guntz and Mar- 
tin), A., ii, 497. 

absorption spectra of (Schaefer), 

A., ii, 562. . 

decomposition of, by bacteria (buw- 
erin), A., ii, 148. 
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Nitrogen 

Nitrates, mammal action of (Kell- 
ner), A., ii, 340. 

detection of, in presence of bromides, 
iodides and ammonium com- 
pounds (Goldschmidt), A., ii, 
344. 

detection of, in the presence of 
chlorates and bromates (Tamayo), 
A., ii, 450. 

estimation of (Pozzi-Escot), A., ii, 
71, 155; (Farcy), A., ii, 71, 72 ; 
(Lombard), A., ii, 72 ;{Clarens ; 
CahenJ, A., ii, 752. 
estimation of, phenolsul phonic acid 
method for the (Chamot and 
Pratt), A., ii, 545 ; (Pougkt), 
A., ii, 652. 

and other nitrogeu compounds, an- 
alysis of (Bronnrrt), A., ii, 1116. 
use of nitron in the analysis of 
(Yasilirff), A., ii, 1109) 

Nitrons acid, molecular weight of, in 
aqueous solution (S aposhnikoff ), 
A., ii, 200. 

Nitrites, ionisation of the, measured 
by the cryoscopic method (Ray 
and Mukhkbjkb), P., 173. 
organic, preparation of (Ferrario), 
A., ii, 707. 

maunrial action of (Kellner), A., 
ii, 340. 

estimation of, by the “sulpho- 
phenol ” reagent (Pougbt), A., ii, p 
652. 

Nitrogen, detection of, in organic sub- 
stances (Ellis). A., ii, 997. 
estimation of very email amounts of 
(Zeueu), A„ ii, 70 ; (Mitscher- 
lich), A., ii, 448; (Davenport), 
A,, ii, 998. 

estimation of, in amino-compounds 
(van Slykk), A., ii, 751. 
estimation of, as ammonia (Gfcfe- 
ooire), A., ii, 651. 
estimation of, by Kjeld&bVs method 
(Heubner and Wieonbr), A., 
ii, 240; (Harrison and SrlpV 
A., ii, 751 ; (Brown), A., ii, 
804. 

estimation of, in calcium cyanamide 
(Stutzer and Soll), A., ii, 1009. 
estimation of, in explosives (Poppen- 
berg and Stephen), A., ii, 451. 
estimation of, in foods (Engels), A., 
ii, 448. 

estimation of, by means of formalde- 
hyde titration (de Jaoer), A., ii, 
751. 

estimation of ammoniacal, in meat 
(Pennington and Greenlee), A., 
ii, 449. 


Nitrogen, estimation of, j r , ni . 
oWzi-Eacof), A., ij 7 }? 
(Salle), A., ii, 451; (j s 
A., ii, 652. 1 

estimation of, in smokeless nowi, 
(Bkrl and Jurrissen), A.; a 
estimation of ammonia^] „ , 1 
(Hug get), A.,ii,155; (BKHEnif?'! 

saAwuffa 

influence of ehioridea on tbe 
of, m nitrates (Siswxsr J 
Gbeaves), A„ li, 652. 1 

Kittojaa compound,, femltnt 
cular complexity of, in a» j . 
state (TmtsuR- and MeuivIV 
208# ; P„ 220. ' ' ' 


stereoieomric terwlent, > saiiimw,! 
csss of (Jokes ami W», n V T 
6S2; P.,57. k L < 

Slaoget linking with carhon 
A., i, 524. 


Nitrogenona •metabolism. See wlr 
Metabolism. 

Nitrogroup, displaceabitity of t),, 
(PoN-zio), A., i, 339. 
replacement of halogen by the (fiu- 
ford and Heyl), A., i, 373 , 730 . 
the side valency of the (Hofman.y and 
Kirmreuther), A,, i, 548. 
reduction of. Sec under "Nitvo -com- 
pounds. 

Nitrohydroxy -derivatives, atomatk, 

preparation of (Wolffenkteix and 
Boeters), A., i, 27. 

Nitrometer for estimating nrea, modifi. 
cation of the (Mossi.kk), A., ii, 663. 

Nitron. See l:4-Diphenyl-o.5c/idn- 
anilo- 4 :5-dibydro-l : 2:4-mikZ(jle. 

Nitron process, estimation of potassium 
nitrate in meat by tbe (Paal and 
Ganghofer), A., ii, 453. 

Nitrosatea, action of hydroxylaminc on 
(Cusmano), A., i, 685, 863. 

Jfitrosoanudes, reaction of, with phenyl- 
hydrazine (Willstatter and Stoll), 
A., i, 134. 

Nitrosoamlnes, stable primary (Heller 
and Sourlis), A., i, 749. 

Hitrosohaoteria, biology and chemistry 
of (Gage), A., ii, 531. 

Nitrosochlorides, action hydroxyl- 
amine on (CUMtASCi), A., i, 685, 86-1 

U-Nitroso- compound b , historical note? on 
(Bamberger), A., i, 706. 

Hitraiyl chloride, formation of (Biuner 
and Wroczynsk}), A., ii, 12th 
reduction of (Jones and Mathew-'), 
A., ii, 1060. 

Nitrous acid. See under Nitrogen. 

Nomenclature of inorganic compound* 
(Hoffmann), A., ii, 136- 
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Konadecyl alcohol, from Japan tallow 
(MatTHES and HEINTZ), A., i, 150. 

XoWethoxytripheiiylniethane (Fa- 
bintl and Szfixi), A., i, 837... 

Non electrolytes, diffusion of (Oholm), 

A., ii, 273. 

osmotic pressure of concentrated solu- 
tions of (Sackur), A., ii, 273. 
depression of electrical conductivity by 
(ARifcTRONGand Crothek»),P. ,299. 
influence of, on enzymic activity (Arm- 
strong and Armstrong), P. f 334. 
mixtures of, with water, free energy 
of chemical action in (Pissarjewsky | 
and Zem bisky), A., ii, 595. 
solubility of potassium sulphate in 
concentrated aqueous solutions of 
(Fox and Gauge), T., 377 ; P., 27. 
Nonenoic acid (Haller and Bro- 
chet), A., i, 216. 

and its esters and derivatives (Hard- 
ing and Wei zm ann), T. ,299 ; P. , 24. 

,(-Nonoic acid, condensation products of, 
with glycine, alanine and leucine 
(IIopwood and Weizmann), P., 69. 
a(3-dfbromo- (Harding and Wkiz- 
MANN), T., 302. 

3 -hydroxy-, and its silver salt (Haller 
and BROCIIET), A., i, 216. 
and its ethyl ester (Harding and 
Weizmann), T., 302. 

,i-NonoyI chloride, o-bromo- (Hopwood 
and Weizmann), P., 69. 

it-Nonoylglycine, o-amino-, and o-bromo- 
(HorwooD and Weizmann), P., 69. 

A'-Nonylenic acid. See A a - Nonenoicacid. 

Nopic acid, a reaction of (Fernandez), 
A., ii, 1119. 

Noreksantalal and its acetate and semi- 
carbazone (Semmler and Zaar), A., 
i, 673. 

Noririci/^oekaantalal, derivatives of 
(Schimmel & Co.), A., i, 75S. 

Noreksantalic acid, and its methyl ester 
(Semmler), A., i, 496. 

Noreksantalol (Semmler and Zaar), A., 
i, 673. 

Nourishment, assimilation of natural 
and artificial (Orgler), A., ii, 1084. 

Nucleic acid, presence of iron in (Saukr- 
land), A., i, 345. 

from yeast, composition of (Kowal- 
evskv), A., i, 906. 

uric acid combinations with (Schit- 
teniielm), A., i, 341. 
fate of, in the organism (Frank and 
Schittenhelm), A., ii, 52. 
influence of, on the nitrogen meta- 
bolism of rabbits (SciIITTENIIELM 
and Seisser), A., ii, 423. 
behaviour of, in the cleavage of the 
sea-urchin’s egg(MASiNG), A.,ii,731. 


Nuclein bases, behaviour of, in the dark 
iu plants (Kies el), A., ii, sqq. 
Nudeo-protein of milk glands, scission 
products of (Handel), A,, i 147. 
of spleen (Sato), A., ii, 56. 
in the yolk platelets of the frog's eg^ 
(McClendon), A., ii, 54. 

Nupharine, extraction of (Go ms ami 
Ck£t£), A., i, 419. 

Nutritive solutions, influence of the 
mineral constituents of, on Azotobiuier 
(Kkzemiexiewska), A.,* ii, 987. 

0 

Obituary notices 

Charles Graham, T.,'fi 77 . 

Thoophilus Horne Redwood, T., 680. 
Sir Thomas Wardle, T., 681. 

Alexauder Forbes Watson, T., 684. 
Octa-acetyl. See under the parent Sub- 
stance. 

Octane, ad-di- iodo-(v. Braun and TrOm- 
■ PLRP.), A., i, 26. 

q/cA/Octane, bromo- (Willstatter and 
Waskr), A., i, 366. 

Octanes, heat of combustion of (Rich a iids 
and Jesse), A., ii, 269. 
cycfoOctanecarboxylic acid (Willstat- 
ter and Waser), A., i, 366. 
Octane-^Tj-diol, and itsdipbenyluretham 1 
(Blaise and Koeiiler), A.' i, 463. 
cycloOcttne (WillsTattf.r and Wahkis), 
A., i, 366. 

Octyiamine, u-ohloro-, and its platini- 
chloride and 77 -hydroxy-, and its 
hydrochloride and platinich bride 
(Gabriel), A., i, 229. 

Octylene oxide(PRiLEscHAEEFF),A.,i, 86 . 
Odour and molecular constitution, re- 
lation between (Ai/steicweil and 
Cochin), A,, i, 572, 687. 

Oil of copaiba. See Copaiba, 
from Cnrplwtieria Japoniea (KT.MURA), 
A., i, 53. 

volatile, of Rh us Colinux (Perrier 
and FoUCHET), A., i, 54. 
cod liver, fatty acids in (IIeidcschka 
and PlHf.in berger), A., i, 297. 
cylinder, the products of heating, under 
pressure (Engler and Hai.mai), 
A., i, 160. 

lubricating, synthesis of (Engler and 
Routala), A., i, 160. 
of savin (Ei.ze), A., i, 628. 
vegetable, from tlte seeds of Motwdorn 
grmdifiom (Leimbach), A., i, 186. 
Oils, absorption spectra of (Maroille), 
A., ii, 1121. 

dark coloured, determination of the 
saponification number of (Schutte), 
A., ii, 464. 
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Oils bromine numbers of (Vaubel), A., 
ii, 1122. , . f 

replacement of the iodine numbers ol, 
by the bromine numbers (Vaubel), 
A., ii, 1122. 

and fats, hydrolysis of (Wegscheidib), 

estimation of the acid and saponifi- 
cation numbers in (Manx), A., u, 
860 ; (Mayek), A., ii, 361. 
essential. See Oils, vegetable, 
hydrocarbon, emulsification of (Don- 
nan and Fotts), A., ii,»33. 

mineral, optical activity of (Engler), 
A., i, 160 ; (Rakusin), A., u, 45 ; 
(Ubbelohde), A., ii, 308. 
vegetable, constituents of^SEMMLEft), 


AT, ii, 354. . 

Oleio acid, isomerism of (Arnaud and 
Postebxak), A., i, 459. . 

melting and solidifying points of mix- 
tures of, with stearic and palmitic 
acids (Cakunfanti and LeviMal- 
vano), A., i, 5, 8. 

salts of the 020 nid« of (Harries and 

Franck), A., i, 609. 

Oleins of wool grease, hydrocarbons from 
(Gill and Forrest), A., i, 705. 

Olive leaves, "oleoeuropein, from 
(Bourquelot end Vintilekco), A., u, 
442. , 

Opinm, new alkaloid from (Dobbie and 
Lauder), P , 339. 

estimation of morphine in (rRRRlCHsj, 
A., ii, 82. , 

estimation of morphine, narcotine, ana 
codeine in (van dbk Wixlih), A., 
ii, 558. 

Optical activity, constants, and isomer- 
idea. See under Photochemistry. 
Orange flower oil (Schimmrl A Co.), A., 
i, 328 ; (Roi re-Bertrasi) Fils, Du- 
pont and Labaune), A., i, 755. 
ric-Orcinolphthalein, potassium and 

sodium salts of (v.Baeter, Aickelin, 
Diehl, Hallenslebin, and Hesr), 
A., i, 251. , . , 

Organic compounds, thermocliemical 
investigations of (Sventoslavsky), 
A., ii, 187. , , 

solubility of, in organic solvents 
(Tyre n;, T., 177s ; P., 205. 


A., i, 181, 430, O/o ; laeiiii.- 
Bertrand Fils), A., i, 184, 755 ; 
(Sohimuel & Co.), A.,i, 327, 756 ; 
(Skmuler and Zaar), A., i, 5/3 ; 
(Haensel), A., i, 864. 
and terpenes (IVallach), A., l, 569. 
free from terpenes and sesquiterpenes 

(Bocker), A., i, 273. _ 

alysis of (hlARCILLE), A., ll» 1122. 

_ 4-,i. f/sr onal VR7S nf ( UHLIO), 


Organic compounds, cry s>tal 1 o g ia.p)a c-al 
and optical investigations oi ( b! 

A., i, 614. 

. relation between the crystal structure 
and the chemical composition C0JJ ' 
stitution, and configuration of fRi,. 
low and Pope), T., 2308 ; P. ( ^ 
isomeric, relatione between the spec/fic 
gravity and optical constants f ,f 
(Heydrich), A.,i, 705. • 
action of magnesium on the vapours of 
(KEisERand McMastkk), A., i 213 
action of ozone on (Harriet 
Koetschau, Turk, Kircref ami 
Frank), A., i, 607. 
spontaneously oxidisable with phos- 
phorescence (Del^pine), A i 295 
546,612. 

complex compounds of aluminium 
bromide with (Kablukoff and 
Sachanoff), A., i, 163. 
reactivity of the halogen in (Sestrh) 
T., 346 ; P., 23, 344. 
estimation of sulphur and halogens io 
(Maucusson and DCsohf.k), a., ii 
543. 

Organic matter, oxidation of, by potass- 
ium permanganate (Poppe), A., ii 

660. 

estimation of, in spent sulphuric 
acids (Michel), A., ii, 1108, 
Organic reactions, theory of (Sohmiulix 
and Lang), A., i, 83C. 

Organism, origin and destiny of choles- 
terol in the (Fraser and Gariisek;, 
A., ii, 970. 

oxidation of phenyl derivatives of 
fatty acids in the (Dakin), A., ii, 

795. 

Organ-peptides (Arnold), A., ii, 560. 
Organa, animal, constituents of, soluble 
in ethyl acetate and their behaviour 
during autolysis (Kundo), A., ii, 791, 
978. . , . 

Ornithine, detection of, in the cknuge 
products of proteins (KV>el and 
Weiss), A., ii, 909. 
dJ- Ornithine thnicrato and c/rpicroloiiafc 
(Kossbl and Weiss), A., ii, 909. 
Omilhogahm tkyrsoides, chemical ex- 
amination (Power aud Korkin, 


-ones, preparation and pliototropy 
1 (PaDOA aud Santi), A., 1 , 
iU di; tri- 111 .fi f/fra-d-l® 1 ® f 
(Ruff and Bohnemasn), A., 1 , 1 
-reside, action of fats oil (Goloi.et -1, 


A. , ii, 45. 

0,mium, estimation 
BORNEMANN), A., «, 


of (Kite 
305, 353. 


ami 
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Ostaotic pressure. See under Diffusion. 
Osteomalacia, bone in, analysis of (Mc- 
Crudden), A., ii, 330. 

Qsthoi, from the rhizome of Imperatoria 
(Herzog and Krohn), A., i, 124. 
Ostrathol, from the rhizome of Impera- 
toria (Herzog and Krohn), A., i, 124. 
Osu is abyssiniea, occurrence of osyritrin 
in (AuiD), P., 146. 

Osyritrin, • occurrence of, in Qtyris 
abyssinica (Aulij), P., 146. 
inyrticolorin,violaquercitrin,and rutin, 
identity of (Perkin), T., 1776 ; P., 
213. 

Ovary, frog’s, glycogen in the (Kato ; 

1’leibtreij), A., ii, 628. 

Ovomucoid, preparation of glucosamine 
hydrochloride from(OswALi>),A. ,i,7l6. 
Oxalacetic acid, ethyl eater, acidity of, 
and its derivatives {Gault ; Simon), 
A., i, 542. 

Oxalanilide, p-nitro- (Tingle and 
Burke), A., i, 21. 

Oxalate ion, oxidation potential of the 
(Scraper), A., ii, 380. 

Oxalic acid, solubility of (Herz), A., ii, 
275. 

influence of atmospheric oxygen on 
the oxidatiou of, by the higher oxides 
of manganese (Schroder), A.,ii,899. 
metabolism. See under Metabolism, 
formation of, in the organism (J astro- 
witz), A., ii, 978. 

calcium salt, precipitation of 
(Murmann), A., ii, 454. 
iron salts, oxidation potential of 
(Schafer), A., ii, 380. 
calic acid, ethyl ester, action of mag- 
nesium tert. -butyl chloride on 
(Egorova), A., i, 90. 
condensation of, with ethyl tricarb- 
allvlate (Gault), A., i, 487. 
condensation of, with o- and p- 
xylylene cyanides (Wi SLICES’ us 
and Penndokf), A. , i, 560. 
iftlimino- chloride, a- and /3-oximino-, 
and their derivatives (Stein kopf, 
Bohumann, Grunupp, Kirchhoff, 
Jurgens, and Benedek), A., i, 307. 
lalite, from Cape d’Arco (Manasse), 
A., ii, 967. 

salosuccinonitrile, ethyl ester (Wis- 
licenus and Elvert), A., i, 158. 
xalphenylamidines, a- and ^-oximino- 
(Stkinkopf, Bohr:.i ann, Grunupp, 
Kirchhoff, Jurgens, and Benedek), 
A,, i, 307. 

xalpropionamide, and its phenylhydra- 
zone (Wislicenus and Silberstein), 
A. , i, 539. 

xatylanthranilic acid, derivatives of 
(fiocERT- and Gortnbr), A., i, 283. 


Oxalyldianthranil (Bogert and Gort- 
ner) ; A., i, 284. 

Oxalyldiguanide (Rackman), A., i, 896. 

Oxazole aeries (Johnson and Langley), 
A., i, 884 ; (Johnson and Guest), A., 
i, 885. 

Ox -blood. See under Blood. 

Oxidation, electrolytic, velocity of, of 
organic acids (Aceno and Donini), 
A., i, 357. 

animal, the importance of iron for 
(Masing), A., ii, 631. . 
in the organism, influence of drugs on 
(Baer and Meyerstein), A., ii, 
1094. 

Autoxidation of dialkylthiocarbamates 
(Billetkr), A., i, 544. 

Oxides, action of carbon tetrachloride 
vapour on (Camboulives), A., ii, 202. 

Oxime, C lfl H 9 0 ; 5 N,a-, 3 -, andv-isomerides, 
from C, fi H 13 0yN from safrole and 
nitrosobenzene, and their benz- 
oyl derivative (Angeli, Aless- 
andki, and Pegna), A., i, 553. 
C^H m 0 9 N t 4 , from ethyl cinnamylidene- 
pyruvate and hydroxylamine (Ciusa 
and Beknardi), A,, i, 684. 
c 2S h^o,n 2 , from cLiinamylidene- 
pyruvic acid and hydroxylamine 
(Ciusa and Bernardi), A., i, 684. 

Oximes. See also Ainido-oximes. 

Oximino group, configuration of the 
(Mn.f.s and Bain), T., 1866 ; P., 214. 

Oxindirubin ( 1 :2-biscvumara'ii-indigo) 

(Fries and Pfaffendorff), A., i, 
186. 

Oxindole-3 aldehyde (Fkiedlander and 
Schwenk), A. , i, 592. 

Oxonium bases, velocity of the transfor- 
mation of, into carbinol bases 
(Muller). A., i, 868. 
compounds (Boon, McKenzie, and 
Reid), P., 95. 

^m-hlorates (Hofmann, Metzlek, and 
Lecher), A., i, 187. 

Oxyberberine and bromo-, and their 
derivatives (Faltis), A., i, 699. 

Oxydase, from Aledicago saliva, composi- 
tion and biological function of (Euler 
ami Bolin), A., i, 84. 

Oxydases (Gortner), T. , 110. 
theory of the action of (Bach), A., i, 
291, 801. 

rtf-Oxyerythric acid, preparation of 
(Neuberg), A., i, 214. . 

Oxygen, exact atomic weight of (Hin- 
kiohs). A., ii, 844. 

fluorescence and band spectra of (Stf.U- 
bing), A., ii, 913. 

Tefraction and dispersion of (CuTH- 
rertsON and Cuthbeiitson), A., i, 
85. 
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Orvgen, canal-rays of, positive and 
negative ions in (Wien), A., it, 475. 
electrode. ’ See Electrode under 
Electrochemistry. , . 

liquid and solid, magnetisation 
(Onnes and Perkier), A., it, 578... 
the rectilinear diameter for (Mathias 
and Onnes), A., ii, 771, 829. . 

coefficients of absorption ot, in 
distilled and sea water (fox). A., u, 

29. 

invasion of, into water (Krooh), A., 

solubility of, in molten silver (Donnah 
and Shaw), .A., ii, 844. •» 

basic properties of (McIntosh), A., l, 
331, 808. . • a . 

the union of hydrogen and, in flame 
(Dixon), T., 661. 

and nitrogen, analogies between de- 
rivatives of (Angrli), A., h, 844, 
948. 

nhvaiolooical effects of breathing (Hill, 
p Lckimie, Rowlands, Twort, 
and Walker), A., ii, 1079. 
absorption of, by the lungs (Douglas 

and Haldane), A., n, 5U. 

by muscle (Tbumierc), A., n, 4-e- 
inhalation, effect of, on mnaftilar 
exertion (Hill and Mackenzie), 

influence of increase in alvoolar tension, 
of, on respiration (Hough), A., tv 

and carbon monoxide, relative affinity 
of haemoglobin for (KrO^h), A., u, 
512. 

estimation of, diasojved in; nateF 
(Jorissen), A., u, 749. 
estimation of, consumed by man 
(Benedict), A., ii, 511. . ' 

OxyhsBmoglobin, velocity of dissociation 
of (BarCeoft and Hill), a., i, 
268. , 
oeroxvdaae character of (Wolef and 
DE St<ecklis), A., i, 802. - 

oiidation of, by hydrogen peroxide 
(Sxreter), A,, i, 599. * 

OiyphoapbodiiulphoralieyUc Mid, 

aodium salt (Barthe), A., V 262. 
!bO*y.[l)-Uiio»plit*m preiwration ot 

(Bams<*e Amlin- A Sow- 
Fabrir), A., i, 500. 

5-chlbro- (Badischx Amu*- 
Soda-FabRik), A., i,160. .. 

Oaone (Kailan and Jaiin). A., n, 949. 

in atmospheric air. at various altitudes 

(HaYHURst and Pk!N’«}, T., 8oo , 

92. 


OzonQ, production, of, by ultra-vi^ 


- lifthj; (VAN AttbSl), A . , ii, 28, 1 1 8 ' 
luminescence of (Bboer), A., ii, 287, 
homogeneous decomposition of, i Q th e 
presence of oxygen and other 
(Chapman and Jones), T 2463' 
P., 294. 

decomposition of, by ultra-violet lic-bt 
(y. Babr)/A., ii, 949. 
inhibitory effect of, ,on thelnteraction 
«•*? of hydrogen and chlorine (Chapman- 
<and MacMahon), P., 58. 
action of, on carbon monoxide (Clats- 
mann), ^1, ii,r608. 
action of, on organic compounds 
(Harries, • Koetschau, t&hk 
Kircher, and Frank), A., i, 607,’ 
detection of, in flames (Manchot) A 
ii, 344. 

OzQnide, C 9 H 10 O 4 , from mesityl oxide and 
' ozone (Harries and Turk), A„ i 
608! -- 

C 8 H u 0 4 , from methylheptenone and 
ozone (Harries and Turk), A., i, 
60 S. , t p < ... 

Ci B iI w O B , from elaidic acid and ozone 
(Harries and Franck), A., i, 609. 
C 18 H m 0 7v froiu oleic acid and ozone 
(Harries and Franck), A., i, 
609. 

Ozonometer, »an (Jahn), A., ii, 996. 


P&igeite, composition of (Schaukk), 
A., ii, 621. • 

Palladium, adsorption of, acetylene by 
(PaAL and Hohenegokii), A., i, 
806, 807. . 

‘ estimation and separation ot (bmio: 
audFAico), A., ii, 459 ; (Gnsinl 
A., ii, 1 56. , ", 

PaUadiumdicyanodiamidme (”™ ! ‘ v 

mann and Schuck), A., i, 232. 
palmitic acid, melting and sohdifynt, 
tJ points of mix hires of, with steuie 
* md oleic acids (Caklinfaxti and 
Levi-Malvaso), A., i, 5, »■ 
o-iodo- (Bouoault), A., 1 , »(• , 

PalrniWl-d-slanine (Abdkkiialoex end 

p£tyldtWiiodo-'-tyro.i«y'. P 1 * 

1 ^(ABIlERHALDENandltMl 1 - 

! Paimityl-f -tyro»ine_ ( Aedekbaui® 

| Funk), 8., i, itate (Abdes- 

Palmityi-Myro.myn^'' 1 ,,,. 

! HALPKNimdPtNKN 
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Ppucreas, influence of, on the glycolytic 

f power of n^ts (SntreoN), A., ii, 
225. . 'i • - ' * • • , ' ‘ 

and sugar metabolism, relation between 
(Daldwin); ii, 224. 
rl-riboae fn the JlBeleo proteins of the 
(Jacobs mil Lkvese), A., ii; 729. 
occurrence of free gpaniisme in the 
(LitviItfK'snd'JAOOBs), 4., ii, 978. 
elephaitf. ,‘See Elephant pancreas. 

Faaereetfi extfiot, action of heat on 
drv (CaoAx), A., ii, 141. 

Pancreatic juice produced by injection 
of secretin, variations in the 

(Lalou); S», iiy' 1082 . - 

a nroteih suRtance in (Wechslek),< 
A., 1,527: * ' 

fat cleavage by (TIsbroinb), A., ii, 141. 
ferment concerftration in (Hiilata), 
A., ii, 423. 

action of thermal influences on . the 
digostive power of ") Boeder), A., 
ii, 423. "e . 

action of heat on the lipases and 
amylases* of (Visco), A., i, 603. 

PantachrqjniajJ of dimethyl-, diphenyl- 
viol unites and violurates (Hantzscii 
and Robison),.,. A., i, 106; 
(IIantzscr), A., % 200?. 
of salt 9 of oximino-oxazolones and 
ketones (Hantzsch and Heilbron), 
A., i, 198; (HantZsch), A.,i, 200. 

Papain, proteolytic activity of (Mendel 
and Blood), A.,i,«796. 

Papaver soriq&ferum, formation and 
distribution 6f alkaloids in (Ker- 
bosoh), A.,ii, 1101.' 

Papaverine (Pictet and Kramers), A., 
i, 502. 

constitution of the reduction products 
of <PyMAN and Reynolds), T., 
1320 ;P„ -180. 

Paper sensitive to ultra-violet light 
(ScHALL), A., ii,"249. 

ParamoBoiom, relative toxicity of various 
salts and acids towards (Woodruff 
and Horace), A., ii, 59. 

a- and S-FartioiM. See under Photo- 
chemistry. ** 

Part i tion-eoefflcieilt in mixed solvents 
(Herz and Kurzer), A., ii, 399. 

Pastreite, identity of, with ^jarosite 

i (Az£ma), A., ii, 720. 

[Pavia* and its hydriodide (P.yMAN ana 
Reynolds), I;., 1327 ; P.» 180. 
racemic, preparation and resolution of, 
(Pope ana Gibson), T., 2207 ; P.» 
25°. 

and Z-Pavine, rotatory power of salts 
of, with d-tartaric acid and d- and l- 
camphor-/9-s|^|honic acid (Pope and 
Gibson), T., 2211 ; P., 250. 
xcviii. ii. 


Pear tree leaves, extraction of a glucoa- 
ide from (Bodrquelot and Fichten- 
holz), A., ii, 742. , .... 

Pegmatites of Madagascar* minerals 
from (Duparc, Sabot, and wunder), 
A., ii, 221. 

P entadecylaniline and its derivatives 
(Le Sueur), T., 2438 ; P., 290. 
q/c^oPent&diene, molecular dispersion of 
(Attwers and Eisenlohr), A., ii, 561. 
Pentahydropenthiophen {p&ntamthylcM 
sulphide) (v. Braun and Tr Ampler), 
A., i, 275. 

2:4:6:2':4'-Pentamethoxybeiwhydrol 

(Tambor and Schurch), A., i, 559. 
2;4:6;2’:4'-Pentamethoxy'benzophenone 
(Tambor and SchArch), A., i, 559. 
cycfoPentamethylen* sulphide. See 

Pentahydropenthiophen. 
2:3-Pentam*thyIenecinohonic acid 

{Borsche, Schmidt, Tiedtke, and 
Rottsieper), A., i, 884. 
Pentamethylenemethylxylylenediam- 
ine,and itsbenzenesulphonyl derivative 
(Scholtz aud Wolfrum), A., i, 772. 
2:3-Pentamethylenequinoline, and its 
salts (Bokschk, Schmidt, Tiedtke 
and Rottsieper), A., i, 884. 
Pratamethylgynocardinic acid, methyl 
e*ter (Moore and Turn), T., 1287 ; 
P., 182. 

Pentamethylphloroglacinol, preparation 
- of (Herzig and Erthal), A., i, 667. 
cycZoPentane, formation of derivatives 
of (Demjanoff), A., i, 838. 
formation of imino-derivatives of, 
from open chain mono-nitriles 
(Mitchell and Thorpe), T., 997 ; 
P., 114. 

hromo-, and iodo- (Demjanoff), A., 
i, 839. > 

isoPentane, thermodynamics of (Vogel), 
A„ ii, 687. 

cycft/Pentane • 1 :3- dicarboxvlic acid, 2- 
imino-, ethyl ester (MITCHELL and 
Thorpe), T., 1002; P.,114. > 
cycfoPentanedionecarboxylic acid, _ and 
its derivatives (Gault), A., i, 487. 
cwfinPentauedione-l:2-dicarboxylic acid, 
ethyl ester, and its derivatives 
(Gault), A., i, 487. 

Pentane -a/35- tricarboxylic acid, aud its 
ethyl ester and 0-cyano-, ethyl ester 
(Hope apd Perkin), P., 178. 
^oPentane^S- tricarboxylic acid, and 
its ethyl ester and jkeyano-, ethyl 
ester (Hope and Perkin), P.', 178. 
Pent&n-y-ol, ««-dtamino-, attempted 
synthesis of, and its picrate (Morgen- 
stern and Zerner), A., i, 656. 
cMc/o-Pentan-l-olacetic acid, and its silver 
salt (Harding and Haworth),T. ,492. 

94 
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cycfoPentan* l-ol- i-carboxy lie acid, 
methyl ester (Meerwein and Unkrl), 
A., i, 857. 

2'Ci/c/oPenianoiie, l:3-dioximino- 

( Bo asclte). A., i,- 179. 
eych>Pentan-Tone-2:5-dicarl>aiulide 
(Mitchell and Thorpe), T., 1003. 
n/c7oPentan-l-one-2:5-diearhoxylio acid, 
* ethyl eater (Mitchell and Thorpe), 
T., 1008. 

Pentaphenylethanol (Schmidlin and 
Wohl), A., i, 368. 

2-Pentene. See A^-Amylene. 
ffw/cioPeateae, and its derivatives (Dbm- 
JANOPF), A., i, 839. 

A'-cT/^oPenteneacetic aoid, and its silver 
salt, nitrile, and ethyl ester, and 
1 -bromo-, and its ethvl ester, and 
a-cyano- ,and its ethyl and mothyl 
esters (Harding and Haworth), T., 
489 ; 61. 

cyrf oP en tone- 1: 3-dione , d^-dzhromo-, 
2:2:4:5-<cfrabroma- (Jackson and 
Flint), A., i, 177 ; (Diels and Rein- 
beck), A., i, 360. 

a-A’-CT/cioPentenepropionic acid, 

a-cyano-, methyl ester (Harding and 
Haworth), T., 490. 

A0-P«Btenoic acid, jS-bromo-a hydroxr-, 
and ita potassium and silver salts 
(Vigvier), A., i, 461. 
Pentenylbenxamide (v. Braun), A;, i, 
820. 

Pentitoli, assimilation of, by plants 
(Bokorny), A, ii, 334. 

Pentosans, in plants (Ravenna and 
Montanari), A., ii, 998: 
and mcthylpcnto&ans in seeds (Borg-- 
he-sani), A, ii, 682. 
nutritive value pf (Swartz), A. t ii,’727. 
distilling apparatus for the estimation 
of, by Tollens’ mettiod (Tftcm- 
schenko), A., ii, 81. 

Pentoses, assimilation of, by plants 
(Bokorny), A., ii, 334. 
detection of, in urine (Jolles), A., ii, 
164. 

ei/c/oPentylideneacetic acid, and its 
silver salt (Harding and Haworth), 
T., 493. 

ijuPentyla|ionic aCid, ami its ethyl 
ester aili sodium hydrogen salt 
(Fichter, Kiefer, and Bernoulli), 
A., i, 89. 

Peppermint oil, Chinese and Japanese 
(Schimuel k Co,), A., i, 757. 

Pepain, preparationof (Ds2ANi),A.,i,449. 
isoelsfltrie constant pf (Michaelih 
and Davidsobn), 4-, h 7W* 
action of, with hydrochloric acid 
(Abdkkhai.den and Steinbeck), 
A., i, 795. 


Pepsin, action of sodium (Uvj ijj , 
(Vandbvei.de and Pot-ph '» 
795. A -« *>• 

identity of, with'chymodn (Rakoo^ 

A..'f,S01; 5SAWiT S cii}, A Ii r’ ! 
ide A H 7 ^ 0 Wltll ' re »™ (VAN D*i,; 
and chymoain, activities of j„ j. 
arid caltes THammabstk), A f 

and reunin, filtration of (In,,. , 

Niemann), A„ i, sot. al 
estimation of (Hat a), A ' ii m 

*7XtT7ut m ' km 

Paptal, (Hmres and Pjrrensss), a 

Peptone, .injection of, in tiie mine. t ,;„ 
(Biedt. and Krafs), A., ii, 73g ^ ' 
Peptonee, catalytic action of aj U m 
A.,i, 101. ' 1 

Percarton»te,._ See under Carton 
Perchlorates aid Perohloric acia.' s w 
under Chlorine. 

Perilla nanlcinensis , oil from (Schijjm e . 
k Co.), A., i, 759. 

Periodicity of the properties of the 
elements (Tociieu), A. r ii, 773, 
Periodic reaction*. See under Aflinitv 
chemical. 

Periodic system (Vosmark), A., ii, 600, 
relation between the atomic weights 
of groups of the (ScHEmsci) 
A., ii, 491. 

Permanganic acid. See under Man. 
ganese. 

Peroxide, C 6 H l0 O 2 , from isovaleraldeliyde 
and ozone (Harries and Korr- 
sen Alt), A.,: i, 607. 

C 8 H w 0 2 , from octAldehyde and ozone 
(Harries and Koet.sohau), A., i, 

' 607. 

C^H^Orj, from nonaldehyde and ozone 
(Harries and Koetscrau), A., i, 
607. 

Peroxidised impounds (Marino), A. , ii, 
126. 

Peroxydase, estimation of (Brusn'i, A., 
ii, 168, 

Peroxydasea, plant, preparation of (vis 
dEr Haar), A., i, 604. 

Perphosphoric acid. See under Phos- 
phorus. 

Penolphuric acid and Persulphate*. 
See under Sulphur. 

Perylene (peri-dinaphthakiie) (Scboli, 
Seer, and Weitzenruck), A., i, Md 
Petroleum, dispersion in the electrical 
spectrum of (Oboi.exsky), A., it 

662 . . 
crude, diffusion of (Gilpin lD 
Bransky), a., ii, 963, 
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-petroleum, condensation of, with 
methylal andsulplmric%cid (Herr), 

' 4 .>. 

derivatives, estimation of, in turpentine 
oils (Hicolakdot and Clement). 
A., u, 46&. 

See also tinder Gila, mineral. 
Peucedanum,, eonstittienta of the rhizome 
of (Herzog and' Krohn), A., i, 
124. V 

Phagocytes, stimulation of the activity 
of, by calcium ions (Hamburger), A. , 
ii, 720. ■ 

Phagooytbslfl, action of • solutions of 
halide salta and of salts of the alkaline 
earths oil(Hambuuger and dk Ha an)," 
A,, «, 421. 

Pkaseolus vulgaris, occurrence of hemi- 
celluloBe in the pods of (Schulze and 
Pfennings), A.; ii, 889. 

Phaie rule. * See under Equilibrium. 
Phenanthraphen&zine, 3-bromotfmitro- 
{Schmidt and I+umpb), A., i, 166. 
Phenanthraquinol, 3-chlorodiamino- 
( Schmidt and Lumpp), A., i, 166. 
Phenanthraquinone, condensations of, 
with ethyl malonate and ethyl aceto- 
acetate (Richards), T., 1456; P., 
195. 


hydrobromide (Gomberg and Cone), 
A., i, 872. 

perchlorate and Aemi^erchlorate (Hof- 
mann, Metzler, and Lecher), A., 
i, 187. 

(nchloroacetate (Meyer), A., i, 180. 

Phenanthraqu.inone, dibromo-, and di- 
chloro- (Badische Anilin- A Soda- 
Fabrik), A., i, 7()2. 
bromo-, 3-brontomtroamino-, 3-chloro- 
di amino-, and 3-chlorodthydroxy- 
and their derivatives (Schmidt and 
Lumpf), A., i, 166. 

Phenanthrawoth^ophen (Hinsberc), A., 


Phenanthiaisothiophendicarboxylic acid 
(Hinsberq),'A., i, 33£ 

Phenanthrene and 2:4-dimtrophenol, 
solubility equilibrium between (Kre- 
mann and Hofmeier), A., i, 471. 

P hen enthrone, 3-bromo-9(10) -hydroxy-, 
3-bromo-9:10-diacetoxy-, 9(10)- 
chloro-3-bromo-10(9)-hydroxy-, and 
3:9(10)-iiihydroxy-, and derivatives 
of (Schmidt and Lumpp), A.,i, 165. 
3-bromo-9:10-dihydroxy-, and its 
acetyl derivative (Schmidt and 
Lumpp), A., i, 313. 

3 :9-dibrorao-10-hydroxy- (Schmidt 
and Spoun), A., i, 553. 
Phenanthrene series (Schmidt and 
Lumpp), A., i, 165, 312; (Schmidt 
and Spoun), A., i, 553. 


9-Phenanthroxylacetoxyacetoacetio 

acid, ethyl ester (Richards), T 
1459 ; P., 195. 

Phenanthroxylacetoxymaloftic acid, 

ethyl ester (Richards), T., 1457 • 
P., 195. 


10-Phenanthrylacetic acid, 9 -hydroxy-, 
and its barium and sodium salts 
(Richards), T., 1458 ; P„ 195. 
Phenanthryl-10-amine, di-9-hydroxy- 
(Schmidt and Lumpp), A., i, 
313. 


Phenazine dipcrchlorafe (Hofmann, 
Metzler, and Hobold), A,, i, 370. 
Phenazines, amino- (Wohl and Lange), 
A., i, 645. 

Phenazothionium, the intramolecular 
rearrangement of the halides of 
(Page and Smiles), T., 1112; P., 
133. 


tri - and tafrachloro-, hydroxides 
(Brady and Smiles), T., 1562. 

7-Phenetidino o-phenoxypropanol 
(Fournf.au), A., i, 247. 

<t-;> Phenetidylstilbene, and 8-broino-, 
and its dibromo-derivative (Busio- 
NIE8), A,, i, 668. 

Phenetole, pentobromo- (Bonneaud), 
A., i, 670. 

Phenetoleazobenzaldehydesulphonic 

acid, metallic salts and pheuylhydraz- 
one of (Green and Sf.n), T., 2243. 

"-Phenetoleazoglutacononic aoid, ethyl 
ester, o-phenetylhydrazone ( Hen rich, 
Reichenbuhg, Nachtigall, Thomas, 
and Baum), A., i, 902. 

Phenetoleazosulphoben 2 ylideneamino- 
azobenzene, potassium salt (Green 
and Sen), T., 2246. 

Phenetoleazosulphobenzylidene p- 
aminophenol, potassium salt (Green 
and Sen), T., 2245. 

Phenetoleazosulphobenzylidene amino - 
salicylic acid, potassium salt (Green 
and Sen), T., 2245. 

Phenetoleazosnlphobenzylideneaniline 
(Green and Sen), T., 2244. 

Phenetoleazosulphobenzylideneaniline- 
tt-sulphonic acid, potassium salt 
(Green and Sen), T., 2244. 

Phenetoleazosulphobenzylidene-a- and 
-6-naphthyIamine, potassium salts 
(Green and Sen), T., 2246. 

PhenetoleazoaulphobenzyUdene-p-nitro- 
aniline, potassium salt (Green and 
Sen), T., 2245. 

Phenetoleazosulphobenzylidene-p- 
phenylenedimethyldiwnine, potassium 
salt (Green and Sen), T., 2245. 

3-/j-Phenetyl-2-methyl-4-quinazolone, 7 - 

acetylamino- (Bogert, Amend, and 
Chambers), A., i, 895. 
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.V-Phenetylphenatothioniam. tetra- 
ehlorff- (Bradv and Smiles), T., 
i56i.. • » . , , ; . 

Mranitro-, hydroxide and sulphate 
(Bab nett ahd Smiles), T., 368. 
Phenol, stability of the two crystalline 
modifications of (Tahmann), A., it,' 
1051. 

conductivity of (LohdEn), A., 1, 245. 
existence of compound of aniline with, 
in the liquid state (Keehan.v), A., 
ii, 581. . f r. 

equilibrium between the methylcarb- 
amides. and (Hermann, Daimrr, 
Goon, and Lise), A., ii, 943. 
and camphor, freezing-point curve for 
mixtures of (Wood and Scott), T., 
1573 ; P„ 194. 

the disinfecting action of (Reichbl), 

A., Of 61, , 

use of, in estimation of alkaline earths 
(IiiSDKTand Brasart), A., ii, 548. 
derivatives, containing a mobile nitro- 
gronp, syntheses with (Mbldola 
and KUNtses), P., 340. 
cerium salt (Chemisobe Fabrie 
auf Aeties vorm. E. Schrringj, 
A., i, 164. 

estimation of, as tribromopheuol 
bromide (Aotenrieth q»d BECT- 
tel), A., ii, 552. • 

gravimetric estimation of (Olivier), 
A., ii. 806. ' 

volumetric estimation of (Ouviek), 
A., ii, 80. 

estimation of, in herbivorous urine 
(Neobero and Hildeshximer), A., 
ii, U16. 

sulphoxide, a-, and p-chloro-, > and 
p-chlorOnitro- (Gaziiar and Smiles), 
T., 2251. 

Phenol, 2-bromo-4-nitror, 2-bromo-4:6- 
dinitro-, 4-bromb-2-nitro-, 4-bromo- 
2:6*dtmtro-2:6-dibrom5-4-nitro-, 
4:6siibromo-2-nitto-, metallic salts 
of (van Ert), A., i, 618. 

(ribromo-, bromide (Olivier), u,W* ; 

4:6-di-iodo-2-araino-, hydrochlonde 
of S:5-di-iodo-4-nitro-, and 2:4:8- 
rri-iodo-, acetate of (EUlVO&D and 
Hetl), A., i, 730. 

o- and j-nitro-, bromination of (van 
Eep), A., i, 618. ‘ 

m-uitro-, conductivity of (btrNDEN), 
A., i, 245. 

2:4-<iinitr0., <nd pheninthrene, sola- 
bOitj equilibrium between (Kse- 
mans and HofkeBe), A., i, 471. 
2:3:6-trinitro-4 icstylainino-, salts and 
ethers of, and absorption spectrum 
of (Meldola end Kcntzen), T., 
444 ; P., 58. 


rumors, association of the (Tholei t . 
2596 ; R, 328.. « ' ’ 

additive compounds of aromatie 
. amines with (Dollinoep.), a : 
700. v;: 5 .. 

. addiriv4 v «^»pomids^ of ketones ami 


1 with 


(Meyeb), a., 


quiuodes 

. 179. r- - : 

monohydric, oxidation of, with hj. 4ro 
gen peroxide (Hendbrs#,- m4 
BoTd), T., 1659 ; P., 204. 
o-eubatituted, influence of structure 
on the boiling-points of (Gnu,. 
latjmn),' A,,' i, 475. 

Phenols, p-tmino-, action of rnmturabi 
' dicarboxylic acids on(Piunil A 
i, 672. . ” ■’ 

maleic and fumaric derivatives of 
(Pirra), A., i, 22. 
o- and B-nitro-, preparation of (HaetI 
A., i, 730. k 

nitro-, .colour ol solutions of fScaet. 
win), A., ii, 396, 

Phenolattinio arid, amino-, diamine-, 
nitro-, and dinitro- (Farbwerke 
York. Meister, l.uciue, k Hull- 
ing}, A., i, 803, 804. 
Phenclearboxylic acids, methylearb- 
onato-derivativee of, and their me 
in synthetical operations (Fischer 
and FREBDEitBERG), A., i, 265. 
o- andpen’-thio-, preparation of (Fap.b* 

* wpRKE VORM. Meisteb, Lucres, ii 
BrSnino), A., i, 262. 

Pheael ■ 2 A- diinlphouic acid, 6-nitro-, 

tri potassium salt (Ckamot andPRiiT), 
X., ii, 545. • 

Phenolic ethers, scission of, by organo- 
magnesium compounde (Gkiiluf.r 
A., i, 669. " 

containing the sp-allyl side chain 
CMe:CH, (B£hal and TiraESE.it), 

A., i, 874. 

Phenolphthalein perchlorate (Hoeeass 
and Kirmreuther), A., i, 105. 
Phono lsulphouic acid method for tic 
^timation of nitrates in water (Can 
not and Pratt), A., ii, 545. 
'Phsnolmlphciio acids, change caused by 
heating salts of (Obbrmili.er), A., 
• h 475. * , . 

estimation of ortho- and para-sulplie- 

groups in (Obebmiller), A-, t 

«-Phenoniphthscarbuole-6eulpliomc 

acii (Bccberer and SoOTSBtri 
A., i, -145. . ... .I 

ll-Phenonaphthacenequmone, 

hydroxy- (Voswisckel end » 

sSfeis-wsr 

(Oombero and Cone), A., i, * 
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phenoqtiiRoae, hexabromo- (Olivine), i 

' A.', 80. Q, 

pheaoroiamifle-tMoride. See 9-Phenyl- 
xantboniata chloride; 3-§-dmmmo-. 

Phe notoluaMthipnium, diaminobenzoyl- 
auiinff-, 'cbbfride (Mitscgi, Bey- 

pnenQtolhtfcianM, . rfkminobebzoyl- 
aima^j atfdf its T&tanhichloTide, and 
othefjiisrtsj ^initr6ben2oylamino-, and 
(Mitsugi, 

BEY£fllLA#r and Mohlau), A.:, i, 

338. Ji * . 

Phenoxozoiie (diphenfylcne dioxide ), 
preparation oft (FaRBenfabriken 
vom l.' ; BAYER & Co.), A., 

i, 7fa. , • • * 

0- Phenoxyacetyloxy benzoic acid {Che- 
misohk' Fabrik von Heydkn), 
*A.Vi»A8B* 

2 Phenoxybenzolc acid, 4-bromo- (Gom- 
berg and Cone), A,, i, 58. 
4-Phenoxyben4ibic acid, 2 / :4'-dinitro-, 
and its silvdb salt (Cook), A., i, 
731. 

1- aPhenoxxbenzyl-2naphthol-3-carb- 
oxylifc add, methyl eater of (Friedl), 
A., i, 742. 

4-(or l-)Phenoxy^-methyIantbraqTiin- 
one, 1 -(or X- )chlorn- 8-hy droxy- (Walsh 
and Weizmann), T,, 690. 
7-Phenoiy-«-phenyl|ir{ipane, 0-hydroxy- 
(FOURNEAU), A., 1, 246. 
a-Pbenoxypropane, 7 -chloro-fl-liydroxy -, 
phony lure thaTie of (Boyd and Marle), 
T.. 178^; P. ,-209. 

Phenoxy^ropanolaihiBes ( (Boyd), .1., 
1791; P.,209. 

8' Phenoxyisopropyl alcohol, 0-amino*, 
apd its salts (Boyd), T., 1791 ; P., 
209. V 

PhenoApropylenebromohydrin (Foto- 
neau), A.,‘i, 248. # 

Phenyl acetate, 4-bromo-2-mtro-, 4- 
bromo-2:tf-dnritro-, 2-bromo-4* 
nitTO-, and 2-bcomo-4:6-dinitro- 

(van ERi*), A^ji, 618. 
sodinm carbbnate, action of acetone 
on (M6 ll van Charantf. and 
Montagn*), A., i, 811. 
benzyl ether (v. Meyer), A., \ t 

ether, tetrabromo- (Cook), A., 781. 
rfecctbromo- (Bonneaud), A., i, 
670. ’ , 

2:4-dtmtro-, and innitro-, and 
derivatives (Cook) /A., i, 781. 
ethers, action of bromine on, in the 
presence of aluminium bromide 
(Bonneaud), A., i, 669. 
derivatives of, with glycerol (roun- 
NEAU), A., i, 246. 


Phenyl ethers, /j-chloro-o-amino-, 2- and 
4-chloro-2'-amino-, 2- and' 4-chloiu- 
4'- amino-, 4:2'- and 4:4'-iichloro-2- 
amino-, 2:4'-dzchloro-4-ainino-, and 
their derivatives (Farbenfabriken 
vorm. F. Bayer & Co.), A-, i, 312. 
ethyl ether. See Phenetole. . 
glycide ether, y-nitro- (FoURNEAu), 
A., i, 247. 

mercaptan, interaction of, with thipnyl 
chloride (Tasker and Jones), P., 

> 231 

m-hydroxy-, and its lead salt (v. 
Szathm^ry), A., i, 733. 
propyl ether, ^ttiabromo- (Bon- 
neaud), A., i, 670. 
o -, m-, and p-tolyl ethers, 2- and 
4-amino- (Farbenfabriken vorm. 

F. Bayer & Co.), A., i, 374. 
m- and p-tolyl ethers, p-chloro-, and 
their sulphonic acids (Farben- 
FABR1KRN VORM. F. BAYER & Co.), 

A., i, 312. 

p-tolyl ether, 2:4-dinitro-, and its 
derivatives (Cook), A., i, 731. 
sulphide, action of hydrogen peroxide 
on (Hinsbeeo), A., i, 164. 
chloro-hydroxy- (Gazdar and 
, Smiles), T., 2252. 

. vinyl ether (Wohl and Berthold), 
A., i, 820. 

Phenylacenaphthaphenazomum, and 

2-amino-, aud 3-chloro-, and their 
derivatives and salts (ULLMANN and 
Cassirer), A., i, 202. 
Phenylacetaldehyde, o-cyano- (Bod- 
roux), A., i, 623. 

Phenylacetamide, o-bromo-a-wonitro-, 
potassium salt of, and a-o-di- 
bromo-a-nitro- (Wislicenuh and 
Fischer), A., i, 622. 

o-nitro (PscHORRandHoPPE),A.,i,/37. 

Phenylacetic acid, behaviour of, in 
fowls (Totani), A., ii, 880.. 
menthyl ester of (Cohen and Dudley), 
T., 1749. 

Phenylacetic acid, a-amino-ydiydroxy- 
and its salts (Aloy and Rabaut), 
A., i, 558. 4. . 3 

o-bromo-a-amino- (Wislicenus and 
Fischer), A., i, 622. 

oximinonitro-, ethyl eBter^ and its 
derivatives (Schmidt and DieterleI, 


A., i, 815. „ , 

ftthio-, methyl ester (HouBEN and 
Schultze), A., i, 711- 
enylacetonitrile (benzyl cyanide), syn- 
theses by means of (Bodkoux and 
Taboury), A., i^r .257 . 
action of benzaldehyde on the sodium 
derivative of (Bodkoux and IA- 
boury), A., i, 622. 
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PhenylAWtenitrils (benzyl cyanide), ac- 
tion of esters of monobasic aliphatic 
acids on the sodium derivative of 
(Bodhoux), A., i, 823. 

PhenylMStonitiile, o-ammo-, and its 
derivatives (Pscnoan and Hoppe), 

o-bromo-, condensation of ethyl nitrate 
with, and o-bromo-n-MOnitro-, and 
its methyl ether and sodium and 
potassium salts (WisLiCENUS and 

Fischer), A., i, 621. 

rhenylacetaric - aeid, p chloro- (Fried- 
mann and M case), A., it, 795. 

rhenylacetylaminomethylearbinol 

(Pictet and Gams), A., i, 774. 

Fhenylaoetyl- 0 -S-methmy 4:J-methyl- 

onedioxyphenylethylanune (Salw ay), 

Phenylalanine, m-chloro- (Featow), 

A., ii, 321. 

p-chloro-, and its hydrochloride and 
benzoyl derivative (Friedmans aDd 
Maase), A., ii, 794. 

Phenyl («-alanine, 2:4-<fimtro- (Abder- 
haldrn and Blomberg), A., 1 , 3< 1. 
Phenylnlkylaminea, o dihydroxy-, optic- 
ally inactive, preparation ot (r ARS- 
iverke vorm. Meister, Lucius, A 
BrCniso), A., i, 372, 684. 

Pbenylalkylnitroamines, fnnitro- 

(Frakchimost), A., i, 617. 

Phenyl a nminopropyl ketone, hydro- 
chloride, (derate and platmichlonde 
of (Hildesheimek), A., i, 891. 

« Phenylamylamine, and its derivatives 

(v. Braun), A., i, 844. 

1 Phenyl-2 wonmylRraaols (Brunei, and 
Acree), A., i, 521. 

Phenyl-p-amsidine, fnbromofw island 
and Wecker), A., i, 243. 

J Phenyl-o nni»yl A l -bntsnB TC-iianu 

(Bornche aud TitsINOB), A., l, 

a.Pbenyl-S-nnisTl-na-bntane-T 5 -di*nU 

( Borsch f. and Titsingh), A., ». oo. 

Phsnyl-P anuylsthyUM, dibrimo- 
derivative of (Busidsies), A., i, 658. 

2 Phenjl-B-nnisylpyridine (Scholtx and 
Meyer), A., i, 562. 

5 Phenyl-^-o^i»ylthio«mu5Arbaiiae. 
and ita w-nitrobcnzylidene derivative 

(Busch and Reinhardt), A., i, 

PhenTl-P-a»i*yl- 8 : 4 'y cmtr ' M ® 1 ? ) WOOXA \ 
z ol 6 (WiZLASD, GMELIN.and KokEEH), 
A., i, 785. 

Phenylanenioua oxide, p-byaroay- 
'Fabbwrkkb vorm. Meister, 
Lucius, A Bri ning), A., i, H». 
jj-iodo- (Mameli and Patta), A., i. 
531. 


Phenylarainic oxide, p-amino-, conden- 
sation. product of, with /3-naphtha- ‘ 
quinonesulphonio acid (Ehrlich 
Berthbim, and Schmitz), A., i, 452 .’ 
Phenylarsinic acid and its derivatives, 
reduction products of (Eup.r,[ al ’ 
Bkrthpjm, and Schmitz), a. i’ 
451. ’ ’ 

Phenylarflinio acid, e-amino- {o-amnilic 
acid) 4-chloro- (Benda), A., i, Ui. 
p- amino- {armiilic acid) carbamide 
and thiocarbamide derivatives of 
(Farbwerke vorm. Meister, 
Lucius, k Bruning), A., i, us! 
mono- and dibromo-, tfiehloro 
mono- and dt-iodo- (Bertheimi’ 
A., i, 346. 

Phenylarrinoacetic acid, p-amino- 

(Eiirlich, Bertheim, and Schmitz) 
A., i, 452. 

Phenylaaparaffine, 2:4-rfinitro- (Abler, 
halden aua Blumberg), A., i, 371. 

Phenylbeniiminaaole-o-carboxylic acid. 

See Beuzimina 2 ole- 2 -benzoic acid. 
Phenyl-l-ariminobenzene. See 2:1:3- 

Benztriazole. 

Phenyl-2-aximinonaphthalene-5:7-di 
•ulphonic acid, p-nitro-, and p-amino 
(GesEI.LSCHAFT FUR CnEMISCHE 
Industrie in Basel), A., i, 207. 
Pheny l-2-a«imino-5-naphthol-7- aulpho- 
nic acid, p-amino-, preparation of 
(Gesellschaft fur Chemische In- 
dustrie in Basel), A., i, 206. 
3 ; 4 -?henylaximino- 6 -phenyUs 0 oxazole. 
See Diphenyl • 3 :4 -yem-t riazole- i%- 

oxazole. 

Phenylawimide, 0 • and m-bromo-(DiM- 
roth and Pfister), A., i, 904. 

1 Phenyl- 1:3:3 boniotriaxole- 5 rol 

phonic acid (Schwalbe and Wolfe), 
P., 340. 

2-Phenyl-l:3-henxoxaiine-Aoiie 

(Titrerley), T., 200 ; P., 9. 
6-bromo- (Hughes and Titherlev), 
P., 344. . 

6-chloro- (Tithbrley and Huchks), 
T., 1376 ; P., 175. 

8-Phenyl*.l:2:3:7:0-hcmpentaiow, *• 

hydroxy- (B0 low), A., 1 , 81. 

1-Phenyl-henxBulphontriazine ( u li- 

mann and Gross), A., 1, 88b. 

2Phenyl-3:l:3-l>en«triftiole, 5-snnno-, 

6*chloro-5-nitro-, 4:&:7 ^ rK 1 hl ° 10 .' 
hydroxy-, and 4 : 5 -(iicliloro- 6 . • 
dihydroxy- (Zincke and Schamf), 

PheaylheniylMstone, ‘righto- 

(Straus, Krit.b, ami l- 1 ”™), A-A 6 ” j 

6.Ph.nyl-»-heu.yl8l»tsc»mc sciM» a 

its barium aud silver sans ( 


Pom me), A., i, 
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aPhenyl- 7 -benaylidenebutyric acid, 
0-hydroxy-, methyl ester and its 
dibromide, and 7-bromo-0-hydroxy-, 
methyl ester (Kohler and Heritage), 
A.,i, 484. 

^-Pbenyl-a-benzylideneglntacoiiie acid 
(Feist and Pomme), A., i, 39. 
l-Phenyl-4-benzylilene-3-methyl-5- 
pyr&zolone-fc'-carboxylic acid 

(Mich^eus, Krug, Leo, and Zijwel), 
A.,i, 514. 

l-Phenyl-4-benzyUdene-3-n»etIiyl-5- 
pyraxolone-3'- and 4' -carboxylic acid 
(MiCHAELrs and Horn), A., i, 517. 
jLPhenyl-y-benzylidenevalerio acid, 
/3-hydroxy-, methyl ester (Kohler 
and Heritage), A., i, 484. 

Phenyl benzyl ketone, semicarbazone of 
(SendkRens), A., i, 489. 

2 Phenylbenzyl-6-methyl-n-propyl- 
piperidinium iodide (Sckoltz), A., i, 
634. 

3 Phenyl- 6 -benzylpropionicacid, and its 
silver salt (Ruhemann), T., 460. 

8 Phenyl-a-benzyl-a-propylpropiophen- 
one (Haller and Hauer), A., i, 490. 
Phenylbenzyl snlphoxide (Pummeker), 
A., i, 468. 

Phenylbinret, p-bromo- (Boesekkn and 
Couvert), A., i, 645. 
8 -Phenyl- 7 -bromobenzylidenebutyric 
acid, 0-bydroxy-, methyl ester 
(Kohler and Heritage), A., i, 
484. 

i Ph.enyl-1-p-bromophenylpyrazoline 

(AUWERS and Voss), A., i, 70. 
•Phenyl-0-TO-bromophenylthiosemi- 
carbazide (Busch and Reinhardt), 
A., i, 76. 

’benyl-p-bromoqninoxanthenol bromide 
hydrobromide (Gomberg and Cone), 
A., i, 58. 

'henyl-p-bromoxantbenol and its 

bromide (Gomberg and Cone), A., i, 
58. 

Phenylwobutane, La0-rfihydioxy- 
( McKenzie and Wren), T., 481. 
Phenylbutan-0-one, semicarbazone of , 
(SendereNvS), A., i, 489. 
henylbntylamine, <nnitro- (Francm- 
mont), A., i, 616. 

Phenylbutylamine, ami its derivatives ; 
(v. Braun), A., i, 844. 
henylbutyl epetohexyl ketone 
(Kohler and Buknlby), A., i, 392. j 
benylbutylnitroamine, trinitro- I 
(Franchimont), A., i, 616. 

Phenyl-2 and 4-«-,and wobutyluiazole, 
and their zilver salts (Brunei and 
Agree), A., i, 521. > 

Phenylbutyric acid, preparation of , 
(Rupe and Proske), A. L, 367. I 


7-Phenylbutyronitrile (v. Braun), A., 

i, 844. 

Phenylcamphoramic acid, p -hydroxy-, 
isomeric forms of (Piurn, Leone, and 
D’Emilio), A., i, 675. 
Phenyl-a-camphoramic acid, 3-amino-, 
and its hydrochloride and acetyl 
derivative, 4 hydroxy-, and 3-nitro- 
(Wootion), T., 413. 
Phenylcamphorimide, p- hydro xy- 

(Piutti, Leone, and D’Emilio), A., 
i, 675. 

Phenylcarbamic acid, 5-hydroxy-w- 
xyljl ester of (Carlinfa^ti), A., i, 

chloro- and bromo- substituted propyl 
and isopropyl esters of (Johnson 
and Langley), A., i, 885. 
Phenylcarbamide, action of chlorine on, 
and 2:4;6-Crtchloro- (Ohattaway and 
Chaney), T., 292 ; P., 22. 
Phenylcarbamylfurylpyrazolone (Tur- 
key and Zanktti), A., i, 892. 

9 Phenylcarbazole (Cassell*. & Co.), 
A., i, 775. 

Phenylcarbithionic acid. Sec Benzoic 
acid, dithio-. 

o-hydroxy-. See Salicylic acid, dithio-. 
Phenylchloro carbamide, p-cliloro-, 
2:4-dichloro-, and 2:4:6-frichloro- 
(Chattaway and' Chaney), T., 
294. 

Phenyk'ichlorocarbaraide, p- chloro-, 
2:4-<iichloro-, and 2:4:6 triehloro- 
(CnATTAWAY and Chaney), T., 295. 
Phenyl -s-d tchlorocarbamide (Ch atta ■ 
way and Chaney), T., 297, 
FhenyRrichlorocarbamide, p-clilovo-, 
and 2:4:6-frichloro- (Chattaway and 
Ciianey), T., 295. 

Phenyl-l:3-dichloro-4-iodoplienyliodon- 
ium, l:3-dichloro-, chloride and 
other salts (Willgbrodt and Bdt- 
LEKT), A., i, 828. 

3-Phenyl-l-o-chloro-p-nitrophenyl-5- 
methyl-l:2;4-triazole (Poszio), A., i, 
444. 

Phenyl-l:3-d/chIorophenyliodoniam, 

iodide and other salts (Wii.lgkrodt 
and Boli.ekt), A., i, 828. 

Phenyl -s-trichloropbenyliodcnium, 
chloride and iodide (Willgrrodt and 
Wilcke), A., i, 828. 

8-Phenyl-(8-m chlorophenyltbiosemi- 
carbazide (Busch and Reinhardt), 
A., i, 76. 

Phenylp- chloroquinoxanthenol chloride 
hydrochloride (Gomberg and Conk), 
A., i, 58. 

Phenyl-p-chloroatyrylchlorobromo- 
methane, p -chloro- (Straus, Ackru- 
masn, and Lutz), A,, i, 120. 
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Phenyl-p-ohloroxanthenol, and " its i 
chloride (Gomberg and-CoNE), A., i, ! 
57. ' 

' Phenylcinchotoxile, chloro-, and its 
picrate and platiniohloride (Cokan-. 
ducci), A. i i, 683. / 

Phenylclnohotoxol, salts and derivatives 
of (Comandocci), A., i, 682. 
B-Phenyl-y-cianamylidenehntyTio aeid, 
B-hyaroxy-, ' methyl ester (Kohlir 
and Hehitaoi), A., i, 41 6. 
Phenylcitracsriamie aeid, p-hydroxy- 
(Pirrri, PaoNisiao, and Marciano), 
A., i, ej2-‘ . . 

Phenyloitraooxinude, p-hydroxy- 

(Piurfi, Paoniruo, and Marciano), 
A., i, 672. 

.V-Phenyl-B-oycfoeitraloxime (Ales- 

sandri), A., i, 758. 

1 Phenyloitronellel (Austerweii, and 
Cochin), A., i, 672. 

Phenyl-^-cnmyloxamlde (SniDA), A., i, 

665. 

Phenyloyanocarhamide, p bromo-, and 
its copper and potassium salts, and 
its silveriammonia derivative (BOISE 
ken and CotrvERT), A., i, 644. 
Phenyldi-p-anisylcarbinol chloride 

hydrochloride (Gombero and Cose), 
A., i. 58. 

Phanyldiaxotriartle hydrate(MANCHOT), 
A., i, 442. 

Phenyl dibensoyWiaminotolyl sulphide, 
/n'nitro- (Mitsuci, Beyschlao, and 
Mohiav), A., i, 337. 

a-Phenyl/W-di-p-ethylphenylpropionie 

acid, and its ethyl ester ( BistrxyckI 
and Macron), A., i, 845. 

8 - Phenyl-aa- diethylpropiophenone 
Haller end Bauer), A , i, 490, 
fl-Phenyl-aa-diethylpropionyl chloride 
(HAEiERand Bauie), A., i, 490. 
PhenyldigTuuaeylmettine (Mancbot), 
A., i, 314. 

Fhenyldirpvfohexylearblnel (Godcbot), 
A,i, 105. . , 

Phenyldiryefobexylmethane, _ nitro-de- 
rivatives of (Godchot), A., i, 104, 

2-Phsnyldlhydrol:3rtau*oxaiine-4-one, 

S-hrano ( Hu«ASand Titbxrley), 

P., 344. •**- * 

6-chloro- (TSdmirr and Huohrs), 
T„ lSfcffK, 175. % , 

2 - Pheny ldliy dio ucindole, methiodiae of 

(ScBOLTxand Wolprum), A., i, 771 

7-PtaijB&iydro.tf-phM*n»phtt»- 
crUliss, 10-hydroxy-, and it* acetyl 

deriTative(PorsandHowARn),T.,676. 

3- PheByldlhy4ropyTuenttiEasol6is, 6- 

amino-, and its beniyUdene denratm, 
PC-dichloro-, and 6-nxiuv.no 
(MichaiUS and Leo), A., i, 515. 


Fhenyl-3:4-dihydro-l:8-qninasoloie 

2-o-amino-, and its acetyl dermtiA 
(Mohr and'KOHDSR), A., i, i 18 • 

3- Phenyl-5-pdim»thylaininostyrylv ( 
bexui-l-dtafrS-earboiylic acid, e thri 
ester (Borsche), A., i, 684. 

S-Phenyl-S-p-dinathylaminoityryi. 
&*-eyclo haxen-l<n*a-o»rhoiylicscid 

benioyl derivative of its eilivl 
(Borscbe), A., i, 684. ; " 

4- Phenyli*:6-dijnethyM:3:7:9.teMtetr 

asole (BOiow and Haas), A., i 203 

l-Phenyl'3:4-dimethyl-3-broinoinBthyi. 
5-pyraiolone, p-nitro- (Farbuirks 
vorm. Muster, Lucius, &Bk{Ini\t/i 
A., i, 73. 

■y-Phenyl-M-dimethyltratan-y-ol 
(Lucas), A., i, 378. 

1- Phenyl-2:3-dimethyl-4ethyl.5-pyi. 
aiolone, p-nitro- (Farbwep.ke vomi 
Mrister, Lucius, a Brckjkg 
A., i, 340, 

PhenyH:8dimethylglyexalone-4;5 

elyool, 4:5-dtbromo- (Bute «„d 
Behrens), A., i, 589. 

2- Phenyl-l:l-iimethyto/cAhexan.3:S. 
dione (Borsche), A., i, 36. 

Phenyl liS dimethylhTdantoia 5.5. 
(fshromo- (BlLTzand Behrens), A. i 
589. 

1-Phenyl 2.4-dimsthyl-3-hydroxy- 
methyl-5-pyrasolone, p-amino-, sad , 
nitro-, and its acetate (Fakbwerke 
vorm. Meister, Lucius, ABkokiw, 
A., i, 78. 

l-Phsnyl-2:4-4imethyl 3 hydroiy- 
msthylpyrasolonedi-w-acetie acid, p- 
amino- (Farbwerke vorm. Meister, 
Lucius, A Bruning), A., i, 340, 

% B-Phenyl-B3-dlmethylpentane (Samis- 
er), A., i, 661. 

d-Phenyl-ao-dimethylpropionyl chloride 
(Hauer and Bauer), A., i, 490, 
l-Phenyl:2:3-diznethyl.5.pymoloaes, 
soluble compounds from (Riedel), A,, 
i, 433. 

PhenyhUnaphthaqninoxantbeaol chlor- 
ide hydrochloride (Combers and 
Coni), A., i, 67. 

Phsnyldinaphthaxanthenoi and its salts 
(Gombero and Coke), A., i, 57. 
Fhenyldloxindole, andp-bromo- (Kobn), 
A., i, 697. 

Pheuyldithiocarbamic acid, ampi 
, ethyl and propyl esters (Roschbest- 
vensky), A., i, 107. , 

fl-Phenyl-ua-di-p-telylprcpioms 8 ™’* 
its silYer salt and methyl . “Jf 
(B 18 TRIYCKI and Macros), A., i,8» 
a-Phenvl-Sd-dio-xylylpropionie 

and its methyl ester tBismvcki s«t 

Macron), A . '• SI 5 - 
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j,-PhenyIWttMetio-oxaIac*tio acid. See 
’ u -Carbojy-jp-toiyloialacetic acid, 
w- Phenyleneace tlcpyruvic acid. See «- 
Carboxy-jJ'tdylpjnivic acid. 
^PhenyleHediamine, zincichloride (Rbd- 
DBLlKN)|Al.i,747. 

Fhenylenaaaphthy lene-a ultam (Utt- 

mann and GfiQSSb A., i, 886. 
Phenylettaae, oaflfl-ktrabromo-o-mtro- 
( Heller and Tischner), A., i, 37. 

1- Phen)<l-8^thoxymethyl- 5-pyrazolone- 
4-eafbttylie acid, y-nitro-, ethyl ester 
(FarbW&rkrvorm, Mbister, Lucius, 
& Br&ning), A., i, 340*. 

Fhenylcthylalkylamines, ^-hydroxy-, 
syntheses of (Walpole), T., 941 ; P., 
87.- »';\- 

5-Phenyl-0-fithyIttUyImalonantic acid 
(Macleod), A., i, 846. 
fl-Phenylethylainme, y>-amin.o-, and its 
derivatives (Johnson and Guest), 
A., i, 810. 

/i-hydroxy-* fate of, in the organism 
(Ewins and Laedlaw), A., ii, 985. 
and its hydriodide and hydro- 
chloride (Rosenmund), A., i, 
106, 2*41. 

3:4-rf»hydroxy-, preparation of, and 
its hydrobromide (Barger and 
Ewins), T., 2257 ; P., 248 ; (Man- 
NicHymd Jacobsohn), A., i, 168. 
2:3:4-tr*hydroxy-, hydrochloride 
(BabgEr and Ewins), T., 2260 ; 
P., 248. 

o- aud jJ-nitro-, and 2:4-tlznitro-, and 
their . derivatives (Johnson, and 
Guest), A., i, 310. 

w-Phenylethylaminomethylisatin ( Ein- 
horn and GOttler), A., i, 137. 
Phenylethyiammonium methyl sulphate 
(Johnson and Guest), A., i, 471. 
a-Phenyl-o-ethylbutyramide (Bodroux 
and Taboury), A., i, 557. 
a-Phenyl-o-ethyllmtyric acid (Bod- 
roux), A. , i, 672. 

a-Phenyl-a-ethylbutyronitrile^Bonnoux 
and Taboury), A., i, 482. 

2- Phenyl-l-ethyl-l:2-dihydrocinchonine 

(Freund ana Mayer), A., i, 132. 

3- Phenyl-Q-etbyldihydropyrazoqnin- 
azolone( Mich aelis and Leo), A., i, 516. 

Pbenylethyldimathylamine, synthesis 
of, and its hydrochloride and platini- 
chloride (Johnson and Guest), A., i, 
470. 

Phenylethylethoxyethylcarbinol (Rey- 
nolds), A., i, 858. 

Phenylethylethylamine, jj-hydroxy-, and 
its derivatives (Walpole), T,, 948 ; 
P., 88. 

3:4-dthydroxy-, and its hydrochloride 
(Pyman), T., 274, 


Phenylethy lidenedeoxybenzoin (Ru he 

mann), T., 459. 

Phenyletbylmethylamine, p-hydroxy-, 
and its derivatives (Walpole), T., 
945 ; P., 88. 

3:Mihvdroxy-, and its salts (Pyman), 

p-nitro-, and its hydrobromide (John- 
son and Guest), A. , i, 471. 
7-Phenyl-7-ethylpentane (Schreiner), 
A., i, 661.* 

S-Phenyl-fl-ethyl-Ar-peatsuoamide, 
(Macleod), A., i, 848. 

5- Phenyl -/Sethyl-Ay-peutenoic acid, a- 
cyano-, and its potassium salt and 
ethyl ester (Macleod), A., i, 846. 
PbenylethylpboBpbinic acid, and its 
ethyl ester (Arbusoff), A., i, 803. • 
^-Phenyl-o-ethylpropiophenone, and its 
oxime (Haller and Bauer), A., i, 490. 
Phenylethylpropyl&mine, 3 :4-dthydr- 
oxv- and its hydrochloride (Pyman), 
T.; 275. 

Phenylethylthiobenz amide (Russell), 
T., 957. 

3-Phenyletbyltrimetbylammoninm, 3 :4- 

driiydroxy-, chloride (Bap.ger and 
Ewins), T., 2258. 

^-nitro-, iodide (Johnson and Guest), 
A., i, 471. 

l-Phenyl-2-ethylurazole, and its silver 
salt (Brunel and Acrek), A., i, 521. 
Phenyleuxantbenol dimethyl ether. See 
2:8-Dimethoxy-9-phenylxanthen-9-ol. 
9-Phenylfluorene-9 carboxylic acid, p- 
hydroxy-, and lactone of o-hydroxy- 
(Bistrzycki and v. W eber), A. , i, 743. 
9-Phenylfiuorone, tetrabromo-8-hydroxy- 
(Pope and Howard), T., 82. 

3- hydroxy- (Pope and Howard), T., 
1026. 

Phenylformylammometbylcarbinol 

(Pici’ET and Gams), A., i, 774. 
Phenylfumardiamide, p-hydroxy- (Pi- 
utti), A., i, 23. 

1-Phenyl- 5-furyI-3-methylpyrazoline 

(AuwERs and Voss), A., i, 71. 

I -Phenyl- 3- fury 1-2-methyl- A -isopyraiol- 
one, 4-nitroso-, and its hydrochloride 
(ToRP.EYand Zanetti), A., i, 893. 

1- Phenyl- 3-furyl-6 -pyrazolone, hyd ro - 
chloride, and p-bmmo-, m-nitro-, and 

4- oximiuo- (TORRF.Y and ZANETTl), 
A., i, 893. 

2- Phenyl-3-furyl-4-tfopymolone (Tor- 
key and Zanetti), A., i, 893. 

1 -Phenylgeraniol (Austerweil and 

Cochin), A., i, 687. 

fi - Phenylglutaconic acid and its barium 
and calcium salts, semi-anilide, aemi- 
jj-toluidide, anil and p-tolil (Feist and 
Pommk), A., i, 39. 
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/3-Phenylglatario acid, a£-dtbromo- 
(Feist and Pomme), A., i, 39. 
Phenylglyceric acid, diacetyl derivative 
(Dirckmann), A., i, §84. 
Phenylglycidic add, normal and acid 
potassium salts (DiECKMANN), A., 1, 
384. , . 

Phenylglyoine, 2:4-rfmitro-, and its 
ethyl eater (Abderhalden and 
Blumberg), A., i, 371. 
Phenylgltcine-o-carboxylio acid, nitrile 
Of (BAD18CHE ANILIN- & SODA- 
FABRIK), Am >> 8 f 9 - 
eftbromo-, preparation of (Aktien- 
gesellschaft fur Anilinfabrik- 
ation), A., i, 257 ; (Badibche 
Anilin- k Soda-Fabrik), A., i, 
382. 

3:4-rfichloro- (Badischz Anilin- & 
Soda-Fabrik), A., i, 319. 
^Jrachloro- (Badische Anilin- k 
Soru-FABRnc), A., i, 382. 

Phenyl glycol-j'-arsinic acid (Farb- 

tt'ERK* VORM. MEISTER, LUCIUS, & 

Bruning), A., i, 452. 

Phenylflyoxylic acid, 3:5-d»bromo-2- 
hydroiy-, and its quinoxaline deriva- 
tive (Fries and Moskopp), A., i, 

332. 

Phenylgn&namine. See 1 -Phenyl-1 :3:5- 
truzine, 3:5-diamino-. 
Phenylheptadecylnitroaoamine (Le 

Sueur), T., 2437. 

Phenyl«/c/ohexane, 1 :l-dt-p-hydroxy- 
(Schmidlin and Lang), A., i, 837. 

a- Phenyl- A 1 <i/<^ohexene-l -acetonitrile 

(Harding and Haworth), T., 497. 

& Phenyl-AY-hexenoie acid, fl-hydroxy-, 
methyl ester (Kohler and Heritage), 
A., i, 484. 

o Phenyl-a-cyc7ohexylbntan-7-one 
(Kohler and Burnley), A., i, 
392. 

a Phonyl-o-cypfO'haxylpentan 7 -one 

(Kohler and Burnley), A., i, 
392. 

Pheny kyciohex y 1 p ropioph cn one (Koh- 
ler and Burnley), A., i, 392. 
Phenylhiitidlne, 2;4-tftnitro- (Abder- 
balden and Blumberg), A., i, 371. 
Pheaylhydantola, 1 -chloro- 5:5 ibrom o- , 
and l:3-<Wciloro-5:5-d»bromo- (Biltz 
and Behrens), A., i, 689. 
Phenylhydnurtne, the system, water and 
(BlanBSMA), A., ii, 594. 
catalytic deconi position of, by means 
of cuprous halides (Arbdsoff and 
Tichwinbky), A., i, 776. 
reaction, modification of the (Boehf.- 
k»n), A., ii, 1118. 

thiocarbimidoaceUte (Frkricrs and 
Forster), A., i, 191. 


Phenylhydraiine, uitroso-, constitution 
of (Thiele ahd Sieglitz), a., i, 777 * 
preparation, properties and 
derivative of (Bamberger Za 
Hauser), A., i, 776. Dd 

Phenylhydrarinee, a-acylated, prenara- 
tion of (Widmann), A., i, 777 , 
a-benzoylated, preparation of (Lookp 
mann), A., i, 636. 

Phenylhydraaone* of nnsaturated com 
pounds, influence of constifmion on 
the conversion of, into pyrazolmes 
(AuwERS^nd Voss), A., i, 70 . 
mutual replacement of, and semi- 
carbazones (Knopfkr), A., i ; 432 
Phenylhydroxylamine, derivatives of 
(AlessandriJ, A., i, 752. 
uitroso-, ammonium salt (“cupfer- 
ron ”), quantitative separations bv 
means of (Baudisch), A., ii ( 75 *. 
(Biltz and Hodtke), A., ii/ 550 ’ 
(HanuS and Soukup), A., ii, 899 . ’ 
Phenyl 3-hydroxy-4-methoxy8tyryl 
ketone, 2:4:6-fri'hydroxy-. See Hex- 
peritin. 

Phenyl 4-hydroxy-3-methoxystyryl 

ketone, 2:4:6-irihydroxy-. See 
Homoeriodiutyol. 

l-Phenyl3hydroxymethyl- 5-pyrazol- 
one, p-nitro- (Farbwerkf. yorm. 
Meister, Lucius, & Brcxiso). A,, 
i, 340. 

3-Phenyl-2-o-hydroxyphenyl 3:4- 
dihydro-l:3-ben*oxazine, 4-cyauo-, 

1 derivatives of (Rohde and Schartel), 

; A., i, 775. 

■ 1 - Phenyl-5 -o-hydroxyphenyl- 3-ethyl 
! and 3-propyl-pyraMline(AuvvERsaiid 
\ Voss), A., i, 71. 

Phenyl 3:4rfihydxoxystyryl ketone, 
2:4:6-/rihydroxy-. See Eriodictvol. 

! Phenyliminoacetamide (Forster and 

MUiler), T., 140. 

4Phenylimino-3-phenylqainazoline2- 

carboxylic acid, ethyl ester (Uogert 
and Gortnkr), A., i, 284. 

Phenylindoneacetic acid, methyl ester 
(Stobbe- and Seydel), A., i, 46. 
Phenyl iododichloride, ns- end * 
I rich loro- (WiLMJERODT and 

Wii.ckk), A., i, 828. 
Phenylitaconamic acid, /'-hydroxy-, and 
its silver salt (Piutti, 1 ,,A » BD( * 
Rossi), A., i, 673. 

Phenylitacondiamide, p-hydroxy- (1 n> 
i ti, Foa, and Rossi), A., i, 674. 
i Phenylitaconimide, p-hydroxy- (rimh 
Foa, and Rossi), A., i, 673. 
d Phenyl- a- lactic acid, p-chloro- (i ued 
mann and Maase), A., u, 79 . 
p. hydroxy-, behaviour ot, in the Jit 
(Schmitz), A. ii, 984. 
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pW-laetio Mid, hydroxy-, and its 
talciuro salt, and its presence in tile 
urine of dogs poisoned with phos- 
phorus (Kotak*), A., i, 384. 

phenvl-dMencins. 2:4-rf»nitro-, and 
cUnroiW-dinitro- ( Abdsrh»ld 1!N 
anil Bujmbekg), A., i, 371. 

Phenylmaleinamic aoid, p-liydroxy 

(Piutti), A., i, 23. 

Phenylmajfimide, p-hydroxy- (Pibtti), 

PhtnytaMdldiylhenismidiiie, and its 

hydrochloride and platmichlonde 
(Cohen and Marshall), T., 330. 

phenylmenthylethylbenzamidiiie.andits 

derivatives (Cohen and Mahshall), 
T„ 331. 

1-Phenylmethoxyacetic acid, methyl 
ester (McKenzie and Wren), T., 

j Phenylmethoxymethylthio carbamide 

(Johnson and Guest), A., i, 730. 

1 Pbonyl-S-o-mothoxypheny 1-3-methyl; 
pyraioline ( Acwkks and Voss), A. , i, 

3Phenyl-5-p-methoxystyryl«/cioheian- 
5 -ol l-ono-2 carboxylic acid, ethyl 
ester (Borsche), A., i, 683. 
8-Pheiiyl-J-p-methoxyctyryl-AVycfo; 
hoxen l-ono-2-carboxylic acid, ethyl 
ester (Borsche), A., i, 683. 

Phenyl o-methoxystyryl ketone (o- 

vidhoxyb^nzylidenea^etophemne) 

(Stobbe and Wilson), T., 1724 ; P., 
206 . 

l-Phenyl-8-methyl-5-acetonylpyrazole- 

4- carboxylic acid, and its silver salt, 
oxime, and methyl ester (Benary), 
A,, i, 435. 

j'.TOPhenylmethylacetyln/ctopenteiie- 

phenaxine (Ruhemann), T., 1444. 
Phenyl- N-methylalanine (Friedman n 
and Gutmann), A., i, 741. 

1 Phenyl-2-methyl-4-fsoamylura*ole 

(Nirdlinger, Acree, and Heaps), 
A., i, 342. 

5-Phenyl-6-methyl-l :2:3:7 :9-henzpent- 
azole (Bulow), A., i, 81. 

B-Phenyl-2 methyl-1 :3:7:9-benztetr- 

azole, 4 -hydroxy- (Bulow and Haas), 
A., i, 2u3. 

6 Phenyl 4 methyl-1: 3:7 :9-benztetr- 
azole (Bulow and Haas), A., i, 80. 
1 - Phenyl -2-methyl- 3 br omome thy 1-4- 
ethyl- 5-pyrazolone, p-nitro- (^akb- 
WERKE VORM. MkISTER, LUCIUS, & 

Pruning), A., i, 340. 

a-Pheayl-7-methylbutan-0-one, and its 

semicarbazone (Senderen^, A., i, 
489. ,. 

Phenyl «-methylbutenyl ketone, di- 

bromide of (Reynolds), A., x, °o». 


1 -Phenyl-2- methyl-4-butylnraBole 

(Niedlinger, Acree, and Heaps), 

A m i, 842. 

«-Phenyl 7-methyl-a- wbntylYalerie 
acid (Bodroux), A., i, 672. 
a- Phenyl- y-methyl- o-wobatylvalwo- 
nitrile (Bodroux and Taboury), A. 
i, 482. 

«-Phenyl-/3-methyl-n-butyrftmide ( Bod- 
roux and Taboury), A., i, 257. 
a-Phenyl-i8-methylbutyric acid {Bod- 
roux and Taboury), A., i, 557. 
a-Phenyl-3-methylbntyronitrile (Bod- 
roux and Taboury), A., i, 257. 

5-Phenyl-3-methyldihydroacridine, 8- 

hydroxy- (Poi’Eand Howard), T., 83. 
dZ-2-Phenyl-6-methyl-l-ethyM-allyl- 
piperidinium, iodide ami other salts 
(Scholtz), A., i, 634. 

l-Phenyl-3-methyl-4ethyl-5-pyraiolone, 

^-nitro- (Farbwerke vokm. Meis- 
ter, Lucius, k Bruning), A., i, 
340. 

l-Phenyl-2-methyl-4-ethyluraiole 

(Nirdlimikr, Acree, and Heaps), 
A., i, 342. 

l-Phenyl-4-methyl-2-ethylurazole 

(Brunel and Acree}, A., i, 521. 

9- Phenyl 2-methylfluorone (Pope and 
Howard), T., 1026. 

rf-tf-Phenyl-fl-methylglycidic acid, 

1 sodium salt (Wootton), T., 409 ; P., 

I 

Phenylmetbylglycollic acid. See 

a-Phenylpropiomc acid, a-liydroxy-. 

a-Phenyl-l methyl n 3 -r;/r/chexsne-4- 

acetoni trite (Habihso and Ha- 
worth), T., 498. 

Phenylmethylhydr acine, ^ocyan 0 - 

acetate (Frerichs and Iursier j, a., 
i, 192. v , . 

Phenylmethylhydroxyethylamuie, 

ethylene oxide from the quaternary 
base of (Babe and Hallensleben), 
A., i, 841. .. . . 

l-Phenyl-2-methyl-3-hydroxymethyl-4- 

ethyl 5-pyrazolone, ? -amino-, and 
p-nilro- (Faxbwebke vobm. Mbisthb, 
f.iicius, A BBilNisn), A., i, 340. 
l-Phenyl-3-metlyl* hydroxymetbyl- 
pyrazole (Benaby), A., L 436. 

IPhenyl-SmethylShydroxymehyi- 

pyrazole-4-carboxylic acid, and its 

lactone (Benabv), A., >, 434- 

l-Phenyl2-methyl-3-hydroxymethyh5 

pyrazolone, /-amino-, and p-nitro 
* Fabbwebke vobm. Meistbb.Li am , 

6.pheny\TmeAyli^phft»P lle,>M ;““® 

ferrichloride, and 6-arauiO-, and J. 
diamino-, salts and denvaUvea of 
(Obloff), A., i, 783. 
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as-Phenylmethylpeatamethylene- 
diamine (V. Braux),.A„ i, 820. 
5-Phecyl-2-*ethylphenaxoniiim, 8:65, 
dumiiuo-, gaits arid derivatives of 
(Saposthnikoff and Osloff), A. ,1,788. 
8-Phenyl-2me thy idqrinszolcn! ■" 6- 
and 7 ^^fcylamino- (B oofet, Amend,:; 
and Chambers), A., i, 895. 

2- Phenyl- 5-methyIoz aide and its de- 
rivatives (Gabriel), A., i, 432. 

5- Phenyl-2-lhethyloxazole, and its 

chromate (Gabriel), A., i, 431. 

8-Phenyl-i9-methylpentaBe(ScHKEiNER),- 
A., i, Ml. 

7 Phenyl y-methylpentane- Schbeiher), 
A.,i, 661. /S' 

a-Phenyl-S-methylpentan-pone, and its 
phenylhydrnzone and semicarbazoue 
(Sehderihs), A., i, 489. 

6- PheRyl-2-methyI-l propylpiperidine 
(Scholtx), A., i, 634. 

1 Phenyli-methyl 4propylurazole 
(Nirdumokk, Ackei, and Heaps), 
A., i, 342. 

a-PhenyL-y-methyl a propylvaleramlde 

(Bodroux and Tabodry), A., 1, 557. ' 
a Phenyl-y msthyl-a iMpropylvaleio 
nitrile (Bodroux and Tabodry), A., 
i, 482. 

l-Phenyl-8metliylpyraioi*-2'oart- 
oxylle acid, 4-bromo-, and its silver 
salt and ethyl ester (Michaeus »nd 
Kadi no), A., i, 517. 
l-Phenjl-Smethylpynuole-S'-earb- 
oxylle aoid, 5 chloro- (Michaeus and 
Horn), A., i, 517. 
l-Phenyl-5-nothylpvrMole-2'-cart- 
oxylio acid, S-feMoro-, and its ethyl 
ester, and barium and silver salts 
(Michaeus and Kadino), A., 1, 516. 
lFhenyl 3 methylpyrasoJe-4:8' dlcarb 
oxylic add, 5-chloro- (Michaeus and. 
Leo), A., i, 515. 

l-Phenyl-8.methyl,-5-pyraiolone 4- alde- 
hyde, and its silver salt, pbenyl- 
hydrazone, aldazine, and azonethide 
derivative (Felix and Fkirdlamdeb), 
A„ i, 280. 

l-Pheayl-Aaethyl-8-njBhlolene- 
2'-earhoxyUc aeBJlid 4.bromo-, and 
4-oximino^pw^^.IS, Kbuo, LeO, 

l-FhennE&ylApyraiolane 

l'-4finc9be add, and its ester* 
And ’Hiiitrl.'.nro-. and 4-oxiralno- 
JMichaEUb and Hors), A, i, 517. 
yl4-methyl-6-pyraidone- 

yllc add, and its derivatives 
'chaelis and Hors), A., i, 517. 
nyl-5-methyHpyraaolcne- 
'.carhoiylie add, and its derivatives 
(Michaeus and KJmso), A., i, 516. 

1 


2-Phenyl-5-methylthiazole . 

S iohloride (Gabriel) 1 ■ , lts 

1-8-inethylthiazde, amj’iti 4 ?' 
tee (Qarrirl), A. i 4 s, It3 d[ - 
a- Ahd fi-Phenyl-S-methyith; 

abide, - ~ 


l-Phenyl 5 methyM ; 2 3:4-tett a ,„i, , . 

p-nitro- (Dimroth and nj fe" 1 
mollis), A., i, 899 

l-Thenyl-8.Riethyl-l:2:84tetraz,l,. 

■dphonic acid, sodium and silver ,, 1 ,. 
i D 899 E ° TH mi Montmollb)^ 
Phenylmethylthiocarbamyltliiogi,^,: 

. acid and its denvatives (Holm 
• and PBiuiTOEBfliELM), A,, i 834 G 
l-Phenyl-g-methyiurazoli, reactions of 
with diazo-alkyls (Nirdukgep. j 

ACRER). A., 1 341 ; (N IKDlIJ " 
Marshall, and Acreb), A. i 444 ’ 

' a-Phenyl-y-methylvaleronitriJe (Bon 
BOU* and Taboury), A., i, 257 
Phenylmethylvlnyl acetate (Wobl and 
Berthold), A., i, 620. 
P-Phqpyl-2-inethylxanthen, 6-hydroiv. 

(Pope and Howard), T., 81. 
U-Phsnyl-fl-naphthaxanthen, 8-livdr- 
■ oxy- (Pope and Howard), T., 83. 
8-Phanyl-l-naphthol (RuhemankI, T 
461. 

Phenyl-n- and -8-naphthyIamines, 
nitro-, hydrochlorides of (Bugi’et), 
A., ii, 826. 

Phenyl-/5-naphthylamine-5 :7-disulph 
onlc acid* jMiitro-o-ainino-, and i(< 
disodinm salt (Gesellschaft itk 
Chimische Industrie in Basel), 
A., i, 207. 

Phenyl- a- naphthyl ketoneanil, and its 
’ hydrochloride and picrate (Busch and 
Jalco), A., i, 747. 

PheBjfcfe, and -0-naphtliyloxamide 
‘ (SuidaJ, 3L, i, 665, 

6-Phenyl-2-a-naphthylpyridine and its 
platiuichloride (Scho^tz and Meyek), 
A., f, 562. 

[* 6-Phenyl- 8-2 -naplithylthiogemicarb- 

Aside, and its benzylidene derivative 
{Busch and Reinhardt), A., i, 76 . 

Pheny Ini trome thane, spontaneous de- 
composition of (Dimroth), A., i, ? 31 . 
3-Phenyl-l-^nitro • 5 -methyl- 1 :2:4-tri- 
Aiole (Po.vzio), A., i, 443. 

. a-lhenyl-8-P nitrophenylethyl-fi 
methyl -thiocarbamide {-Tohnson am 
] Gt’E5T), A., i, 471. 
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-phenyl'3-i>-aitwplienylethylthiocarb- 
amide (JomfjKHr and Guest), A., i, 311. 

. phenyl-/3-2:4^nltrophenylethylthio- 
carbamide , (Johnson and Guest), A., 
i, 311. 

phenyl-5-^nifirophenyl-3-methylpyr- 
azoline (Acfsrb and Voss), A., i, 71. 
^Phenyl-l-o-hitropheiiyl-5-methyl- 
l: 2 : 4 -triazole (Ponzio), A., i, 443-. 
Phenyl^Aitrophenyloxainide (Suida), 

A., i, €65. ^ ; 

^Phenyl-tf-m-nitrophenylthiosemicarb- 
azide (Busch and Reinhardt), A., 
i, 76., 

j Pheflyl-l-p-nitrophenyM :2:3-4-tetr 
azole (Dimrqth and de Montmollin), 

A., i, 900.- \ 

Phenyl m- ahd p-nitrostyryl ketone - 
phenylhydr&zone (Auwers and Voss), 

A.. i. 71., • %. 

3-Pheayl,*l*o*irob-jJ-tolyl'6-methyl- 
l:2:4-triazole (Ponzio), A., i, 444. 

3 Phenyl-D.p-nitro-o-tolyl-5-mBtliyl- 
1 ;2: 4' triazole (Ponzio), A., i. 443. 
Phenyl-^nitro-jJ-tolyloxamide (Suida), 

A., i, 665. 

6-Phenyl-2-noaylpyridine, and its platini- 
chloride (Sqholtz and Meyer), A., i, 

562. ’ ‘ 

Phenyloxazol^e, p-bromo-, andoximino- 
^-bromo-p^antachromic salts of 
(HANTZSCai|pdHEILBRON), A., i, 198. 
Phenylisooxaiolone, condensation of, with 
ethyl mesoxalate (Meyer), A., i, 593. 
Phenylpentadecylnitrosoamine (Le 
Sueur), (T., 2439. 

a-Phenyipentan-B-onf, and its serai- 
earbazgne (Senderens), A., i, 489. 
Phenylphenacetylaminome thylcarbinol 
{Pictet and Gams), A., i, 774. 
s- Phe ny lphenazothionitQn, derivatives 

of (Barnett and Smiles), T., 362 ; 
P., 47. 

Phenyl-^-phenetidylethylene (Busia- 
niks), A., i, 668. 

aPhenyl-^-phenetidylpropylene, and 
/3-bromo- (Busignies), A., i*668. 
Phenyl e-phenylamyl ether (v. Braun), 
A., i, 844. 

Phenyl fl-phenjjka-methyllmtyl ketone, 
and its oxim^REYNOLDs), A., i, 858. 
Phenyl 7 phenylpropyl ether (v. 

Braun), A., i, 845. 

Phenyl phthaliminopropyl ketone 

(Hildesheimkr), A., i, 891. 
a-Pheflylpropane, 7-bromo- (Rupk and 
Burgin), A. , i, 161. t 
a077-fe/rachloro- (Clarke)? T., 898 ; ! 
P., 96. . .* 

Phenylpropiolio, aoid and its derivatives, 
condensation of, to naphthalene de- ; 
rivativ.es (Bucher), A. , i, 258. 


Phenylpropiolio acid, o-nitro-, bromina- 
tion of (Heller and Tischner), 
A., i, 37. 

reduction of (Heller and Tisch- 
ner), A., i, 64. ■ a , 

K-Phenylpropionic acid, a-c|fc^, optic- 
ally active (McKenzie and Clough), 
T., 1021. 

a-hydroxy-, optically active, in tor- 
conversion of (McKenzie and 
Clough), T., 1016; P., 85. 
conversion of, into a-chloro- (McKen- 
zie and Clough), T., 2564 ; P.,325, 
/-a-hydroxy-, ethyl ester (McKenzie 
and Clough), T., 2669; P., 825. 
£-Phenylpropionic acid, /J-amino-, d- 
and /-forms, and their ethyl esters, 
and B-formylamino-, dl <f-, and 
J-forniB and qninine and quinidine 
salts of (Fischer, Scheiblrr, and 
Groh), A., ii, 622. 

ooj8-/richloro-, and its methyl ester 
(Clarke), T., 893 ; P., 96. 
a-o-cftcyano-, ethyl ‘ester (Mitchell 
and Thorpe), T., 2275. 
a-hydroxy-, optically active, inter- 
conversion of (McKenzie and 
Wren), T., 1355; P., 181. 
B-hydroxy-, optically active (Mc- 
Kenzie and Humphries), T., 123. 
d/ a-Phenylpropionyl chloride, a-chloro- 
(McKenzie and Clough), T., 1021. 
6-Phenylpropionyl chloride, afi-di- 
chloro-, and aa0-/nchloro- (Clarke), 
T., 893; P., 96. 

j8- Phenylpropyl acetate. (Wohl and 
Berthold), A., i, 620. 
B-Phenyl/sopropyl alcohol, quaternary 
ammonium base from, aud its deriva- 
tives (Emde and Runne), A., i, 479. 
Phenyli.wpropylamine, ^-hydroxy-, and 
3:4-fft'hydroxy- (Mannich and Jacob- 
sohn), A, i, 167. 

a-Phenylpropylene a- and ^-glycols. 

benzoyl derivatives of (Zincke and 
Zahn), A., i, 316. 

a-Phenylpropylmalonic aoid, and its 
ethyl ester (Reynolds), A., i, 858. 
l-Phenyl-2-);-, and wopropyltiraiole and 
their silver salts (Brunkl and Acrkk), 
A., i, 521. . 

1 -Pheny 1-4-71 -propylurazolo (Brunel 

and Agree), A., i, 521. 
a -Phenyr*a-7J -propylvaleronitrile {Bod - 
roux and Taboury), A., i, 482. 
3-Phenylpyrazowocoumarazone, and 4- 
bromo-, and 4-chloro- (Michaelis and 
Leo), A., i, 515. 

3-Phenylpyrazole-l-aeetic aoid, 5- 
chloro-, and its salts and 5-chloro-4- 
bromo- (Michaelis and Schmidt), 
A., i, 641. 
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l-Phenylpyrazole-2'earboxylio acid, 5- 

chloro- (Miohaelm and Ziesel), A., 
i, 513. 

4- Phenylpyra*aline, and its platini- 
chlonde (Oliveri-MandalA), A., i, 
433. J. 

1-Phenyl-l^ and-o-S-pvraxolonecarb- 
oxylio acids, anhydrides of (Mich- 
arlib), A., i, 512. 

3~Phenylpyra*oquinaxoline, 7-amino-, 
7-chloro-, 4;7-dichloro-, and 7-hydr- 
oxy-, and ita salts (Michaelis and 
Leo), A., i, 515. 

Phenyl pyridininm, rftnitro*, chloride, 
action of, on mercuriated amines 
(Reitzenbtein and Stamm), A., i, 
348. 

4:8-Jinitro-3-amino-, chloride (Zinoke 
and Wbispfennig), A., i, 586. 

Phe nylpy renin ehoniiru do, p-hydroxy- 

(Piutti and Abati), A., i, 674. 

Phenylpyrurio acid, p-chloro- (Fried- 
mann and Maase), A., ii, 795. 
p-hydroxy-, behaviour of, in the liver 
(Schmitz), A., ii, 984. 

5- Phenyl-4-quinaxolone-2-carboxylic 
add, methyl and ethyl esters (Bogbrt 
and Gortner), A., i, 284. 

l-Phenylisoquinoline, and ita hydro- 
chloride and platinichloride (Pictet 
and Gams), A., i, 774. 

9-Phenylquinothioxanthenyl, chloride 
hydrochloride, 4-bromo-, bromide 
hydrobromide, and 4-chloro-, chloride 
hydrochloride (Com berg and Conk), 
A., i, 870. 

Phenylqnlnoxanthenol, chloride hydro- 
chloride, and p-bromo- and p-chloro- 
(Gombebo and Conk), A., i, 56. 

JV-Phenylrhodanin, p-bromo- (Holm- 
bebg), A., i, 361. 

a-Phenylatyrylacrylio acid, methyl 
ester (Posner and Kohde), A., i. 


848. 

ft- Phenyl-4- ityryldihydroumcil ( Posner 
and Ron OH), A., i, 848. 

8-Phanyl-5-»tyryl-A 4 cyc/ohexenone, and 
its iaomeride (BoRscriE), A., i, 683. 

Phenyl etyryl ketone, n-bromo- (Koh- 
ler, Heritage, and Burnley), A., i. 


563. 


1 Ph eny 1 -6 styrylviny lepc/c-hex an - 5 - 

ol l-cne-S-carboxylie acid, ethyl ester 
(Borbchk), A., i, 684. 

3 Phenyl-ft fl-ityrylTlnyl-A 8 cyc5>hexen- 
1-ons- 2- carboxylic acid, ethyl eater 
(Bosscbe), A., i, 685. 

Phenylsneoinic acid, o- and p-uitro-, 
p-aoetyUmino- (Fighter and Wal- 
tee), A, i, 29. 

oPhanylaulphenebenaoic acid, 2':4'- 

dinitro- (JIayrr), A., i., 262. 


Phenylinlphoxidoacetic acid y c i,i 
(Fahbenwekke vorm. ’ IhZT ’ 
Lucius, A BrOnino), A. i 379 s EKj 
Phenyliulphoiyieetio aeld'and it, 
ester (Pl'MMiREE), A., i jjg **™Jl 
a-Phenylatlphoiypropionic Mid , p 
merer), A., i, 468. 1 * 3 

PhenylUrtrunie acid, ra . nitro . 

p-nitro- (TiNQtEand Burke) a 

p T,^ hyd " x “ oloM(s ™ M ^); 

FhenylthioMurat, p-bromo- (Bmmj,,.,. 

and Couvsrt), A., i, 645 
Pheaylthiooarbamic aoid, aliyl, raeut i T i 
and benzyl esters (Robchdkbtvf.nsky' 


tf.Phenylthiodiphenylamine {BAP.vim- 
and Smiles), T., 364. “ 

Phenylthiofflycol-p-arainio acid (Face 

WERKE VORM. MeiSTER, LlWfr 

BrItning), a., i, 452. 

Phenylthiolacetic acid, ethyl and metlivl 
esters (Pummerer), A., i, 468. 

Phenylthiolbenxoic acid, o-4', and 5 '. 
chloro-2'-nitro-, o-2':4'-<ftnitro- and o' 
2 :4':6'-irtnitro- and their methyl esters 
(Mayer), A., i, 261. 

2- Phenylthiol-4-bromolientoic acid 

(Gomberg and Cone}, A., i, 871. 

o-Phenylthiolpropionic aoid, ethyl ester 
(Pummerer), A., i, 468, 

9-Phenylthioxanthenol, 4-bromo- (Gom 
bero and Cone), A., i, 871. 

9-Phenylthioxanthenyl chloride and its 
derivatives, perchlorate, 4-bromo-, 
bromide and 4-chloro-. chloride (Gou 
bero and Cone), A., i, 870, 871, 

Pheny 1-p-tolylftUylcarbinol (Kuzmin), 
A., i, 109. 

*Phenyl-3-w-tolyl-a-benzylidenethio- 
lemicarbatide (Busch and Kein 
hakdt), A., i, 76. 

o-Phenyl-a-p-tolylhntane-o'yS-triol 
(Kuzmin), A., i, 110. 

Phenyl •(>• and -m-tolyloxamide (Suida), 
A., i, 665. 

Phenyl-p-tolyloramide, ji-indo-, and 
4:2'-dinitro- (Sitida), A., i, 605. 

3- Phenyl-j8-p-tolylpropi6nic acid, 8- 
hydroxy-, and ita salts (Kuzmin), A., 
i, 110. 

8-Pheoyl-l-o-tolylpyrazole, 5-cbloro- 
(Michaklls ami Leo), A., i, 515. 

3-Phenyl- l-o-tolyl-5-pyrazolone (4b ,,R ' 
aelis and Leo), A., i, 515. 

Phenyl-p-tolylpyrrolinophenazine 

(Kuhemann), T., 1444. 

8-Phenyl 8- m-, -a -m-, and -^-tJ-t<jlylthio- 
semicarbaiides (Busch and Kkin- 
hardt), A., i, 75. 
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Phenyltriaxen. o-, in-, andp-bromo-, and 

s the copper derivative of the latter 
{Dimkoth and Pfistkb), A., i, 904. 

1 . phenyl lrSiB-triaaine, 3:6-<2tamino-, 
and itspicrate (Rackmann), A., i, 897. 

phenyl-2:l:4-triazme-3-one, 5:6 -di-p- 
bromo-y and its sodium and acetyl 
derivatives (Biltz, Edlefsen and 
Seydel), A., i, 570. 

Phenylti^Rzoacetic acid, and its ethyl 
ester^FoBSTEK and Muller), T., 138 ; 
P., 4. 

3 Phenyl-l:2:4-triazole, 5-bromo- (Man- 
chot), A., i, 442. 

4 Phenyl-l:2:8-triazole, and its silver 
saltThydrochloride and platinichloride 
(Olivebi-Mandala and Coppola), 
A., i, 594. 

4-Phenyl-l:2:3-triazole-5-carboxylic 
acid, and its barium salt (Oliveri- 
MandalX and Coppola), A., i, 594. 

Phenyltriazomalonic acid, and its ethyl 
ester and amide (Forster and 
Muller), T., 135 ; P., 4. 

Phenyltriazomethylcarbamide (Forster 
and Muller), T m 1065 ; P., 113. N 

Phenyl- l:2:4-triazylhydrazine, and its 
derivatives (Manchot), A., i, 442. 

PhenyltridecylnitroBO amine (Le Sueur), 
T., 2440. • 

Phenyl-JV-trimethylalanine, methyl 
ester, platini- and auri-chlorides of 
(Engeland), A., i, 843. 

l-Phenyl-2:3:4-trimethyl-5-pyrazolon0, 
/i-nitro- (Farbwerke vorm. Meister, 
Lucius, and Bruning), A., i, 78. 

4-Phenyltriphenvlmethane (Schlenk, 
Weickel, and Herzenstbin), A., i, 
237. 

4 Phenyltriphenylmethyl, and its r [*r- 
oxide (Schlenk, Weickel, and Her- 
zenstein), A., i, 236. 

5 Phenylvaleronitrile (v. Braun), A., i, 
844. 

Phenyl-aiZ-valine, 2:4-dmitro- (Abder- 
nALDEN and Blumberg), A., i, 371. 

9 Phenylxanthen, 9-chloro-2:8-rfihydr- 
oxy-, and its derivatives (v. Baeyf.r, 
Aickelin, Diehl, Hallenslbben, 
and Hess), A. , i, 253. 

3 - hydroxy-, and its acetate and benzo- 
ate (Kauffmann and Pannwitz), 
A., i, 394. 

3:6-dihydroxy- (PorE and Howard), 

T., 81. 

9 Phanylxanthen-9-ol , and j3-bromo-, and 
p-chloro-, and their derivatives and 
salts (Qomberg and Con^), A., i, 56. 

4- hydroxy-, and l:8-ifihydi'oxy-, and 
its chloride (v. Baever, Aickelin, 
Diehl, Hallensleben, and Hess), 
A., i, 251. 


9 PhBnylxanthoniRm, 8-amino-6- hydr- 
oxy-, and 3:6-<ftamino-, chlorides and 
platinichlorides (Kehrmann and 
Dengler), A., j, 407. 

a-, and ,S-2-PhenyI-l-o-xylykofl-6- 
methylpiperidininm, bcomidee and 
platinichlorides (Scholtz), A., i, 635. 

Phenyl-m- and -pxylyloxamide (Suida), 
A., i, 606. 

Phillipsite, from Sirgwitz, Silesia (Bar- 
bier and Gonnard), A., ii, 418. 

«- and fl-Phlobaphen, formation of 
(Nikkenstein and Webster), A., i, 
124. 

Phloridzin, behaviour of, after extirpa- 
tion of the kidneys (Leschke), A., ii, 
530 ; (Glaessxer and Pick), A., ii, 
639, 1094. 

Phloridzin diabetes. See under Diabetes. 

Phloridzin glyeocholia ( Woodyatt), A. , 

ii. 227. 

Phlorogluoinol, derivatives of (Fischer), 
A., i, 248. 

amino-, hydrochloride of (Leuchs and 
Theodokesou), A., i, 396. 

Jnthio-, derivatives of (Pollak and 
Tucakovic), A., i, 734. 

Phloroglncinoldioarboxylic acid, di- 
methyl ester and its amide (Leuchs 
and Theodorescu), A., i, 396. 

Phorone monozonide (Harries and 
Turk), A., i, 608. 

Phosphates. See under Phosphorus. 

Phosph&tides, influence of alcohol on 
the quantity of, in animal organs 
(Sieber), A., ii, 147. 
the importance of, for the living cell 
(Koch), A., ii, 142. 
of horse pancreas (Frankel and 
Offer), A., i, 600. 

and cerebrosides, properties of a mix- 
ture of, compared with those of 
protagon (Cramer), A., i, 296. 

Phosphorescence (Urbain), A., ii, 765. 
relation between absorption and 
(Bruniaghaus), A., ii, 88. 
theory of the law of the optimum of 
(Bruninghaus), A., ii, 89. 
progressive, at a low temperature (de 
Kowalski), A., ii, 1016. 
of some inorganic salts (Wilkinson), 
A., ii, 5. 

of uranyl salts at very low tempera- 
tures (Becquekel, Becquerel, and 
Onnes), A., ii, 371. 
of organic compounds on spontaneous 
oxidation (DelEpine), A., i, 295, 
545, 612. 

of dialkylthiocarbonates (Billbter), 
A., i, 544. 

restoration of, to sulphides of the 
alkaline earths (Gernez), A,, ii, 173. 
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Phosphor™, atomic wfet B f (&*£* 
and Jon*,), A., ii, | S8 ' 8 

aUotopio foTOs of* <8w«), A., ii, : 

colloidal, preparation of (v. WrauW 
and Hauisheff), A./di, ' 

■tti^SKSMafe 
■»«*■£ pasvij 

“SSufiSrs* “* 

I rausformation of, in the cardioid' 
i., 280 (Sl * DE;!r 0PF), A.? 

Te °"W. 

in f«wa (Lilac !rilT2), A., ii. 227 

"T™™ “V r’ii 0f 4S8 P< ’ 866d! 

T h “4. in (it0ND o\ 

in i^™ 8E haeh x). a.: 
Ph0 *^“ r “ , f ^“ a, > h “ted. emi 

™yin?m:r fri ™ •«*>*■ 

t Ko!, « r aifI»OTF) A • ii 

PhJ?° ; (Sc ? K) ’ jL - >u*r ’’ * 

Phosphor™ ohlorido, J w (Bat0 
and Ioiiknier), A., ii, 121 ' 

P^nchlondoi action of, on nnaatnt? 

SM; P,?™ 6 P0U " (0u *"fc ®1 

^fdoxide (Stock), A., ii, 121. 

Phosphoric aeid, alkali and water 

’ a SftZSy ^ ln 

by (W “““, ? f ’ ,«Iver nitrate 
(wUaxa), A., u 752 

, enw of > on ‘lereepir- 

a*n of jdaata (Ivanoff), a., ii,’ 

fnnrtidn of, in alcoholic ferments- I 
(HaiDEKand Yotrso), A., ii, J 


Phosphorus chloride 
Phosphates, ineolnble, 0 f n 
f ■- #-djidati(nd.of nn'cr H tfj 

, ; in the atdHsation of’K"" t » 
■„ . . plants (M OtAzu) Y*Ak 

' e %‘ of soluble ’ , 

. * (Osisaves), A, K 4rj »» 

1 

rffiss** *■*<< 

a |n»4i d r>- 
i "Swr* 

» fcv T ° M8 a 4»t),a“ h (C ™' ! ^ and 
Phosphoric acids, ort i/, ’ 

Pyro-, reciprocal transfer!!!'!?'’ SIli 
!Bai,ahkff), A., ii e n £ ono ‘ 4lo M of 
Otthophosphoric acid, and n , , 

, Phonoacid, relation betw ^ 
I^ition andconfetfc?' 
trons of (PeidbautI a i- las0I1 ‘ 

. Ketaphc.phoric tt 

(Balaeeff), “fjj B y rat “" » f 
ethyl ester, -and its «„ ■ 
chemistry (L akobeld) a "Jm? 

preparation, molecular wpiVhf j 

feE “<i.Enanlr& 8 I 

' ‘ii R ? ; o| NHB ™ “ d fK *W. 4, 

£r“ * 

aTh^Stt f a ,fCH.™ lIS 
^fi^^HKrBL'Xscd 

' PlK> ?^ r<ra ?r Wi ^ deteclio " «C in 

4 (BhRECTEUj and iilTLKA', 

1L 69. 


A., ii, 69. 

, »/ (Kmbbmm aal 

PisskEb), A., ii, 73 , 
“Tpophosphorous acid, detection of, 
m organs (Ehreweu) and 
> KcPka), A., ii, 59. 

■ estimation of (Kosexhmm and 
* f. Pinsker), A., ii, 73 . 
SjpophoiphiteB, decomposition of 
water by, in presence of pallad- 
rum (Bach), A., ii, 31 . 

behaviour of, in the organism 
(PAurA), A., ii, 432. 
Sujwrphoiphfttes, estimation of free acid 
in (Octhbie and Ramsay), A.,ii,72. 

Selenophwphatei (Ephraim and 
Majler), A., ii, 206. 
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losphorus ^ttAwulphide (Stock and 
Herscovici), A., ii, 499. 
retraphoaphorus tri - and hepta- sul- 
phides (Stock and Rudolph ; Stock 
and Hebscovici), A., ii, 200. 
Phosphoryl chloride as a cryoscopic 
solvent (Walden), A., ii, 1036. 

Thio phosphates (Ephraim and 
Majlek), A., ii, 206. 

Tiosphonw organic compounds, forma- 
tion o4 in alcoholic fermentation 
(Harden and Young), A., i, 292. 
•hosphorna, estimation of, in bronzi*, 
brass and similar alloys, in the 
presence of arsenic (Schurmaxn), 
A., ii, 545. 

estimation of, in meat (Trowbridge), 
A., ii, 546. 

'hosphoryl chloride. See under Phos- 
phorus. 

’hotochbmistry : — 

Light, chemical action of (Bam- 
berger and Elgar), A., i, 267 ; 
(Ciamioian and Silber), A., i, 
299, 489, 496; (Weigekt), A., 
ii, 174, 373, 

circularly-polarised, attempts at 
asymmetric synthesis by means 
of (Padoa), A., ii, 6. 
action of, on dyes (Gebhard), A., 
i, 405. 

emission and its excitation 

(Lenard), A., ii, 369. 
production of, by the firefly 
(Kastle and McDermott), A., ii, 
1088. 

effect of, on the E.M.F. of cells con- 
taining uranous and uranyl sul- 
phates (Titlestad), A., ii, 379. 
dispersion of, by potassium vapour 
(Betan), A., ii, 914. 
pressure of, on gases (Lebedeff), 
A., ii, 472. 

action of, on unsaturated ketones 
(STOBBEand Wilson), T., 1722; 
P., 206 ; (Pkaetorius and 
' Korn), A., i, 859. 
bleaching of colouring matters by 
(ScHWEZOFF; KiiMMELL), A., ii, 
9i6. 

ultra-violet, abiotic action of(TAS- 
silly and Cambier), A., ii, 
882. 

comparison of photochemical and 
abiotic action of (Ckrnoyo- 
deanu and Henri), A., ii, 332. 
ehemica] and biological effects of 
(Lombard), A., ii, 197. 
decomposition of alcohpls, alde- 
hydes, acids and ketones by 
(Bebthelot and Gaudechon), 
A., ii, 814. 

xcyin. ii. 


Photochemistry - 

Light, ultra-violet, conversion of stable 
stereoisomeric ethylene de- 
rivatives into the labile modi- 
fications by (Stoekher). A., i, 
114. 

bactericidal power of (VallktI 
A., ii, 332. 

action of, on carbohydrates 
(Rieuiiy, Henri, and Ranc), 
A., i, 652. 

chemical effects of, on gases 
(Bert he lot aud Gaudechon), 
A., i, 349 ; ii, 564,* 606. 
action of, on solutions of gold 
salts (Svrdberg), A., ii, 509. 
action of, ou certain medicinal 
preparations and on glncosides, 
alkaloids and phenols (Lbsuke), 
A., ii, 739. 

paper sensitive to (Schall), A., 
ii, 249. 

action of, on plants (Pougnet), 
A., ii, 993. 

action of, on sugar solutions 
(Berthei.ot and Gaudechon), 
A.,ii, 813. 

effect of, on water (OoURMont, 
Nogiek, and Rochaix), A., ii, 

. 04 . L 

Solarisation in aqueous solution 
(Winther), A,, ii, 373. 

Sunlight, organic syntheses by 
(PATKRNuand Chikffi), A., i, 41. 
catalytic action of (Neurerg), A., 
ii, 1020. 

Photochemical action (Warburg), A. , 
ii, 6. 

equilibrium (Baur), A., ii, 381. 
and electrochemical equilibria 
(Smits), A,, ii, 24. 
formation of formaldehyde in green 
plants (Schryver), A., ii, 334. 
inhibition, nature of (Chapman and 
MacMahon), T., 849; P., 93. 
phenomena in dye solutions (Wf.iu- 
ert), A., ii, 174, 373; (Gerhard), 
A., ii, 248. 

reactions (WeiGLrt), A., ii, 174 ; 

(Benraxh), A., ii, 813. 
synthesis of carboliyd rates and 
quaternary compounds (Bert he- 
lot and Gaudechon), A. , i, 543. 

Photo-electric effect of the alkali 
metals iu polarised light (Pohl), 
A„ ii, 90. 

sensitiveness of the alkali metals 
(Pohl and Pringsheim), A., ii, 
379, 472. 

of coloured hydrides of alkali 
metals (Elster and Geitel), 
A., ii, 379. 

95 
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PlIOTOCHEHICTKY 

Photo-electric effect .; of potassium 
mercury Alloys (Pohl and Prings-' 
HEIM), A., ii, 922; _ i 

Fhotcgaphigiinages fromsilver salts, 
aotiquof quiuones and theii; sul-ri 
* phonic derivatives on. (LraiSsi, 
LumfcEE, and Sbyewetz), ii, {! 
916. ■ » 1 


Optical activity of -the aspn*etriin 
atom (EvapusT),’ A., ii, 6. 8 

relation :of, to position isomeriam 
■<Cohe% ana Dudley), .T. , 
1782 ; f., 209. 

effect of contiguous unsaturhtod 
gronpa on (EDuissoir and 
fiiLDITCH), T., -223; P., 10 p - 
(Hilditcs), T., 1091 1 P., 95,, 
I4i: j '• 

constants of certain elements ( Y . 
Wabtenbfeo), A., ii, 246. "5 
of metals, determination of, froth ^ 
polarisation measurements (T. 
TIljanik}, A., ii, 812. 't 
and specific gravity of isomeric , 
organic compounds, relation, 
between the (Heydrich), A., 
i, 706. 

inversion, Walden's (McKenzie 
. and Humphries), T., 121 ; P., 

7 ; (McKenzie and Ci/ugm), 
T., 1016, 2664; P., 85, 326; 
(McKEnzik and When), J., 

• 1366 ; P„ 181 ; (Lutz),- A., i, 

230 ; (FiscHE^ScHEiBl.aa and 
Grok), A.,"i, .IK. 
isomerides (v., Ostromisslkusey), 
A., ii, 247. 

properties and crystallography of 
organic compounds (Blass), A., 

. i. 614. . 1 

Optically active componnda, influence 
of constitution on the rotatory ’’ 
power of (Rupe), A., i, 39oj ii, 470. 
rotation dispersion of (Gbosseann 
and Lasdau), A., ii, 1018. 
effect of solvents on the rotation of 
(Pattksson and Stevenson), T., 
2110; P., 286 

contain!!, gunae asymmetric silicon 
group (DbXllengek and Kir- 
?ino>T., 766 ; P., 65. 
Optiee-ehemical Constanta, calculation 
of (ReWkove), A., ii, 669. 

' homogeneous corpuscular 
(Sadler), A., ii, 261. ■ .. _ . 

ultra- red. effect of pressnre on ‘the ’ 
absorption of, by gasee (v. Bahe)i 
A., if, 914. 

Kaye, chemical changes produced by 
different kinds of (Neubeeg), A., 
ii, 814, 1020. 


Photochemistry !— 

Baye, corpuscular liypotheai. , 
• Afferent iinda, of (SEu,* 

, «.Bnj»,.. ; :,to i ea«cn produced , 
(WHEBLOOE)r A. , ii, 1Q21 ! 

* phoffihoreecence produced >„ 
j . (Maesden ; Ruthsrpoud) a 

u. 666. ’’ *■< 

j tadio-chroto of organic mintst,™ 
,„ to (GuilSiminot), a., * 250 
n-Partiele, ioniaation produced Weir 

■JLX«8. ’ ’ U,92l(0l!1 ™” 

a-Iartielee, distribution of (Rum™ 

. ford, Geiger,' and Bab« ak) ' 
f . A., ‘H| 917. 11 


acatteriig^ofi by matter (GeicebI 
t rate of emission of, from 


thorinm and 


uranium, 
^ an ’ um niinei’ab 
and products (Brown; Geiger 
and Rutherford), A., ii, 917 
WStayi, 1 wr of absorption’ of’ (H ah n 
iuid Meitner), A., ii, 8; (\v ]L 
son), A., ii, 175. 

> emission and absorption of (Ckow- 
TfltR), A., ii, 672 ; (Hahn), A 
i?673. V 

magnetic line-spectrum of (t. Baey- 
*r and Hahn), A., ii, 566. 
pa®^eo£ through matter(Scn midi), 

homogeneous, scattering of (Ciiow- 
THEtt), A., ii, 918. 
range of (Hupo), A., ii, 919, 
phosphorescence produced by (Mars- 
den), A., ii, 565. 
radio -chroisra of organic substances 
, to (GuiLLEMINOTj, a., ii, 250. 

r < o(tactinkm, ionisation of gases by 
(Kleeman), A., ii, 474. ' 

/ from radium, absorption of, by 
solutions and liquids (Borodou 
„ sky), A., ii, 375. 

V the scattering of (Madsen), A., ii, 7. 
from radium-5, heterogeneity of 
(Gray and Wilson), A., ii, 1022. 
from uitoinite, activity of (Lloyd), 
A., ii, 765. 

0-Partiplea, absorption and reflexion 
of, 'by matter (Kovajiik), A., ii, 
y 1G21 }'*(Kovarik and Wilson), A., 

> .yii, 1022. | 

iy.Riyg experimental investigation 01 
the nature of (V. SchweihleRj, 
A., ii, 376, 766. ' 

structure of (Meyer), A., u, 
homogeneity of (Sodpy, Soddy.sd 
Russell), A., ii, 474. 
radio-ebroimi of organic snt»m» 
to (Quilleminot), A., * 
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’hoioohemistey : — • 

Positive rays, emission of, from heated 
phosphorus compounds (Hortos), 
A.,£l76. 


Uivwv »*y -i-f 

Canal : riiyf of hydrogen, oxygen aud 
nitrogen, positive and negative ions 
in (Wien), A., ii, 475. 

Cathode rays; formation of (Dunoyer), 
/, ii, 475. 

absorption of, in gases, measurement 
of, by means of secondary rays 
(Baerwald), A., ii, 250. 
of different velocity, absorption of, 
in helinm XRobinson), A., ii, 93. 
photoelectric, distribution of, in 
a vacuum and in different gases 
(Robinson), A., ii, 377. 
ejected by X-rays, ionisation pro- 
duced in' gases by (Kleeman), 
A., ii, 567. 

from secondary Rontgen rays 
(Beatty), A., ii, 674. 
influence of, on precious stones 
(MeyIre), A,, ii, 9. 

Rontgen rays, phenomena of trans- 
mission, or (Bark la), A., ii, 8. 
ionisation by (Barkl a), A., ii, 920. 
cathode rays ejected by, ionisation 
produced in gases by the (Klee- 
MAN), A., ii, 567. 

influence of,\ on precious stones 
(MEYfcRE), ‘A., ii, 9. 
radio-cbroism of organic substances 
to (Guillem inot), A., i, 250. 
secondary homogeneous (Chapman 
and Piper). A., ii, 567. 
secondary, from metallic salts 
(Glassok), A., Ii, 674. 
secondary^ production of cathode 
particles by (Beatty), A. , ii, 675. 

Radioactive constants, tables of 
(Kolowrat), ,A., ii, 249 ; (Laby), 
A., ii, 814. " 

Radioactive elements, table of 
(Greinacher), A., ii, 569. 

Radioactive emanations, solubility of, 
in liquids (Boyle), A., ii, 677. 

Radioactive minerals (Doelter and 
Sirk ; Boyer and Wberp.y ; 
Waters), A., ii, 569. 

Radioactive minerals of Italy (N asini 
and Levi), A., ii, 1026. 

Radioactive recoil (Russ), A., ii, 475 ; 
(Wertenstein), A., ii, 476, 816. 

RaSioactive subatanee, determination 
of the ratio of mass to weight for 
a (Southerns), A. , ii, 1026. 

Radioactive substances, influence of 
temperature on the transformation of 
(Schmidt and Cermack), A., ii, $18. 


Photochemistry 

Radioactive substances, eleoticobaiges 
acquired in high vacua by 
(McLennan), A., ii, 678. 
the photographic action of a-par- 
ticles emitted from (Kinoshita), 
A., ii, 375. 

Radioactivity, apparatus for measuring 
(Szilard), A., ii, 7. 
biological (Lancien and Thomas), 
A., ii, 874. 

of dew (Negro), A., ii, 249. 
of the rocks of theTransandine tunnel 
(Fletcher), A., ii, 677. 
of mineral springB. See under 
Water. 

of the products of the recent erup- 
tion of Etna (Piutti and Magli), 
A., ii, 1026. 

of the products from the fumaroles 
of Vesuvius (Kernot), A., ii, 206. 

Dispersion in gaseous substances, 
theory of (Natanson), A., ii, 
170. 


and reflection of liquids, anomalous 
(Merczyno), A., ii, 15. 
and rotation disperson of naturally 
active crystals (Rose), A., ii, 246. 

Reflection and dispersion of liquids, 
anomalous (Merczyng), A., ii, 16. 

Refraction of gases ; its application to 
analysis (Stuckert), A., ii, 245. 

Molecular refraction of isomerisable 
unsaturated acids and their salts 
(Hantzsoh and Meisenburo), 
A., ii, 169. 

of thiocyanates and other salts 
(Dixon and Taylor), T., 927 ; 
P., 90. 

Refractive index and volume con- 
centration of a solution, relation 
between (Fouquet), A., ii, 393. 
relation between, and density in 
binary mixtures (Schwers), A., 
ii, 913. 

of colloids (Frei), A., ii, 365. 

Refractive power of liquid mixtures, 
Pulfrich’s ratio between volume 
contraction and (van Aubel), A., 
ii, 169. 

of substances in dilate solutions 
(ChEneveau), A., ii, 365. t 
relative influence of the ketomc and 
ethenoid linkings on (Smedley), 
T.,1475; P.,148. 

Refractivity and volume of dissolved 
substances, influence of complex 
formation on the (Rim bach and 


intoen), A., ii, 810. 

letic double refraction of aromatic 

uids (Cotton and Mouton), A. , 



ii. 1432 


INDEX .OF SUBJECTS. 
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Magnetic rotation of the plane ol 
polarisation in crystalline liquid 
substances (Vieth), A., ii, 672, 
Mutarotationand constitution of sugar 
anilides (Irvine and McNicoll), 

T., 1449 ; P., 195. 

Rotation of optically active com- 
pounds, effect of solvents on (Pat- 
tkkson and Stevenson), T., 2110 ; 

P., 236. . . 

Rotatory dispersion (Grossmann), A., 
ii, 568 ;. (Grossmann and Lan- 
dau), A., ii, 1017, 1018. 
anomalous (Tschugaeff and Ogo- 
rodnikoff), A., ii, 812. 
and dispersion of naturally active 
crystals (Rose), A., ii, 246. 

Rotatory power, dependence of, on 
chemical constitution (Pickard 
and Kenyon), P. , 336. 
of optically active substances (Ri pe 
and MCnter), A., i, 398 ; (Rupe), 

A., ii, 470. 

of alkaloids and their salts (Carr 
and Reynolds), T., 1828; P., 180. 
of coloured solutions (Grossmann 
and Loeb), A., ii, 372. 

Spectra of the metals in the electric 
arc (Hasselbekg), A., ii, 811. 
of the alkalis, hydrogen and helium 
(Hicks), A., ii, 86. 
fundamental, of potassium, rubid- 
ium and caesium (Goldstein), A., 
ii, 669. 

of anode rays (Ruohenheim), A., 
ii, 1014. 

absorption (Ckyhble, Stewart, 
and Weight), A., ii, 470. 
and chemical constitution, rela- 
tion between (B.UY, TUCK, 
and Marshes), T., 571, 1494 ; 
P-,51,166. 

and isomeric changes, relation 
between (Lowry, Desch, and 
Southgate), T., 399 ; P., 68; 
(Lowry and Southgate), T., 
905 ; P., 68. 

and colour of sulphur compounds 
(Purvis, Jones, and Tasker), 
T., 2287 ; P., 234. 
of vapours of the alkali metals 
(Bevan), A., ii, 370. 
of aniline and its homologues 
4Purvis), T., 1546; {*-,.194. 
of cinnamic acids (Stohbe), A., 
ii, 247. , 

of derivatives and isomendes ol 
l: 2 -diketo-A 3 -eyclopenUn 6 

(Purvis), P., 327. 

of diketopyrroline compounds 
(Purvis), T., 2535; P., 297. 


Photochemistry 

Spectra, absorption of farau, f m f ui , . 
aldehyde, thiophen and T)Yrr<iU 
(Purvis), T., 1648 ; P., 201, 
of the acyl derivatives of camphor 
(Lowry and. Southgate) t 
905; P.,68. ’ *' 

of camphorcarboxylic acid and 
its derivatives (Lowry, Desch 
and Southgate), T m’- 
P.,68. * ’ 


of aromatic diazoaminea (Smith 
and Watts), T., 562 ; P., 45 , 
of ketones (Stobbe and Haertei ), 
A,, i, 43 ; (Stobbe and S ridel}' 

of permanganates, influence of 
dilution on (Purvis), A., ii, 3 , 
of nitrates (Schaefer), A. , ii, 562, 
of oils (Marcille), A., ii, 1122 ” 
of substituted pyrazines and their 
salts (Tutin and Catos), T 
2524 ; P., 245. 

of salt solutions (Jones and 
Strong), A., ii, 87, 172. 
of solutions, as a means of detec- 
tion of intermediate compounds 
in reactionaries Esand Strong), 
A., ii, 246. 

of uranous and uranyl compounds 
(Jones and Strong), A., ii, 370. 
relation between phosphor- 
escence and (B run in ghats), 
A., ii, 88. 

and phosphorescent, of organic 
compounds (Kowalski), A., ii, 
371. 

arc, effect of pressure on (Rossi), A,, 
ii, 368. 

band, relation between, and chemical 
dissociation (Koenigsbekger and 
Kupferer), A., ii, 670. 
threefold emission, of solid sub- 
stances (Goldstein), A., ii, 4C9, 
671. , v . . 

extreme red and infra-red baud, ol 
carbonated gases (Croze), A., n, 
670. 

ultra-red, change of the emissive 
power of metals with temperature 
m (Rubens and Hagen), A., u, 
262, 469. , 

ultra-red line (PascbEX ; Randall), 
A., ii, 1014. 
visible and ultra-violet, 

and absorption of metals, lot 

TtuVed spectral lines » fte('- 
TltAt'BBSBKf.o), A., H, -«■ 

Spectral analysis of glow 1# “ 

^ points (Dechend), A., n> f 
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Photochemistry 

Spectral lines, curved, in the spark 
spectra of bismuth aud other metals 
(v. Trafbenberg), A., ii, 246. 
Spectral series, ultimate rays in (de 
Gramont), A., ii, 811. 

Spectrum, measurements in the long- 
waved (Rubens and Hollnagel), 
A,ii,l72. 

Photoelectric sensitiveness. See under 
photochemistry. 

Photographic images. See under Photo- 
chemistry. 

Phototropio substances, new (PADOAand 
Graziani), A., ii, 135, 509. 
Photofcropy, and chemical constitution, 
relation between (Graziani), A., i, 
777 ; (Padoa and Graziani), A., i, 
778. 

Phromnia marginella, secretion of 
(Hooper), A., ii, 429. 
- 9 -Phthalaldehyde, condensation products 
of (Thiele and Weitz), A., i, 854. 
u.-Phthalamino-op-cTihydroxyaoetophen 
one (Totin), T., 2517. 

Phthalanil, o-nitro-, and o-amino- (Rupe 
and Thiess), A. , i, 73. 

Phthalanilic acid, Wroohloro-, sodium 
and potassium salts (Tingle and 
Bates), A., i, 850. 

Phthaleina (Guyot and Haller), A., i, 

285. 

Phthalic acid, action of amines on 
(Tingle and Brenton), A., i, 
263 ; (Tingle and Bates), A., i. 
849. 

p-anisidine and^-phenetidine hydrogen 
salts of (Plum, Pughese, and Sel- 
vaggi), A., i, 675. 

3:5-cftchloro-, synthesis of (Crossley 
and Wren), T., 98 ; P., 8. 
di-m-toluidinc and di-ji-chloroauiline 
salts of (Tingle and Bates), A., 
i, 850. 

Phthalic anhydride, rate of hydration of 
(Rivett and Sidgwick), T., 1677 ; 
T., 200. 

isoPhthalic anhydride (Bucher aud 
Slade), A., i, 38. 

Phthaliminoacetoveratrole ( F arben - 

fabrikkn vorm. F. Bayer A Co.), 
A., i, 313. 

a-Phthalimino n-butyric acid (Hildes- 
heimer), A., i, 891. 
a> Phthalimino-op- d ihydr oxyaceto- 
phenone (Tutin), T., 2517. 

wPhthaliminoop-dimethoxyjceto- 

phenone (Tutin), T., 2513. 

Phthalimino-o- and ethoxy aceto- 

phenone (Tutin), T., 2508, 2517. 
a-Phthaliminopropane, a^-Abrojno- 
(Hildesiieimer), A., i, 892. 


a- Phthaliminopropionylveratrole 

(Farbenpabriken vorv. F. Bayer & 
Co.), A., i, 314. 

PhthalodianUide, 3- and 4- nitro- 
(Tingle and Bates), A., i, 850. 

Phthalo-tf-naphthylamic aoid, tetra- 
chloro-, and its sodium and potassium 
salts, and imide, and 3- and 4-niti‘o- 
(Tjngle and Bates), A., i, 850. 

Phthal-o-toluidic acid, fefruchloro- 
(Tingle and Bates), A., i, 850. 

Phthalylcamphylimide (Tingle aud 
Brenton), A.,i, 263. 

Phthalylhydroxylamine, 3:4 and 4:5- 
tftchloro- (Badische Anilix- &8oj>a- 
Fadrik), A., i, 319. 

Phthalyl 2:4-(fmitropheuylethylimide 
(Johnson and Guest), A., i, 311. 

Phthalylphenylethylimide (Johnson and 
Guest), A., i, 311. 

Phthalylthiohenzamide (MAT8Ui), A., i, 
667. 

Phthalylthio-p-toluamide (Mathiu), A., 
i, 667. 

Phycocyanin, preparation of, from 
Oertmimi rubrun (Kylin), A., i, 866. 

Phycoerythrin, preparation of, from 
Ceramium rubrun i (Kylin), A., i, 866. 

Phyllophyllin, and its salts (Will- 
STATTERand Fkitzsche), A., i, 129. 

Phylloporphyrin(MAi:cHLEwsKi; Will- 

statter), A., i, 330. 
hydrochloride and magnesium salt 
(WiLLSTATTF.ii and Fkitzsche), A., 

i, 129, 

Phyllotaonin, formation of, from chloro- 
phyllan (Malarski and March 
lkwski), A., i, 865. 

Physico-chemioal constant*, additive, 
note on the usually adopted method of 
calculating (Rkdgrove), P., 99. 

Physiological action and chemical con- 
stitution of alcohols and acids (Loeb), 
A., ii, 147. 

Physiological fluids, titration of (Wal- 
pole), A,, ii, 541. 

Physostigmine. See Eserine. 

Phytosterol, from rhizome of Civiicfuga 
racetnosa (Finxf.more), A., ii, 801. 
from Gchtutmm, and its acetyl deriv- 
ative (Moore), T,, 2226 ; P., 247. 
from Ornithogalum tkyrsoides (Poweb 
aud Rogerson), A., ii, 338. 
from b*rk of Primus (Finnemore), A., 

ii, 1102. 

from Trifolium vnmrnatitm (Roger - 
SON), T., 1012; P.,112, 
from Ttissilago farfara and its acetate 
(Klobb), A., i, 31. 

from walnut oil, acetate of its dihroin - 
ide (Menoz/.i and Moreschi), A., i, 
318. 
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Piem Bngtlmama, oil torn Ootuintti . 
„.pi2line, A 'ibeorpttwi. 

^ brotod* 
(Gctbiw, Mid Bims). A., J , 98 . A 

Picric Mid, and % ammomum*Mt, 

ooloar of (Sthpasofi), A-, VV 1 ^ 
phtrmucologiwl properties of (Moto.- 

Pioro‘S! , ’a^’on SV«P»»«“ 

chloride oa (Hobssunn), A ■■•Vj j- , 

a-Picrotinie asid, calcium ™ lt ‘ nd ettl J J 
, A •!. 4U4. 


Pinuolin, CjH„0, from cyclohaa,,,,].. 
' *• • ^kr^ar\.^o\ ,&nd its OUffiMWo-a 


no-oximes ? 


anauKHMieiDB aw semicarbazones 

(TABBOUMKHj), A., i, 32. 

- ’CbH« 0., andt&ta oxime and aemicaib- 
l , a 2 om»fflALLBa and 
’■ ■ ; i/855. : . , , 

Pinaeone, preparation of, — 
i . Couturier and Meunier’s process fa 
the'(BlOHAM> and Lakoi.Jis), A 
d i, 455. , . V " 

transformation in cyclic compounds 

a J "--' ‘ ' u 


lcroumc a«iu, — 

ester (Anoblioo), A., I, 404. . 

■litro-derivatiTeMf (Anbblioo), A,, 1 , 

pier tftoxin ( Anoeuco), A. , >• 40 ^L 
Kenduffiie di- and ^tnpoUMitrf 
ethoxidea (Busch and Kogel), A., i, 

Pieryianllinn potaaium 

ethoxtd*, and propexide (Busch ana 

Picrylimiiiae tfi^itaMium i»hntjlolia» 

(Busch and KOgsl), A., i, ^ 

Piorylaniline tripotaasinm prepoxlde 

(Busch and Kogel), A., i, * i 

PiUtoathylanllin. Upotantan PWP- | 

oxide (Busch and 

plcrrl aph thy liarim 
P ‘$fcoxid! and athoxide (Busch and 

Pi^napbtoWn. 

isolratyloxide (Busch and SOosl), K, 

• 

PiMOoheniieal studies (Cohen, 
"ISfllOWW ; CofflM and Inoeti), 

Pi^ai'i tarnation (Neubbko). A., ii, 

^ttv/srsis 

pflowpSWh^conatitntion of (PxhAN), 

phraiologioal F action of (CushM), 
A., ii, 1096.- • .» 

«^s£ks 2 

Us cMoride and p-toimdidc (Blai 
and KOXHL1R), A., t, and 

-eassCT* 

condensation of, 

(COCTUSIEK), A., 1, OKA 


lanarornuraou m cycnc compo 
(MxxR^WN and Uxkrl), A., i, 
Pinene, opening of the cyclobutane ring 
in derivatives of (Cusmano), A l 
686 . 

hydrochloride, rotatory power of 
•> (Vavon), A., i, 497. 

, iiqnid (Barbier and Grignabd^ 

V A., i, 400. 

preparation of terpene alcohols from 
(Chemische Fabrik auf Aktiex 
voRrt. E. Scherino), A., i, 399. 
hydrohalides, their transformation into 
< , hydrocarbons of the santene ani 
tv'tr cyolene types (Kondakoff), A., i, 

, t 327/ < 

oxmMPeilbschaAefp), A., i, 87. 
nitroso-, urethane from (Detois mi 
Ptiurp), A.,i, 575. 
n-nitroeowonitroHo- (CUSMASO), A, i, 

861 . 

d-Pinene-ohloro- oxime, action of piperi- 
dine on (BnacnuXFF), A., i, 121. 
a Pinene c hydipxyiamineoxisie. aid its 
derivatives (Cushaso), A., i, 863. 

a-Pineneisonltroamino oxime, and lls 

sodium and hydroxylamim said 
fflUEHAHO). A., i, 574. 

Pi»en«itrottaniylamina sen “ 

raathane (IIhissen and Philw), K 

phoie arid, active (Bakmbf and Cue. 

■ ward), A.» )> 555- ._ 

J-Pinoeampheel, and ita xanthate (Glint 
HEJSTER and Kobleii), A.,1, 16 ■ 
J-Pinoeamptame, oxime, semicartazona 
and phenyiurethano from (G™ 
meisieb and KoHar.), A, , ■ 

Pinocampboii* 01 ™ 6 ’ o-liyaroxy- ( 

^^’Se MBA..™ - 
/rXt'oa A i^(foH IMS uc.d, 
^ < soa ““ ii 


Co ). A., ii 328- 

Pinut insvlaris, olco-resiu n 

'j£fe“5—c 

442. 
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•pinm mwrrayana, oil from (Schimmel 
k A.; i, 3% 

pinm sikestrU, ^'fiSanination of the 
solid constituent turpentine from 
(Leskuwicz), A., i, 402. 

Piperazine, compounds -of, with phenols 
(St^vignon), A., i, 781. 
Piperazinediaoetio acid, methyl and 
ethyl esters (Franchimont anil 

Kramer), A), i* 139. 
piperalinediethylenediamine, and its 
salts and picryl and benzoyl deriv- 
atives (Franchimont and Kramer), 
A, i, 140. 

Piperaiinediformonitrile (Franchimont 
and Kramer), A., i, 140. 
Piperasinediniftthytonediamme, and its 

picryl and benzoyl derivatives 
(Franchimont and Kramer), A., i, 
140. 

Piperazinedimethylenedinitroamine 

(Franchimont), A., i, 617. 
Piperazine-theophylline, preparation of 
(CHEMI80HE WERKE VOKM. Dr. H. 
Bye), A., i, 81. 

Piperic Acid, methyl ester (Posner aud 
Rohde), A.,‘ i, 847. 

Piperidine, 'absorption spectrum of the 
vlponr-of (Purvis), T., 705. 
ferrichloride (Scholtz), A., i, 97. 

2:4 :6-<nhydroxy-, insulphite, re- 
actions of (Schenkel), A., i, 
875. ; • 

?iperidine-ethylenedi'nitroamino- 
methane (Franchimont), A., i, 617. 
Piperidinemethylnitroaminomethane 
(Franchimont), A., i, 617. 
J-Piperidone, 3-hydroxy-, and 3-atnino- 
and their salts (Fischer and 
ZemplEn), A., i, 101. 
Piperidylmethylmethylethylcarbinol 
(Einhorn, FiedleE, Ladisch, and 
Uhlfelder), A; i, 172. 
i-Piperidyl ^-(l)-piperidyl-methylcarb- 
amide (Einhorn and t. Bagh), A., 
i, 259. 

iperidylthionoarbamic acid, methyl 
ester (Del£pin» and Schving), A., 
i, 721. 

-Piperil-dnaphthylosazone (Padoa 
• and Santi), A., i, 779. 
pPiperil-o- and yj-tolylosazonea (Padoa 
and Santi), A., i, 779. 
iperonal, decomposition of, on heating 
[ with hydrochloric acid (Schut), A., 
i? 390. 

action of chloride of sulphur and 
sulphuryl chloride on (weisse), A., 
i, 853. 

bydrobromide (Gombero and Cone), 
A., i, 872. 

chloro^ (Weissr), A., i, 853. 


Fiperonaldehyde-p-bromophenylhydr- 

azone (Graziani), A., i, 778. 

Piper onaldehyde-o- and w-tolylhydr- 
azones (Padoa and Graziani), A, i, 
136. 

Piperonaldehyde 1:2:4> 1:8:5-, 1:8:4- 
and l:4:5-xylylhydrazone (Padoa and 
Graziani), A., i, 509, 778. 
Piperonyldeoxybenzoin, chloro-, aud its 
methyl and ethyl ethers (Stobbe and 
Wilson), A,, i, 626. 

Piperonylhydracrylic acid, hydrazide of 
(Scuroeter), A., i, 431. 

Piperonylic acid, methyl ester, and 
amino-, bromo-, bropjoamino-, bromo- 
nitro-, cyano-, aad nitro-, methyl 
esters (Oertly ahd Pictet), A., i, 
485. 

Piperonylidene Acetate (Blanknma), 
A., i, 680. 

Piperonylideneacetonei, stereoisomeric, 
action of light on the (Stobbe ami 
Wilson), T., 1722 ; P., 206. 

Piperonylideneammomethyl-l:2:4-tri- 
azole (Manchot), A., i, 442. 

Piperonylideneamino-3-pbenyl-l:2;4-tri- 
azole (Manchot), A., i, 442. 

Piperonylidenedeoxybenzoin, two iso- 
merides (Stobbe and Wilson), A., i, 
626. 

Piperonylidene-4:5 dimethoxy-o-methyl- 
acetophenone (Harding and Weiz- 
mann), T., 1128, 

Piperonyliden 0 -/>-methoxyaoetophwpne 

(Scholtz and Meyer), A., i, 56a 

a-Piperonylidenemetbyl nonyl ketone 
and its semicarhazone (Scholtz and 
Meyer), A., i, 562. 

Piperonylidenepmacoline, and its brom- 
ides and oxime (Boon and Wilson), 
T., 1753 ; P., 208. 

Piperonylmethyltetrahydro-oxazolone 

(Schkoeter), A., i, 431. 

Piperony ltetrahydroxazolone (Sch ro e- 
ter), A., i, 431. 

Pipettes, absorption and extraction 
(Berl), A., ii, 538. 

Pis\m sativum, occurrence of hemicell- 
ulose in the pods of (Schulze and 
Pfenninger), A., ii, 889. 

Pitchblende, rate of evolution of heat by 
(Poole), A., ii, 176. 
analysis of a (Laby), A, ii, 46. 

Pitnitary. body, human, presence of 
iodine in the (Wells), A., ii, 427. 
possible relationship between the, 
and the thyroid gland (Simpson 
and Hunter), A., ii, 428. 
extracts of, action of, on blood- pressure 
(Hamburger), A., ii, 526. 

Pituitin, in cerebrospinal fluid (Cushing 
and Goktsch), A., ii, 1089. 



ii. 1436 


INDEX OF SUBJECTS. 


Pivalie acid, preparation of (Richard 
and Langlais), A., i, 458. 

Plant assimilation and respiration 
(Thoday), A., ii, 800. 
bulbous, development of (Andr£), A. , 
ii, 334, 442. 

constituents, inorganic, estimation of 
iron and aluminium in (Hare), A., 
ii, 1001 . 

nutrients, ratio of, as affected by harm- 
ful soil compounds (Schreiner 
and Skinner), A., ii, 740. 
rate of extraction of, from the phos- 
phates of calcium and from loam 
soil (Bell), A., ii, 745. 
organs, osmotic pressure of (Atkins), 
A., ii, 1100. 

respiration, action of salts on (Zai.eski 
and R EINHARD), A., ii, 990. 
action of stimulants on (Ivanoff), 
A., ii, 532. 

oxidation of sugar in (Kostyt- 
scheff), A., ii, 740. 
dependence of, on the presence of 
lipoids (Palladin and Stane- 
witsc^), A., ii, 799. 
influence of phosphates on the i 
(Ivanoff), A., ii, 438. 
influence of poisons on the (Pal- 
ladin), A., ii, 438. 
peculiar type of (Kostytscheff), i 
A., ii, 532. 

tissues, betaines in (Schulze and 
Trier), A., ii, 748. 

’fixiug and staining tannin in 
(Vinson), A., ii, 744. 

Plants, effect of alkaloidal solutious on 
. (Otto and Roofer), A., ii. 993. 
absorption of Whim hv (Colin and 
de Rufz), A., ii, 533.' 
calcium taken up , as silicates by 
(Mirth), A., ii, 1105. 
osmotic pressure in (Dixon and 
Atkins), A., ii, 533. 
protective action of sodium for 
(OsTERHorr), A., ii, 62. 
occurrence of arsenic in (HeadiiRN), 
A., ii, 890,., 

synthetic production of asparagine in j 
(PRJAJ&IgCHNIKOFP and Schuloff), I 
A., ii, 885 . 

betaines present in (Exceland), A., \ 
ii, 885. 

catalaae in (Rosenberg), A., ii, 992. ! 

ehlorogenic and caffeic acids in | 
(Chakaux), A., ii, 991. 
containing coumarin and decomposable j 
glucosides, action of ultra-violet. [ 
light on (Pouonet), A., ii, 993. 
presence of free hydrocyanic acid in | 
(Ravenna and Tonegitti), A., ii, j 


Plants, assimilation of free atm no ni - 
nitrogen by (Mameu an<1 p™ f 
, A.,ii,645. * LU «H, 

behaviour of nuclein bases in . , 
in (Kiesel), A„ ii, 800. ' fcl 
assimilation of pentoses and nemo , 
by (Bokorny), A., ii, 334 PWltols 
origin and function of p cn 't a ’ ■ 

(RAVEs»AandMoST*SiT'" 

993. •a ", 

position at which the sit,* 

“ 533 s “ “ d iD (W*U, 
behaviour of, towards lithium a l„ 
(Ravenna and Zamobasi), a j 


influence of amesthetics and of m 11 „, 
coumarin-producing (Hucner.l t 
11 , 63. h ” 


influence of varying relations between 
lime and magnesia on the growth 
[Bernadini and Sinisoaechi) a 
ii, 61. 1 ‘ ’’ 


action of different amounts of copper 
in the soil on the growth of (Simon) 
A., ii, 64. 1 


green, formation of formaldehyde in 
(SCHRYYER), A., ii, 334. 
action of gaseous formaldehyde on 
(Grafe and v. Porthkim) 4 
ii, 335. 


action of vapourB on (Miranije) 4 
ii, 884. 

higher, action of hydrolysable salts on 
(Gr£goire), A., ii, 644. 
fermentative cleavage of ammonia 
iu (Kibsel), A., ii, 439. 
labiate, presence of staohyose in 
(Piault), A., ii, 336. 
ornamental, nitrogenous and mineral 
composition of (Hkbert and 
Truffaut), A., ii, 150. 
water, influence of electricity on the 
assimilation of carbon dioxide by 
(Koltoxskj), A., ii, 333. 
detection of arbutin and inethylarbutin 
in (BouRQURLOTaml Fichte.viiolz), 
A., i, 273. 

estimation of chlorophyll in (Malap.- 
ski and Marchlevvski), A, ii. 

362. 

Platinum, atomic weight of (Archibald', 
* A., ii, 43. 

incandescence of(MEUSiEK), A., ii, 15. 
solution of, in sulphuric « acid 
(DelKpine), A., ii, 135. 
red colloidal metallic (Wohler and 
Spengel), A., ii, U>75. 
electromotive behaviour_of the oxides 
of (Grure), A., ii, 927. 

Platinum black, preparation of JM cUzk* 
MOTT), A., ii, 304. 
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platinum metals, magnetic suscepti- 
bilities of (FlNKE), A., ii, 179. 
platinum organic compounds (Ostro- 
MISSLBN8KY and BERGMANN),A.,i,887. 
Platinum wire, cleaning of (de Koninck) 
A., ii, 541. 

substitute for, in qualitative analysis 
(Kirby), A., ii, 445. 
behaviour of, to hydrogen at high 
temperatures (v. Pi rani and 

Meyer), A., ii, 719. 
m-Plato-pyridine -ammine-chloro • 
sulphite (Ostromisslensky and 
Bergmann), A., i, 887. 
Plato-semitolylenediamine chloride 
(OSTKOMESSLENBKY and BeRGMANN) 
A., i, 888. ; 

Platinum, colorimetric, estimation of 
small amounts of (Mingaye), A., ii, 78. 
Plumbojarosite (Hille brand an<i 

Wright), A., ii, 966. 

Plumboniobite earths (Hauser), A., ii 
221 . 

Podolite, probable identity of, with j 
dahllite (Sohaller), A., ii, 1076. 
Poison, active principle of a Benin spear I 
(Laidlaw), a., i, 54. 
of Adenium Uongkel , from the French 
Soudan (Perrot and Leprince), 
A., ii, 151. 

Poisons, union of, with cardiac muscle 
(Vernon), A., ii, 1086. 
and enzymes (Bywaters and Wal- 
ler), A., ii, 786. 

action of, on enzymatic processes 
(Santesson), A., ii, 331. 
action of, on plant respiration (Pal- 
ladin), A., ii, 438. 
resistance of animals to, elfect of diet 
on the (Hunt), A., ii, 736. 

Poisoning, cobra, and hsemolysis (Bang), 
A., ii, 229. 

by tolylenediamine (Joannovics and 
Pick), A., ii, 435. 

Polonium, extraction of (Curie and 
Debierne), A., ii, 251. 
radioactivity of, rate of decay of the 
(Waters), A., ii, 569. 
a -rays of, decomposition of water by 
the (Bergwitz), A., ii, 377. 
Polycarboxylic acids, nnsym metrical, 
course of Friedel-Cratt’s reaction w’itli 
(Kirfal), A., i, 504. 

Polychroism of artificially coloured 
crystals (Gaubkrt), A., ii, 4. 
Polycyclopharic acid (Kunz-Krause 
and Manicke), A., i, 678. , 

Polyflstula method of London 
(Sawitsch), A., ii, 422. 

Polymorphism and isomerism (Cjusa 
and Padoa), A., i, 196 ; (Stgbbk and 
Wilson), A., i, 623; (Four), A., ii, 23. 1 


Polypeptides, synthesis of (Fischer and 
Luniak), A., i, 136 ; (Abder- 
halden and Schuler), A. i, 304 ; 
(Abderhalden and Suwa), A., i, 
637 ; (Fischer and Fiedler), 
A., i, 656 ; (Fischer and Roes- 
ne j k )i, A-, i, 657 ; (Abderhalden 
and Weber), A., i, 718; (Abdek- 
halden and Hirsch), A., i, 720. 
synthetical, study of enzymes by 
means of (Koelker), A., i, 794 . 
estimation of, in urine (Henkiqurs 
and Sorensen), A., ii, 164. 
hy the formaldehyde-titration 
(Henhiques and Sorensen), A 
ii, 466. 

Polypeptones, utilisation of, by the 
tubercle bacillus (Koelker and Ham- 
mer), a., ii, 737. 

Position isomerism, relation of, to 
optical activity (Cohen and Dudley). 
T., 1732; P, 209. 

“Potash Balts,” is their hygroscopic 
nature an advantage to vegetation 1 
(Tacke). A., ii, 340. 

Potassium, monatoniioity of the mole- 
cules of (Wexz), A., ii, 1061. 
fundamental spectrum of (Gold- 
stein), A., ii, 669. 
ultra-red line spectrum of (PasoHEN), 
A., ii, 1014. 

spark: spectrum of (Schillingek), A., 
ii, 369. 

vapour, absorption spectrum of . 
(Brvan), A., ii, 87. 
dispersion of light by (Brvan), 
A., ii, 914. 

compressibility of, at different tem- 
peratures (Protz), A., ii, 187. 
radioactivity of (Elstkr and Geitel), 
A., ii, 378 ; (Henkiot), A., ii, 
678. 

behaviour of lithium towards (Ma- 
fslNG anil Tammann), A., ii, 610. 

Potassium alloys, with mercury, photo- 
electric effect of (Pohl and Prino- 
SHEIm), A., ii, 922. 

Potassium salts, native, methods of 
analysis of (Roemer), A., ii, 347. 
insulated, electric charges acquired in 
high vacua by (McLennan), A., ii, 
678. 

Potassium arsenosomolybdate (F>phuaim 
and Feidel), A., ii, 301. 
bromate, physiological action of (San- 
tesson), A., ii, 431. 
carbonate, potassium ethyl dipropyl- 
malonate and water, equilibrium in 
the system (M’David), A., ii, 
837. 

chloride, vapour pressure of aqueous 
solutiojisof (KrausKOFE), A.,ii ,688 
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Potassium chlorate, action of, on- cob - 
_• centra ted Bulphuric acid; (Smith), 
P.,124. 

bichromate, reaction of, with am- 
monium -chloride (Frankforter, , 
Rokhbich, and Manuel), A., ii, „ 
292. ‘ ‘ ' 

hydroxide, equilibrium of, with mer- 
curio bromide and chloride (Herz), 
A.,ii, 945. 

presence of paraffin in, and pre- 
paration of a colourless alcoholic 
solution of (Bbngen), A., ii, 

446. 

action of, on calcium phosphate 
(Oechsner dk Coninck), A., ii, 
958. 

iodide, solubility of, in methyl alcohol 
(Centnrrbzwek), A h ii* 500. 
and iodine, Bolubility of, in aqneous- 
alcoholic solutions (Parsons and 
Corliss), A., ii, 1061. 
and copper Bulphate, velocity 6f re- 
action between (Olivkri-Man- 
dalX), A., ii, 490. 

in-iodide, conductivity and ionisation 
of (Bray and MacKay), A., ii, 
820. 

mercuri-iodide, phenomena observed 
when, is dissolved in ether and 
water (Marsh), T., 2297; P-, 
50. 

line iodide (Ephraim and Model), 
A., ii, 851. 

permanganate, electrolytic production 
of, from potassium manganate 
(Askbnasy and Klonowski), A., 
ii, 413. 

nitrate, estimation of, in meat, by 
means of nitron (Paal and Gang- 
hofeb), A., ii, 458. 
oxyselenophosphate (Ephraim and 
Mailer), A., ii, 207. 

silicotungstates, dr and dissimilarity 
in properties of (Copaux), A., ii, 

801. S'- 

sulphite, influence of substances in 
solution on the velocity of crystal- 
lisation and the crystal -habit of 
(W«KS), A., ii, 28. 
thermal analysis of the system : 
potassium fluoride and (Karan- 

] ii, 88. 

K’lujti&r in concentrated 

«£*> solutions of non- electro- 
lyteu (%>x and Gauge), T., 877 ; 
P.» 27. 

and sodium sulphates, transformations 
in mixed crystals (N A cken), A., ii, 
501. . ■ 

Potassium cuprkitrates (Pickering), 

T., 1837 ; P-, 17- 


Potassium forrocyanide, action of 
-/•hydrogen.^ anrichloride, ai L 2 

■ - oyanidB,finely*divideil gold, and wj 
hydroxide (Burna), A, ii S? 
728. ’ ,u > 

ferro- and fem-cyanides, iodomet tic 
estunatioa of (MuckleshbeoLa 
ii, 761 ; (MOller and DiAZ 
thaler), A.,di, CIO. 
methylstannioaroonate (PSeipfep 

LeHNHARDT, LUFTEnsftlMB 
Prabe, SCBNURMANN, and Tni-Z 
me kirb), A., i, 724. 
thiocyanate) cryohydrate of (Vast 
liotf), A., i, 465. 
thioryanate and pyridine, the system 
(Wagner and Zeunek), a ii 
942. 

cobalbsaa thiocyanate, absorption spec- 
tra of, in organic solvents V 
Zawibbri), A., ii, 562. 
Potaaiium, quick detection of small 
amounts of (Bowser), A. ii 
847. 

estimation of (Cavazza), A, ii, 453; 

(Bowbrr), A., ii, 999. 

'estimation of, as potassium platini- 
chloride (Bohland), A., ii, 548. 
estimation of, in silicates (Veewev), 
A., ii, 74. 

estimation of assimilable, in soils 
(BiAler-Cbatelan), A., ii, 153. 
Potential. See under Electrochemistry. 
Pottery manufacture, lead silicates in 
relation to (THOKre and Simmonds), 
T.,-2282 ; P., 254. 

Powders, smokeless, estimation of nitro- 
gen in (Beri. and Jubhissks), A., ii, 

240. 

Praseodymium , action of, on the frog’s 
heart (Mines), A., ii, 794. 
Pntonsol and its triacetyl derivative 
(Power and Salway), T. , 238 ; P. ( 

20 . 

Pratol from red clover flowers, and it) 
acetyl derivative (Povvsa and 0 
WAT), T., 233; P.,20. 

Piocioni stone), influence of Rontgen, 
radium and cathode rays on (5 Ieveke), 
A., ii, 9. „ . . 

Proolpltatss “ amorphous, prool or 
their crystalline nature (v. 
Weibarn), A., ii, 399. 
small, apparatus for collection 
(Diepolper), A, ii, 343. 
Precipitation, inhibition of, by P re ' 
cipitoids (Spat), A., ii, 9/1. 
resctionS, determination of the can- ■ 
tiveness of (Bottger), ■< 1 

PredpUoids, inhibition of precipitati™ 

by (Spat), A., ii, 971. 
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Preftnitic acid. (benzene~l:2iZ:5-tetra‘ 
carboxylic Pacid), constitution and 
esters of (BaMPORD and Simonsen), 
T. } 1906;, P., 206. 

Pressor bases in nrine (Bain), A., if, 

-■ 

Pre«#nre uniform in all directions, pre- 
aimed chemical and physical effects of 
(Spezu.), A., u, 773. 

Primeverafle, ah enzyme in Primula 
nfficiftidis (Goris and MascrR), A., ii, 
64. ' / . 

Primeverin, a glucoside occurring in 
Primula, officinalis (Goris and 
Mascr^), A., ii, 64. 

Primula officinalis^ two new glucosides 
in (Goris and Mascr£), A. t ii, 63. 

Primulaverin, a glucoside. occurring in 
Primula officinalis (Goris and 
MascrS), A., ii, 64. 

Prisma tine from Waldheim, Saxony 
(Uhlig), A., ii, 311. 

Proline, formation of, by hydrolysis of 
gelatin (Fischer and Boehner), A., 

i, 345. 

i Prolyl-d- and Z-phenylalanines, and 
the copper salt (Fischer and Luniak), 
A., i, 136.- 

irarw-tycfoPropah*-l:2:8-tricarboxylic 
acid, ethyl ester (Darapsky), A., i, 
437. 

cpcfoPropane»l-carboxylic acid, 1-cyano-, 
ethyl ester (Mitchell and Thorpe), 
T., 1002: : 

Propenylsuccinio acid and its calcium 
salt (Fichter and Probst), A., i, 
217. t 

Prophylaxis in malaria (Graziani), A., 

ii, 982. 

Propionamidophosphoryl, a-tfichloro-, 
t/tchloride (Steinkopf, Bodrmann, 
Grunupp, Kirchhoff, Jurgens, and 
Benedek),‘A., i, 308. 

Propionanilide, ^-hitro* (Tingle and 
Burke), A., i, 21. 

Propionio acid, sodium salt, compound 
of, with acetic anhydride (Tsaka- 
lotos), A., i, 458. 

Propionio acid, a-bromo-, interaction of, 
and its sodium salt, with silver 
salts in aqueous solution (Senter), 
T., 346; P., 23. 

1-, and its inactive form (Ram berg), 
A., i, 4. 

rfithio-, methyl ester (Houben and 
Schultzs), A., i, 711. 

Propioiminomethyl ether (Matsui), A., 
i, 696. * 

y-Propionyl-n-butyric acid, semicar- 
bazone and p-nitrophenylhydrazone 

(Blaise and Koehler), ,A., i, 

561. • 


Propionylcatechol, 4-a- and 0-sunino-, 
and their hydrochlorides (Farben- 
fabriken vorm. F. Bayer & Co.) 
A., i, 314. 

2-Propionyl-2- ethylepcfopentanona 

(Blaise and Koehler), A., i, 627. 

5-Propionyl-n-heptoic acid, and its 
derivatives (Blaise and Koehler), 
A., i, 627. 

2-Propionylcpcfohexauone, derivatives of 
(Blaise and Koehler), A., i, 627. 

8-Propionyl-?i-hexoic aoid, -and its eemi- 
carbazone (B laise and Koehler), A., 
i, 627. 

Propionyl-lenoinamide, bromo- (Bek- 
gell and v. Wulfing), A., i, 
365. 

rf-Propionyl-Meucyl-d-isolencine, 
a-bromo- (Abderh alden and Hirsch). 
A., i, 720. 

2-Propionyl-2-methyki/c/opentanone 

(Blaise and Koehler), A., i, 627. 

2-Propionylcyr7(/pentanone, salts and 
derivatives of (Blaise and Koehler), 

A. , i, 627. 

Propionylserine, a-bromo- (Fischer and 
Roesner), A., i, 668. 

Propionylveratrole, a-amino- (Fahben- 
FABRIKEN VORM. F. BAYER & Co.), 
A.,i, 314. 

o-, m-, and p-Propoxyben«oic acids, 

menthyl esters of (Cohen and Dud- 
ley), T., 1742.; 

0 - and p-woPropoxy benzoic acids, * 

menthyl esters of (Cohen aud Dud- 
ley), T., 1743. 

Propyl alcohol, specific gravity of mix- 
tures of water and (Dokoschewsky 
and Roschdestvensky), A., i, 85. 

a-woPropyl-y-acetylbutyric acid, and its 
aemicarbazone (Schtmmel & Co.), A., 
i, 758. 

n- and wo-Propylammoninm, iridi-chlor- 
ides and bromides (Gutbier and 
Riess), A., i, 97. 

phtinibroniide (Gutbier and Baurie- 
del), A., i, 12. 

Propylbenzene, y-iodo- (v. Braun), A., 
i, 844. 

isopropylbenzene, p-iodo-, iododichlor- 
ide and other derivatives (Schreiner), 
A., i, 468. 

ft- Pro py lb enzecv/cfohep tadienone 
(Thiele and Weitz), A., i, 854. 

p- wwPropy lbenzylidene -p-aminobenzoic 
acid (Manchot and Furlong), A. t i. 
34. 

a-iso-Propylbntyric acid, 0-hydroxy- 
synthesis of, and ethyl ester and salts 
(Matzurevitsch), A., i, 89. 

1 - Propylcitronellol (Au.sterweil aud 
Cochin), A., i, 572. 
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2-Propyldihydroiwindole, and its deriv- 
atives (Scholtz and Wolf rum), A., i, 
773. 

woPropyldipheEyl-l:l':2'-tricarboxyb& 

acid, 8-hydroxy- (Bucher), A., i, 
239. 

Propylene, preparation of (Senderens), 
A., i, 649. 

oxide, and the corresponding hydroxy- 
chloroacetate (Pruk.schaAkff), A., 
i, 86. 

Propylenediammonium, iridi-chloride 

and bromide (Gutbier and Ribss), 
A., i, 98. 

platinibroraide (Gutbier and Baurie- 
del), A m i, 13. 

Propylenegnanidine. See 2-Imino- 
4 -methyltetrahydroglyoxaline. 

(/- and Z-woPropylheptanonolide (Bar- 
bier and Grionard), A., i, 555. 

Propylidena rfiacetate (Wkoscheider 
and Spath), A., i, 155. 

i-wPropylideneacetoacetaldehyde, and its 
copper salt (Couturier), A., i, 299. 

tsoPropylideneacetone. See Mesityl 
oxide. 

Propylidenebishydrax obentene ( R as sow 

ard Baumann), A., i, 79. 

l-isoPropyki/c/opentan-l :a-diol (Meer- 
wein and USKEL), A., i, 857. 

i.wPropylwophthalic acid, synthesis of 
(Baroellini), a., i, 744. 

j>-woPropylityryl nonyl ketone (Scholtz 
and Meyer), A., i, 562. 

Propylsueeinic acid, anilide, anil, di- 
amide, dihydrazide, and dibenzylidene 
derivative of(LncQUlN), A., i, 10. 

Propyltheophylline, chlorohydroxy- 
(Chemischf. Werke vorm. Dn. H. 
Byk), A., i, 766. 

Propyl ore thane, and its nitroso-deriv- 
ative (Xirdlinoer, Acree, and 
Heaps), A., i, 342. 

Protagon, comparison between the pro- 
perties of, and those of a mixture 
nf phosphatides and cerebrosides 
(Cramer), A., i, ^96. 
non-existence of, iu the brain (Rosen- 
heim and Tebb), A., i, 529. 

Protaminet (Kossel), A., i, 906. 
action of proteolytic enzymes on 
(Takemura), A., i, 82. 

Protein, parenteral administration of(v. 
Korosy), A., ii, 1084. 
action of alkalis on ( Kossf.l and 
Weirs), A., i, 791. 

content in the human organs (Mao- 
npb-Lrvy), A., ii, 426. 
in the pancreatic juice (Wechsler), 
A., i, 527. 

cleavage in the sloinarlitSniKUNERT), 
A., ii, 322. 


Protein, formation in ripem^, \ a 
(Schulze and Winterstf^i * 
ii, 644. A - 


m plants, tne part played bv nw, 
in the formation of (Zalk ki V T 
ii, 149. h 

cleavage products, value 0 f ■ 
metabolism (Abdeehhpev J 
Frank), A., ii, 322 (Abder 
halden and Glamser: Anon' 
halden and Manoi.iu)* a. r 
521 Abderhalden and Rona^ 
A., ii, 877 ; .(ARDERHALDRx'and 
Suwa), A., ii, 975. a 

of the partial hydrolysis of (Abdeb 
halden and Suwa), A., i r )29 
coagulation, the relation ’ between 
muscle rigor and (Rossi), A ii 
730 . h ' ”■ 


lysine -free, putrefaction of (Acre? 

MANN), A., i, 288. 
the phosphoralion of (Neuberc and 
Poi.lak), A., i, 610. 

of Bence-Jones, so-called (Chris- 
TIAF.N9, GfcRARD, and Thom\s' 
A., ii, 733 ; (Williams), A., ii’ 

981. 

is it produced from osseo-albnmoitl ? 

(Rosenbloom), A., ii, 73i. 
resorption of the (Bobchabdt and 
Lippman), A., ii, 521, 
solutions, behaviour of, with acetone 
(Weyl), A., i, 287 ; ii, 468. 
influence of urea on the internal 
friction and conductivity of 
(Moruzzi), A., i, 791. 
metabolism. See under Metabolism, 
combinations, determination of iodine 
in (Rices), A., ii, 650. 

Proteins, general chemistry of (Mich aeli« 
aDd Rona), A., i, 646, 905. 
adsorption of (Biltz and STEim\ 
A., i, 209. 

the refractive indices of solutions of 
(Robertson), A., i, 526, 793. 
heat coagulation of {Chick and Map- 
tin), A., i, 597. 

differentiation of, by the precipitin 
reaction (Welsh and Chapman), 

A., ii, 975. 

electrochemistry of (Robertson), A., 
ii, 679, 939. . 

catalytic action of ( Dakin), A., i, 191- 
hvd roly sis of (Abdemialdes), A., i, 
'447,792. ,« .. 

by acids, the quantity of amiao-acwU 
yielded by (Osborne and Breeses 
A., i, 447. . , . 

by sulphuric acid (bKRAt’F 
Krause), A., i, 447. 
by. hydrogen chloride (PfasslJi a-i 
i, 289. 
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proteins, partial hydrolysis of (Abdkr- ; 
. rfALDEN), A., i, 211 ; (Abdke- 
halden aijd Funk), A., i, 320 ; 
(Levene, van Slyke, and Birch- 
ard), A., i, 794. 

synthesis and cleavage of, in the 
animal organism (Abderhalden 
and London), A., ii, 425. 
difference in nutritive value of, iu 
relation to their composition (Zis- 
tereB; Voit and Zisterer), A., 
ii, 4fi5. 

protective action of, on enzymes 
(Rosenthaler), A., i, 600. 
compounds of, with inorganic haloid 
salts (Simon), A., i, 527. 
of milk, biological differentiation of 
milk and (Kollmeykr), A., ii, 
683. 

precipitation of, by salts, of heavy 
metals, calorimetric investigation of 
the (Gayda), A., i, 527. 
iodo- (Neuberq), A., i, 704. 

Proteins, colour reactions of (Reichard), 
A., ii, 363 ; (Arnold), A., ii, 
560. 

analysis of (Etard and Vila), A., i, 
598; (Osborne and Jones), A., i, 
598 ; _ ii, 763. 

estimation of, in milk and blood 
(Weyl), A., i, 287. 
estimation of peptide compounds in, 
and in their cleavago products 
(Henriques and Gjaldbak), A., 
ii, 764. 

See also Serum proteins. 

Proteolysis, gastric (Choay), A., ii, 
516. 

Prothrombin (Howell), A., i, 793. 
Protocatechualdehyde, semicarbazone of 
(Knopfek), A., i, 433. 
chloro-, and its derivative with ethyl 
chlorocarbonate (Weisse), A., i, 853. 
P roto catechyl tropeine , pharmacol ogica 1 
action of (Marshall), A., ii, 639. 
Protoplasm and blood, neutrality equili- 
brium iu (Henderson), A., ii, 139. 
Prnnase, occurrence of, in plants (Arm- 
strong; Armstrong and Horton). 
P., 334. 

Prunetin, and its derivatives (Finne- 
more), A., ii, 1102. 

Prunetol, and its derivatives (Finne- 
MORE), A., 1002. 

Prunitrin (Finnemore), A., ii, 1103. 
Pruned, and its sodium derivative (Power 
and Moore), T., 1104; P., 124. 
Prunus, examination of the bark of a 
species of (Finnemore), A., Ii, 1102. 
Prurns serotina (black cherry), the con- 
stituents of the leaves of (Power and 
Moore), T., 1099 ; P., 124. 


Pmalmndumi iifrimm Uiubimrac), 

hydrolysis of new alkaloid from (Four- 
NEAu), A., i, 501. 

Pseudonepheline, from Capo di Bove, 
near Rome (Zambonixi), A., ii 
1078. * ’ 

Ptyalin concentration, relation of, to 
diet and to the rate of secretion of 
saliva (Carlson and Crittenden), 
A., ii, 516. 

Pueherite, from West Australia (Grif- 
fiths), A., ii, 47. 

Pukatea, alkaloids of the (Aston) T 
1381 ; P., 11. 

Pukateine, and its salts (Aston), T., 
1382; P.,11. 

Pulegenic acid, methyl ester, reduction 
of (Rupe and Burgin), A., i, 378. 
Pulegone, conversion of, into men them's 

(Auwebs), A., i, 122. 

oxime, hydroxylamineoxime, nitroso- 
hydroxylamine and semicarbazone 
(CrsMA-so), A., i, 183. 

Pulegyl alcohol, and its derivatives 
(Rupe and Burgin), A., i, 378. 

Pump, Toepler (Steele), A., ii, 602; 

(v. Antropoff), A., ii, 94". 

Pumpkin. Sec Cucurbita Pcpo. 
Purgatives, saline. See Saline purga- 
tives. 

Pnrgic acid, hydrolysis of (Vutockk), 
A., i, 274. 

Purine formation, origin of (Mares), 
A., ii, 973. 

metabolism. See Metabolism. 

Purine bases, of the bone-marrow (Thar), 
A., ii, 141. 

in cancerous tumours (Saiki), A., ii, 
146. 

estimation of, in mine (Kksnaway), 
A., ii, 83. 

Purine enzymes, in the rat (RoilPf. and 
Jones), A., ii, 430. 

Purpuric acid (Hantzwh and Robison), 
A., i, 200. 

Putrefaction bases, production of 
(Ellingkr), A., i, 447. 
from the decomposition of soy- 
beans ( Glycine hispida) (Yosh- 
IMURA), A., ii, 1103. 

Pyramidone. titration of (Lemairk), 
A., ii, 909. 

Pyranthrene (Scholl and Putsch iw- 
ausuheg), A., i, 272. 

Pyranthroqe (Scholl and Seer), A., i, 
271. 

Pyrazines, substituted, and their salts 
absorption spectra of (Tutin and 
Catos), T., 2524 ; P., 245. 
Pyrazo.’v>coumarazone, and 4-bromo- 
(Michaelis and Ziesel), A., i, 
513. 
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Pyraxele. new preparation of (Oliveri- j 
MandalX), A., i, 433. # . 

FrraioUneB, influence of constitution, on 
the conversion of phenylhydrazones of 
unsaturated compounds into (Attwera 
and Voss), A., i, 70. 

PTraaoqulnasoline, 7-chloro-, ana 7- 
hydroxy- (Michaelis and Ziesel), 

A., i, 618. . 

Pyrene, formation of, from thebame 
(Freund), A., i, 631. . 

structure of (Langstrin), A., i, 726. 
Fyreuic ad* «- and fl-methyl hydrogen 

esters of (Ukosteis), A., i, 726. 

Pyridine, absorption spectra of the 
vapours of* and its derivatives 
(Purvis), T„ 692; P.,46, 
equilibrium in the system and 
mercuric chloride (McBride), A., 

and potaesium thiocyanate, the system 
(Waoner and Zerxsr), A., u, 942. 
action of aulphites on (Rkitzenstiin 
and Bkeunins), A., i, 876. 
action of, on l:3dichloro.4:6-dinitro- 
benzena (Zincke and WeisffeN- 
NINc), A., 1, 685. ■ 

action of, on 2-chloro-3:5*dimtroben- 

zoic acid (Zincke), A., i, 556. 
behaviour of, in goats and pigs 
(Totani and Hobhiai), A.. ii, 
881. 

derivatives,, formation of, from Uie 
condensation products of aldehydes 
with ketones (ScBOiTZ and Meyer), 
A., ii 561. 

hydrate (de Coniwck)* A., i, 188. 
Pyridine basee, action of l-ehloro-2:4- 

dinitro-benzene on (Reitzenstein and 
Staum), A., i, 283. 

Pyrtdininm iridi-chloride and bromide 
(Gutbieb and Rises), A., i, 98. 
molybdenum cyanide (Rosenhiix, 
Garfunkel, and Kohn), A., 1 , 
102 . 

stannic salts (Pfeiffer. Friedmann, 
and Rebate), A., i, 877. 
a PrridlninjnaeryUe Mid, derivatives of 
(Pyeiffir, LaotenboRo, and Bi- 
kencwrio), A., i, 879. . 

PyridinitaiJUbie aeid, derivatives or 
(PEIIITM, Langinburo, and HI- 
kincweio), A., i, 878. 

Pyrimidine derivativesr metabolism o! 
(Mendel and Myer$), A., u, 

521. . 

containing merenry, preparation ol 
(FaRbexfabriken voe«. r. 
Bayer t Uo.), A., i, 804. 
PvrimidiMs (Johnson), A., >, o» > 
(Wheeler, McFarland, and 
Storey), A., i. 188. 


6-Pyrimidone, 2:4-diamino-5 succiml. 
animo- (Farbenfabrik en voum p 
Bayer & Co.), A., i, S9. 

Pyrites- analysis of (V ilstrup). a ii 
458. 


- 458'. 

estimation of sulphur in (Zrhetmayh 
A., ii, 802. 'I' 

estimation of sulphuric acid and 

sulphur in (Huybrechts). a ii 
544. e ' ’ 

a-Pyrocrewl, constitution or (Zmfo 
zlikar), A. ,1, 763. IEK ‘ 


ZLIKAKj, i, (uo. 

pyrogallol dimethyl ether, M * i CJ g CDt 
for chromic’ acid, ferric salts, and 
nitrites (Meyerfeld), A., ii, 901 . 

frJ 4 ft M11...IJ 


Pyrola rotundifolw, glucoside 0 r 
(Fichtenholz), A., ii, 889. 
Pyrrols, absorption spectrum of (Prp. 
vis), T., 1648; P.,201, 
derivatives, synthesis of (Pilots) A 
i, 277. ' '' 

Pyrrolidineearhoiylic acid, preparation 
of calcium salt (Abderbaldes and 
Kautzsch), A., i, 280. 

Pyrrolidone derivatives, amino., fa® 
mesityl ozide (Kobe and Bl's'i. a 
i, 136. 

Pyrrolidoneearboxylic chloride (Abdei:- 
halden and Sdwa), A., i, 687. 
Pyrrolidoneearboxylic acid, formation 
of (Abderhalden ind Kavtzsch), 
A„ i, 768. 

Pyrrolidonylglyoine, and its ethyl ester 
and copper salt (Abdekhai,I)*s and 
Stjwa), A., i, 687. 

Pyrrophyllin, and its salts (Will- 
stattek ami Fritzsche), A., i, 128. 
Pyrro porphyrin, and its ester and salts 
(Willstatter and Fritzsche), A, i, 
129. 

Pyrryl ethyl ketone, phenylhydmooi 
(Obdo), A., i, 426. 

2-Pyrryl propyl ketone, and its phenyl- 
hydrazone (Oddo), A., i, 426. 

Pyrnvaldehyde-bii seinieirbaioneiftoi 

and Kessler), A., i, 94. 

Pyruvic acid, preparation of (Worn, aid 
Maau), A., i, 606 , 


Onarti, crushed, action of, «” ” tBtl 
solniions (Patten), A., u, 950. 
Quereitol pir«f.apho S phatc 

Qner«itrin, 0 'ami its irisodium denn* 
(Moore), P.,182. .. „ 0 

ftuercyite (Lacroix), A., n. 

ftuinaioline* (Booert and 1 ' 4 

A., i, 283 ; (Booert, A**m>, 
ChaJIBEBs), A., i, 893. 
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4-Quinazolone*2-carboxylic acid (4- 

* hydroxyquiiuizoli'iie-‘2-carb(/xylic acid) 
and its amiqpnimu salt and ethyl ester 
(BogerT and Gortner), A., i, 284. 

Qttinhydrones, from chloranil and aro- 
matic hydrocarbons (Haakh), A., i, 
43. 

Quiniafy constants of the first and 
second dissociations of (Barratt). 
A., ^ 336! 

action of chlorine and ammonia on 
(CSmanducci), A., i, 581. 
effect of, on resistance to infection 
(GRAZIAN1), A., ii, 982. 
influence of, on trypanosome infection 
(Morg knroth and Halberstaed- 
ter), A., ii, 881. 

hydrochloride, rotatory power of 
{Andr6 and Leulier), A., i 
581. 

8- Quinine ethiodide, action of Grig- 
nard’s reagent on (Freund and 
Mayer), A., i, 132. 

Quinine salts, tests for parity of (Tutin), 

: A., ii, 1124. 

^ Quinol monomethyl ether, benzoyl- 
l amino-, and nitro-, ..henzoate of 
(Kauffmann and Fritz). A., i, 
377. 

triphenylmethyl ether (Suhmidlin, 
Wohl, and^HOMMEN), A., i, 377. 
dichloroacetate (Aberhalden and 
Kautzsoh), A., i, 254. 

luinol, 2-5*dinitro-, as an indicator for 
measuring hydrogen ion concentration 
{Henderson and Forbes}, A., ii, 
541. 

iuinolbenzein, and its chloride (v. 
Baeyer, Aickelin, Diehl, Hal- 
lensleben, and Hess), A., i, 252. 
its salts and dimethyl ether (Kehr- 
MANNand Silzer), A., i, 408. 

luinoline, absorption spectra of, as 
vapour liquid and in solution (Pur- 

i vis), T., 1035 ; P., 113. 
^-hydroxyazo-derivatives of (Fox), T., 

; 1332 ; P., 1S1. 

sulphosalicylate (Prunier), A., i, 

. 68 . 6> 

ninoline, 3-acetylamino-, 3-amino-, and 
its coloured salts, 2-chloro-3-amino-, 
and 3-hydroxy-, and its sulphate 
(Mills and Watson), T., 746 ; P., 
56. 

5 :7-dibromo -8-amino-, acetyl and 

benzoyl, derivatives of, ana 5:7*d£- 
bftmio-8-nitro-, and its platini- 
chloride (Kunckell), A., i, 507. 
8-hydroxy-, metallic salts 4 of (Fox), 

; 1119; P.,134, 

jdihydroiy- (Edinorh and Rohler), 
A. , i, 64. 


Quinolines, tricyclic ( Bu rsche, Schmidt. 
Iiedtke, and Rottsiefbr), A., i 
880. ' 

MoQuiuoliae bases, synthesis of (Pictet 
and Gams), A., i, 773. 
derivatives (Pvman), T., 264 ; P., 21 ; 
(Ptman and Rrynolds), T„ 1320 •' 
P., 180. 

Qninolineazo-8 hydroxyqninoline, and 

ite sodium salt and hydrochlorides 
(Fox), T., 1316. 

Quinoline-S-axo-fl-aaphtliol (Mills and 
WATSON), T., 753 ; P., 66 . 

Quindineazophenetole (Fox), T., 1347 

Quinolineaaophenol, and its hydro- 
chlorides and acetate (Fox), T., 1346. 
Quinoliue-3-carltoxyamide, and 2-chlom- 
(Mills and Watson), T., 745; P., 
56. 

QuinoIine-6-carboxylic acid, ethyl and 
diethylaminoethyl esters, hydro- 
chlorides (Einiiorn and Feibrl- 
mann), A., i, 134. 

4 Qninolinsiodoacetamide (Ei shorn and 
Gottler), A., i, 134. 

Quinoline -6-mercaptan-8-carboxy lie 
acid, benzoyl derivative (Edinoer and 
Buhler), A., i, 64. 

Quinoline-red (Vongerichten. and 
Krautz), A., i, 201. 

Quinolinium stannic salts (Pfeiffer, 
Friedmann, and Rebate), A., i, 
877. 

iridi- chloride and bromide (Gutbier 
andRiESS), A., i, 98. 

4-Quinolone, 2:3-dihydroxy-, and its 
benzoyl derivative (Heller and Tis- 
chner), A., i, 65. 

Quinolphthalein methyl eater, salts of 
(Kehumann and Silzer), A., i, 407. 

Quinolquinone-chloro- and </ichloro- 
imide (Knoiir), A., j, 324. 

Quinolyl iwqninolyl ketone and its 
oxime (Vongeriohten and Krautz), 
A., i, 201. 

Qulnone C 21 H 16 0 4 (two isomerides) from 
oxidation of diethylanthraceneind- 
andione and diethyl phenanthrene- 
indandione respectively (Freund 
and Fleischer), A,, i, 491. 
C 2i H 24 0 4 from oxidation of diethyl- 
reteneindandione (FREUND and 
Fleischer), A., i, 492. 
formation of a keten-like (Lbuchs and 
Theodorescu), A., i, 395. 

^•Quinone. See ^-Benzoquinone. 

Quinones, action of triphenylmethyl on 
(Schmidlin, Wohl, and Thom- 
men), A., i, 377. 

compounds of, with esters of amino- 
acids (Fischer and Schrader), A., 
i, 270. 
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ftmiMMl, additive compounds of, with 
acids and phenols (Meyer), A., 1 , 
179. 

and their sulphonie derivatives, action 
of, on photographic images (Lu- 
uxlm ; LusiifcRB and Sbyewetz), 
A., ii, 916. 

estimation, of (Willstattkr ana 
MajimA), A., ii, 553. 

Quinonoid compounds (Willstattku 
and Majima), A., i, 748 ; ii, 553, 


B. 

Rabbit, purine enzymes of (Mitchell), i 
A. , ii, 731. 

Racptnic aldehydes, attempted resolution 
of (WooTTOS), T., 405 P., 43. 
cormtounds, existence of, in solution 
(Dl'Sstan and Thole), T., 1249 ; 
P., 146. 

tribolumiueseence of (v. Ostromiss- 
lexsky). A., ii, 1019. 
liquid (Ladexbvro), A., i, 696 ; 
(LauexRURG and SoBECKi), A., i, 
769. . , , 

Racemiaation of optically active hydan- 
toin derivatives (Darin), A., i, 590. 

Racemiam, partial (Dvritii), A., i, 188. 

Radiation and Bays. See under Photo- 
chemistry. 

Radioactivity. See under Photochemis- 
try. 

Radio lead (Hf.rchfinkel), A., ii, 81 i. 

Radium content of basalt (Strutt), A., 
ii, 1025. 

content of rocks (Buchner), A., ii, 
1025. , , 

content of Cambridge waters and of 
varieties of charcoal (Sattekley), 
A., ii, 1025. 

ratio of, to uranium in minerals 
(Soddy and Pirket), A., ii, 922. 
in the atmosphere (Kl’RZ), A., ii, 
476. 

disintegration products of, in ^ the 
atmosphere (Pacim), A., ii, 374. 
metallic (Curie and Df.bieu.ne), A., 
ii, 816. 

attempts to prepare (E bler), A., ii, 
1024. 

relation between uranium and (Soddy), 
A., ii, 10, 921. 

the half-life period of (Gray and 
Rakray), T., 185 ; P. t 2n. 
the disengagement of heat in a mix- 
ture of, with a phosphorescent salt 
(Duane), A., ii, 816. 
production <>f helium by (Rutherford 
and Boltwood), A., ii, 175; (De- 
war), A., ii, 376. 


Radium, energy of the rays of {\)v.\sy. 
A., ii, 815. 

(9-raysof (Kolowrat), A., ii, 815. ‘ 

the scattering of 0-rays of (Maiden) 
A., ii, 7. 

absorption of 0-rays from, by solutions 
and liquids (BoroDOWsky) A 
375. 

disengagement of emanation from 
salts of (Kolowrat), A., ii, £q. 
emanation, atomic weight ff (J)j>. 
bierne), A,, ii, 675. » 

influence of, on equilibrium in # 
gaseous system (Usher), T. 389 
1193 ; P., 20, 133. 
density of (Ramsay and Guay) 
A., ii, 767. 

amount of, in the atmosphere, and 
its variation with the weather 
(Satterley), a., it, 676. 
measurement of (Dvane and 
Labokde), A., ii, 676. 
measurement of the constant of 
(CVRix), A., ii, 874. 

French and German units of mea- 
surement for (Jaboin and Beat, 
doin), A.,u, 675. 
ionisation of air by (de Broglie), 
A., ii, 570. 

] absorption of, by cocoanut charcoal 
(Sattekley), A., ii, 921. 
action of, on colloids (Jokisses and 
i Woudstra), A., ii, 1024. 

physiological behaviour of (Usxi), 
A., ii, 431. 

action of, on the development of 
animal eggs (HrrtWji:), A., ii, 
983. 

detection of, iu urine (hAqtEli), A., 
ii, 58. 

rays, influence of, on precious stones 
(MKYfcKE), A., ii, 9. 
influence of, on the coloration of 
sanidin, zircon, and quartz 
(Brauns), A., ii, 9. 

Radium, estimation of (Lloyd), A., in 
568. 

by measurement of the emanation 
(Curie), A., ii, 476. 1 

Radium bromide, action of, ou Ik 
of the rabbit’s ear (Babiiati), A,, 


ii, 983. ... n , 

ulphate, slow precipitation oz (ao- 
low rat), A., ii> 767. 

iiom salts, disengagement of «»- 
ion from (Kotow rat), A., n, 
iiom-,4 ions, method lot ' 
inn of the constants of lh» irm - 

eUe Sl1 

STrf « , fi T “ 

Rom ami MaKuM*!, A., », 



INDEX OF SUBJECTS. 


ii. 14-45 


.Radium-#, deflexion by a magnetic field 
of, on recoil from radium -yf (Makower 
and Evans), A«, ii, 1023. 

Eadium-U and -2?, recoil of (Makower 
and Reiss), A., ii, 91. 

Radium-D and its transformation pro- 
ducts (Antonoff), A., ii, 568. 

Radium-#, heterogeneity of 0-rays from 
(Gray and Wilson), A., ii, 1022. 

Raffinote. influence of salts on the 
rotatory power of (Washburn), A., i, 
300. 

Bain-water. See under Water. 

Raspberries, occurrence of formic acid 
in (Rohrig), A., ii, 2-35. 

Rats, resistance of, to thyroidectomy, 
and morphine poisoning (Olds), A., ii, 
797. 

Redalbose (Weyl), A., i, 792. 

Reductase in liver and kidney (Harris), 
A., ii, 824, 730. 

Reduction of metallic oxides, initial 
temperatures of (Fay, Seeker, 
Lane, and Ferguson), A., ii, 711. 
of the Ditro-group by hydrogen sul- 
phide (Goldschmidt and Larsen), 
A., ii, 282. 

Reductodehydrochloric acid and its 
dioxime (Schenck), A., i, 10. 

Refractivity, See under Photochemis- 
try. 

Renal calculi, insoluble calcium salts in 
(Mackarell, Moore, and Thomas), 
A., ii, 732. 

Rennet in Vasconcellea quercifolia (Ger- 
ber), A., ii, 64. 

influence of acids on the loss of 
activity of, caused by shaking 
(Schmidt-Nielsen and Schmidt- 
Niel8en), A., i, 801. 

Rennin (chymosin), identity of, with 
pepsin (van 1)AM), A., i, 290; 
(Rakoczy), A., i, 801 ; (Sawitscii), 
A., ii, 876. 

and pepsin, filtration of (Funk and 
Niemann), A., i, 801. 
and pepsin, activities of, in dogs and 

* calves (Hammarsten), A., ii, 876- 

ReBazine, /rtbromo- (Heiduschka and 
Scheller), A., i, 397. 

Resin acids, of the Conifene (Eastek- 
field and Bee), T., 1028 ; P-, 7. 

Resins, estimation of, in turpentine oils 
(Nicolardot and CiEment), A., ii, 
460. 

Resotyclopharol (Kunz-Kkause and 
Manicke), A., i, 678. 

Resorcinol, condensation of afcisaldehyde 
with (Pope and Howard), T., 972 ; 
P., 88. 

condensation of benzaldehyde with 
(Pope and Howard), T., 78. 

xcviii. ii. 


Resorcinol, bisazo-, and trisazo-deriva- 
tives of (Orndorff and Ray), A., i, 
597. 

djchloroaectate (Abderhalden and 
Kautzsch), A., i, 254. 
detection of (Volcy-Boucher and 
Girard), A., ii, 162. 

Resorcinol, 2:6-(L’bromo-4-acetylamino-, 
(//acetate of, 2:6-<7ibrorao-4-amino-, 
and its hydrochloride, and 2:6- 
///bromo-4-nitro-, and its ammonium 
salt (Raikokji and Hkyi,), A., i, 
730. 

6-nitro-4-acetylamino-, 6-nitro-4- 
amino-, 4:6-diacetylaimno-, and 
4:6-t//nitro-, and their derivatives 
(Heller and Sodrlis), A., i, 749. 

ResoTcylaldehyde, hydrobromide (Gom- 
beiig and Cone), A., i, 872. 
semicarbazone (Knoffer), A., i, 433. 

Resorption, processes of, in the aliment- 
ary tract (Travel), A., ii, 397. 

Respiration apparatus, for clinical work 
(Graff.), A., ii, 422. 
of bees (Parhon), A., ii, 513. 
of plants. See Plant respiration, 
of various organs (OoHSHElM ; Cohn- 
heim and Pletneff), A., ii, 1079. 
influence of various agents on (Hill, 
Mackenzie, Rowlands, Twort, 
and Walker), A., ii, 1079. 
experiments, influence of the exact 
estimation of the tension of water 
vapour on ( M U IUJv H 1 1 a i; a k u) , A., ii, 
784. 

influence of increase in alveolar tension 
of oxygen on (IIough), A., ii, 511. 
at high altitudes (Douglas), A., ii, 
784. 

failure of, after intense pain (Hender- 
son), A., ii, 227. 

Respiration calorimeter, control tests of 
a (Benedict, Riche, and Emmks), 
A., ii, 511. , . 

Respiratory quotients after exclusion ot 
the abdominal organs (Pokges ; 
Porges and Salomon), A., ii, 785. 

Respiratory centre, action of certain 
substances on the (Loeyenhart and 
Grove), A., ii, 724. 

Retene, constitution of (Bucher), A., 
i, 239 ; (Lux), A., i, 239, 745. 

Retenequinone Aemperchloratc (Hof- 
mann, Metzler and Lecher), A., i, 

187.* . , . * 

/ribromo-, and its derivatives, and 
iribromonitro- (Heiduschka and 
Scheller), A., i, 397. _ 

T3^»^«anniTinnAATniTlOtrU&Uidine, AHO Ift- 


bromo- and their hydrochlorides 
(Heiduschka and Scheller), A., i, 
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taoRhamnetin, in red clover flowers 
( POWER and Salw AY), T., 244 ,_P., 20- 
Rhein, and its potassium derivative and 
propionate (Oesterle and Kiat), a., 
i, 126. 

Rhizome of Cimtefuga ramnm , ■ 
chemical examination of (Iisnemoke), 

Rhodanic acids, substituted, ami their 
condensation with aldehydes ( Kalvza), 

A., i, 130 ; (Andreasch), A., i, o94. | 
Rhodaniueglypylglycine (Andreasch), . 
A., i, 695. 

a-Rhodanlnepropionio acid (Asd- 
reasch), A., i, 690- 

Rhodanines, preparation of (Holmberg,, | 
A., i, 361. , .. 

substituted, and their condensation 
products with aldehydes (Astc- 
lich), A-, i, 764. 

„. and 0-Rhodeohexonic acida, and thou 
lactones, phenylhydrazidea, and salts ^ 

(Kracz), A., i, 224. 

a- and 0-Rhodeohexoie. and their hydr- 
azones and osazoncs (Krauz), A., t, 
224, 

Rhodeose, configuration of (Votocek), ! 
\ i 223. 

istiBtaodeose, composition of crude, and 
' its osazone, p-bromonhenyl osazone, 
and p-bromophenylhyurazone 

cf.k), A., i, 274. . 

Rhodisite, in the pegmatites of Mada- 
gascar (I.acKoix A., ii, 46. 
Rhodophyllin, dimethyl ester and 
potassium salt (Willstattf.i: and 
Fun 


RockB, radium content of (Bcchsfu 
A., ii, 1025. 

calcareous and dolomitic, amount of 
thorium in (Joly), A., ii, 72:1. 
dyke, in Northumberland (Hf.slop 
and Smytiie), A., ii, 313. 

Rock analyses, and river- water analyses 
correlation of (Shei.ton), P., no. 
Rontgen rays. See under Photo- 
chemistry. ® 

Rongalite (sodium fonnaldehydmtlph. 
oxylate), and salts of amines (Bixz m\ 
Manx), A., i, 728 


FkITZBCHE), A., ), 128. I 

Rhodoporphyrin, dimethyl ester and com- ; 
pounds with zinc and iron acetates , 
(Wilutatter and Fritzsche), A., i, j 

129. , | 

Bhonite, from Puv de Bameire at Saint | 
Sancloux [Lacroix', A„ n, 49. 

Jthun Cotiniu, volatile oil of (Perrier i 
and FOCI HET), A., i. 54. ; 

d Ribo«e. ill the pancreas (.Jacobs and 
1.F.VF.NE). A., ii, 729. 1 

Riciuoleic acid, methyl ester, ozomde ul 
(Hau.fr and BRociiKr', A.,t, -In. 

Ring four-carbon, instance i,f the stnini- 
i, v of the , Cash - hell and Tiiurcf), | 
T.*, 2418; P-. 296. 

aix-roemhered, formation of, by means 
of the iminogronp * i hole ami 
Thorpe), 1’., 295. j 

Ring formation in ketonic acids Llai.-f 
and KoF.lll.ERi, A., i, 626. j 

Rival’ test, is there carameiisatum in | 
(Horn), A., ii, 668. 

Rivotita (Lacroix', A., ii, 782. 

Robinia pieudacacia, oil of ' Ll.ZF. , A., i, i 


DIAIVA/, A'-, 

Roots, selective absorption of ions w 
(Pantaseui and Sella), A.,ii,i 49 . 
absorption of salts by the (n e Lavisos i 
• A., ii, 1100. 

concurrent oxidising and mincing 

powerof(ScHRElNEitaiidSn.LiVAS‘" 
A., ii, 741. 

amount of acid in, and resistance to 
acids of (Aso), A,, ii, 439. 
Rosemary oil (Sciummel & Co.), A., 
i, 328. 

“Rosin spirit,” presence of camphau* 
in (Grimaldi), A., i, 273. 

Rotation. See under Photochemistry. 
Rubeanic acid, formation of, in the 
separation of cadmium and copper 
(Biltz and Biltz), A., ii, 456. 
Rubidium, fundamental spectrum nf 
(Goldstein), A., ii, 669. 
ultra-red line spectrum of (PascuK; 

Handai.l), A., ii, 1014, 
vapour, absorption and ll uoresccnce of 
(Carter), A., ii, 072. 
electrolytic preparation of (V. Hevesvi. 
A., ii, OH- 

and ciesiuni chlorides, relative rates of 
ditfusion in aqueous solution of 
(Mines), A., ii, 094. 
hydroxide, hydrates of ( ue Korcr.O'Ij), 
A., ii, 124. 

arseno- and ] 'has pli o- molybdates 
(Ki’Ui-.AiM ami Hekshifiskei.), A., 

ii, 208. , . . w 

Rubroquinine (Comasm <U), A., t, o--' 

Huui'-x fkhttuut'iS) constituents ot 

,'friis ami Clk'VEK), 1-, . 

Ruthenium < ar Wnyl (Musi*, Hirtz, ani 
Cow At*), T., 809; P ; , 0i. 

Rutin, occurrence ol, m fcpl<rt»ia. p 
vureu (Clarke ami Banek-iee), 
T 1837 ' !'• i 213. 
osyritrin, myrticolorin, Mil 
citrin, identity of (PkpJU*). 1 
1776; I'., 213. 


Sabinic acid, constitution of ’ 

OAUI.I), A., i, -5 i , 
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Saccharic acida, electrolytic degradation 
of (Xbubekg, Scott, andLACHXAVs), j 
4.. i, 218. 

• « saccharin. ” See o-Benzoicsulphinide. 

fl . ( /-/&Saccharui. and its derivatives . 
a'lf and Lucas), A., i, 714. 

Saccharinic acids, formation of (Nef), : 

A., i, 711. 

Safranines, synthesis of the (Saposhni- 
koFf), 3i.» i* *82. % . 

Sahidin *Vom human brain (prankel 
and LinXERT), A., i, 295. 

Salicin, hydrolysis of (Hudson and 
Paine), A., i, 83. 

ialicyl alcohol, estimation of, as tri- 
bromophenol bromide (Autenrieth 
and Beuttel), A., ii, 552. 

ialicylaldehyde and sulphuric acid, 
colour reaction of, with fusel oil 
(Krf.IS), A., ii, 552. 

j&iicylaldehyde, 5-nitTO-, sodium salt 
(Clayton), T., 1406. 

3 aiicylaldehyde-^-naphthylhydrazone 
(Padoa and Graziani), A., i, 510. 

5alicylaldehyde-l:2:4-, and 1:3:4 xylyl- 
hydrazone (Padoa and Graziani), 
A., i, 510. 

5alicylaIdehyde-l:4:5-xylylhydrazone 

(Padoa and Graziani), A., i, 778. 

Salicylamide, 5-bromo-, 0- and X- 
benzoyl derivatives of (Hughes ami 
Titherley), P., 344. 
iodo- (Haase), A., i, 740. 

telicylarsinic acid. See 3-Carl>oxy- 
plusnylarsinic acid, 4-hydroxy-. 

Salicylic acid, derivatives of (Einhorn 
and v. Bach), A., i, 259. 
change of benzoic acid into, in sun- 
light (Neubekg), A., ii, 814. 
methyl ester, chlorocarbonatc, carba- 
mate, diethyl- and rfrchlorodi- 
methyl carbamates of (Einhorn 
and v. Bagh), A., i, 259. 
cholesteryl ester, crystalline form of 
(Artini), A., i, 620. 
alicylic acid, diuitro-, methyl and ethyl 
esters (Ztncke), A., i, 556. 
tftthio- (o -hydroxyphenylca rbithionic 

acid), and its lead salt, methyl 
ester and disulphide (Bloch and 
Hohn), A., i, 257. 

alicylic acid, detection of (Reicitari) ; 

Pellet), A., ii, 906. 
detection of, in wine (von deii Heide 
and Jacob), A., ii, 359. 
detection and estimation of, in wines 
(Cattini), A., ii, 1007. 
estimation of, by distillation fCASSAL), 
A,, ii, 760. 

estimation of, as tribromophenol 
bromide (Autenrieth and Beut- 
tel), A., ii, 552. • 


Salicylic acid, estimation of, in jams 
(v. Fellenberg), A., ii, 906. 

Salicylic acida, nwwoiddo*, preparation 
of (Haase), A., i, 740. 

Salicylideneanthranilie acid (Wolf), A., 
i, 736. 

tf-Salicyloxy a-hydroxyrsobutyric acid, 

ethyl, propyl, and isoamyl esters (Le# 
Etahltssements Poulenc Fhkres, 
and Foirneau), A., i, 386. 

<5-Salicyiphenazothionium, dinitro-, hy- 
droxide (Barnett and Smii.es), T., 
372. 

Salicylphenylhenzamidine (Titherley), 
T., 209; P.,9. 

Saline purgatives, the action of (Hertz, 
Cook, and Schlekinger), A., ii, 145. 

Saliva, alkalinity of (Berg), A., ii, 320. 

Salivary glands, permeability of, to 
sugar (Asher and Karaulow), 
A., ii, 516. 

secretion Usher and Karat low ; 
Jona), A., ii, 516. 
rate of, relation of ptyalin concen- 
tration to the (Carlson and 
Crittenden), A., ii, 516. 

Salol, melting-point of granules of 
(Pawloff), A., i, 740. 

Salt hydrates, stable, isolation of (Clm- 
mino), T., 593 ; P., 57. 

Saltpetre, Chili. See Sodium nitrate. 

Salts, formation of (Bruni and Sanixjn- 
nini ; SASDONNlNll, A., ii, 383. 
rate of dissolution of (Wagner), A., 
ii, 275. 

coloration of (Rassen fossf.), A., ii, 

210 . 

ionisation of, in mixtures with no 
common ion (Sherrill), A., ii, 570. 
displacement of, from solution by 
precipitants (Armstrong and 
Byre), A., ii, 832. 

basic, constitution of (Pickering), T., 
1851 ; ?., 19. 

double, formation of (Foote), A., n, 
505. 

theories of the constitution of 
(Pfeiffer, Fiukomann, and 
IIekate), A., ii, 876. 
the transformation point ot 
(SCHREINKMAKEKS), A., ii, 489. 
fused, clcctro-capillary phenomena 
with (v. Hevesy and Lorenz), A., 
ii, 822. . , , - , 

hydrated* colonmetnual analysis oi 
(Don nan and Hope), A., ii, 392. 
inorganic, penetration of, into living 
protoplasm (Osterhout), A., ii, 335. 
with a common ion, behaviour of, 
when dissolved in an organic sol- 
vent (Philip and Courtman), T., 
1261 ; P., HO. 
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Salts, mineral, the influence of, on the 
respiration of germinating seeds 
(ZALBSKlandREINHAKD), A. f ii, 
148. 

influence of, on protein metabolism 
in plants (Zaleski and Is rail- 
sky), A., ii, 835. 

molten, electrolysis of (IjOJiekz), A.,ii, 
179 ; (Kailax), A., ii, 928. 
neutral, influence of, on indicators 
(Michaklis and Roxa), A., ii, 153. 
organic, action of, eis physiological 
processes (Huber), A., ii, 878. 
soluble, effect of, on insoluble phos- 
phates (Greaves), A.,.ii, 444. 

See also Metallic salts. 

Salt solutions, properties of, in relation 
to the ionic theory (Xoyes and 
Fai.k), A., ii, 929. 

viscosity of (Aitlebey), T., 2000 ; P., 
218. ' 

Sanil>uct>8, hydrogen cyanide in (Ra- 
vexna and Tosegutti), A., ii, 
442. 

tfawitoWKS cbuIuM oil (Haensel), A., i, 
401. 

Samphire oil. fractionation of (Del£- j 
vine). A, i, 401. | 

Samsonite, a nuugamferous silver mineral • 
from tin* Harz t Werner and Fra at/.), ' 
A., ii, 820. 

Sand, grey, humic acids of (Hur\- 
HEK'.KK), A., ii, 745. 

Sandalwood oil (Sun IM MEL k Co. ), A., ! 


Sandmeyer’s reaction, quantitative con- ; 
ditions of (Heller), A., i, 240. 

Sandstone, brown, humic acids of (Horn- i 
nERGEn), A., ii, 745. \ 

Xud'jui ut triit ranaib nsi*, alkaloids in the . 
roots of (KuZXIEWSKt), A., i. 874. 

8anguinarine ^riodide (Kh/.niewski), 
A., i, 875. 

Sanidin. influence of radium rays on 
the coloration of {Brauns'. A., ii, 

9 . 

Santalene di hydrochloride (Semmi.f.r), i 
A.,i, 131. _ j 

a Santalol, constitution of (Semmlkk), ; 
A., i, 574. 

Santenone, oxime of (Sciiimmel k Co.), i 
A., i, 758. 

Santenone alcohol, phunylurethane of 
;,S< HIMMKf. & To.), A., i. 758. 

Santenyl methyl ether (SriuMMEL & 
Cu.h A., i, 758. ^ i 

Santonin, action of sulphuric and phos- 
phoric acids on (Hargellisi and j 
&ILYE8TRI), A., i, 39. 

Saponin, detection of, in beer, wine, and 
a: rated water, by hamolysis (Run- 
Cuxi), A., ii, 559, 


Sapphires, synthetical prow.,, , 
(Vekxkuil), A., ii, 212 ■ (%,“ “ r ‘f 
ii, 965. - > ts ). A., 

Savin, oil of (Elze), A., i go,e 
Scammony resin, composition ' f , f . 

and Fluteaux), A., i, 402 '® 0lih 
Scandium, distribution of 
A., ii, 509. 

salts of (Crookes), \ „ 

(Meyer and 'Wixm>\ ' l4; 
853. V 1 ’ ‘it 


ammonium carbonate |\) KV ,.., ... 

ter, and Speter), A.,ii grV 
sodium carbonate (Meypp \ v ' 
and Si'eter), A., ii, 854 ' 

Sc&tole ( 3-metAylinMe ), a „„ 
of (Sasaki), A., ii, j W 5fl,, « 
imlican and iodine ,li fcMi , ti 
lHdueen, m Jatld's indi,, M 
(Smethoee), A., ii, sos ™ 
Schardinger’a reaction (biitmo 
Sommer), A., ii, 284. ■ ’ 

Schaum'e substance B, the i a t m 
(Tuivelli), A., ii, 611 ' 

Sohenck’s law. testing of (Brnom, 
A., 11, 1030. 


Schiff 8 bases (nwtVs), isomerism of 
(Manchot and Furrow), A. i 33 , 
(Ansklmixo), A., i, 174 .' ’’ ,l ' 
coloured salts of (Moore), A., i, 280, 
Scopoletia, rfibromo-, and its ’aiitvj 
derivative (Moure). T., 2229. 
Scutellarein, and its derivatives (G-uiv 
si’HMlEDT and Zernf.I;), A., j, 57 ^ 
Scutellarin, hydrolysis of 
_ h- hmif.pt and Zekner), A., i, 576. 
Scydium rutulv*, organs of, pnriw 
metabolism in tlm (Scaffidi), A ii 
628. 

Seals, the bile of (Ham.mau.stes), A., ii 
879. 


Sea-urchin, living cells of, oxidation in 
(Warburg), A., ii. 628. 

Sea-urchin’s eggs. See Eggs. 

Sea water. See under Water. 

8eeds, relation of lnethylpentosans topeo- 
tosans in (Borghksam ), A., ii, 532. 
action of potassium silts on the lorifl- 
ation of sucrose in (he Plato), A., 
ii, 742. 

germination of, importance of mucil- 
ages in the (Ravenna and Zamo- 
uani), A., ii, 991. 
formation of hydrocyanic acid in the 
germination of (Ravenna and 
Zamorani), A., ii, 1099. 
germinating, lecithin, and lecit hides m 
(BERbARUlNI and ClIJARIiLLl), 

ii, 991. , , , 

germinating, the influence of miners 
salts on the respiration of (Zaleski 
and Rein hard), A., ii, 14& 
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Seeds, ripe, their content in organic phos- 
phorus and the relation between 
amide nitrogen and the other nitro- 
genous forms (Pakrozzani), A., ii, 
*438. 

ripening, protein formation in (Schulze 
and Wistkrbtein), A., ii, 614, 
Jfursarfa spinosa, chemical examin- 
ation of the oil from (Griffiths), 
A., I 800. 

of Ct curbita citnillus (water melon), 
chemical examination of .(Power 
and Salway), A., ii, 337. 
of Cucurbita Pejw (pumpkin), chemi- 
cal examination of (Power and 
Salway), A., ii, 338. 
of Datura Metel, presence of allantoin 
in the (de Plato), A., ii, 742. 
of Finns Koraiciisis , composition of 
protein from the (Yoshimura), A., 
ii, 442. 

of cultivated plants, composition of 
(Schulze), A., ii, 740. 

Selenium in Altai minerals (Pn.msKKo), 
A., ii, 45. 

ilvnamic allotropy of (Knurr), A., ii, 1 

“28. 

photoelectric property of ( Brows ), A . , ! 
ii, 573. 

colloidal, preparation of (v. AYeimarn ; 

and Mauisheff), A., ii, 941. 
preparation of colloidal solutions of ; 

(POCHETTINO), A., ii, 119. 
high sensibility cells (Brown), A., ii, 
573. 

action of hydrogen on, in the presence ; 
of another element (1 ’elabon), A., ; 
ii, 119. 

action of, on magnesium cyclohexyl 
chloride (Mailhe and Murat), A., i 
i, 374. 

compounds of, with chlorine and : 
bromine (Beckmann and Hans- ' 
l.i an), A., ii, 287. 

Seleninm oxide, heat of, formation of, 
and heat of combination of, with 
sodium oxide (Mixteii), A., ii, 
585. ; 

Selenious acid, estimation of volu- 
metrically (Marino), A., ii, 155. 

Selenium, estimation of, by means of : 
silver (Perkins), A., ii, 659. 

ielenophen (Foa), A., i, 187. 

Jelenophosphates- See under Phos- j 
phorus. 

ieligmannite, from Binn, Switzerland i 
(Prior), A., ii, 781. 

i-Selinene, and its dihy&ochloride • 
(Schimmel & Co.), A., i, 328. 

lemicarhazide semicarbazonea, constitn- | 
tion and behaviour of (Rui;e and l 

\ Kessler), A., i, 15. % * 


Semicarbazonc, C, 0 H ul O ;i X r ,. from the 
oxidation of apofenchene (Bouveault 
and Leva i, lois), A., i, 6S7. 

Semicarbazones, effect of negative sub- 
stituents on the formation of (Reck 
and Kessler), A., i, 93. 
mutual replacement of, and phenyl - 
hydraZbnes (Kn offer), A., i, 432. 

Separating apparatus (Jacobson and 
Din smoke), A., ii, 704. 

Serine, occurrence of, in human perspira- 
tion (Emisden and TachauV A., ii, 
981. 

dipeptidcs from (Fischeu and Roes- 
nkk), A,, i, 657. 

Serological studies (Abdkuii.uhex ami 
Pinctssohn), a., ii, 31S, 319; 
(Abdkrhai.den and Immisch) ; 

(ABDKRHAI.UEN :Uld ISRAEL ; ARDER- 
HALDEX and Ki.kkswyk ; Abdek- 
iialden and Braiim), A., ii, 319; 
(Abderhaluen and Pincussohn), A., 
ii, 736 ; (Abdeuhalden ami Kai'E- 
BERGER), A., ii, 1093. 

Serotrin, and its octa-acetyl -derivative 
(Power and Moore), T., 1109; P.,124. 

Serum, free from electrolytes, preparation 
of, by electrical dialysis (Dm; UK 
and GOROOLEWsKl), A., ii, 515. 
•Irving of (Frank el and Ki.eeii), A., 
ii, 1081. 

electrical conductivity of (Kkki), A., 
ii, 177 ; (Luckiiarm), A., ii, 226. 
action of, on pancrealic lipase (Rosen- 
heim and Shaw-Mackkxzik), A., 
ii, 517. 

placental and refroplaecnt.al, ionic 
concentration in (Lbi: .and 1 1 lorulll), 
A., ii, 326. 

multivalent precipitating, the capacity 
of the animal body to produce a 
(St kzyzow.sk i), A., ii, 623. 
normal, syphylitic and tumour, the 
non-coagulablc nitrogen and the 
phosphorus content of (Takemuba), 
A., ii, 686. 

Serum-albumin, isoelectric and relative 
acidity constants of (Miciiarlis and 
Mostysski), A., i, 287. 

Serum proteins, action of alkalis on 
(ScilMll'T), A., ii, 319. 
osmotic pressure of ionising salts ot 
(Roaf), A., i, 344. 

equilibrium of, with acids and alkalis 

• pi OOI? E and 13 hm,and), A., ii, 318. 
action of, on the isolated mammalian 
heart (Gorham and Morrison), A., 
ii, 324. 

nutritive value of (iMABUdii), A., n, 
322. . f lt 

Sesame oil, reaction of, with furfuralue- 
hyde (van Eck), A. , ii, 556. 
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Sesquiterpene, C 15 H, 4 , from the seeds of 
Monodora grandijlora (Leimbach), A., 
i, 186. , _ . 

Sesquiterpenes (Deussex and Philipp), 

A., i, 575. 

Sesquiterpene alcohols (Kimuka), A., 

i, 628. 

Shaking apparatus, for boiling with a re- 
flux condenser (Moxtauxe), A. ,ii,485. 
Siderite, magnetic dichroism t of, in 
liquids (Mkslin). A., ii, 99. 

Silicate fusions, with ^ariifical mixtures 
(Harmmerle), A., ii, 721. 

Silicic acid anil Silicates. &ce under 
Silicon. 

Silicon from silicates (Oroitel), A., u, 

2S9. 4 

arn ruqihons (WiLKE-DuKFURT), A., u, 

m 

and carbon, morphotropic relations 
between corresponding compounds , 
of (Jerusalem), T., 2190 ; P.,249. ; 
Silicon nitrides (Weiss and Enoel- , 
haiibt), A., ii, 122. i 

wmnosulphidc (Cambi), A., ii, 9,v>. ' 

sulphide, formation of,Jn the disul- t 
phmisation of ion (Fikldin< 0, A., j 
ii, 32. . „ I 

Silicic acid in Whartoman jelly j 
( Schulz h A., ii, 225 ; (Sf.RRA), , 
A., ii, 407. 

vapour pressure and velocity of do- j 
hydration of powdered (fsuHER- | 
MAKh A., ii. 407. 

colloidal, history of {Smith and 

Bennett), A., ii, 500. 
gelatinisation of (PaitaDA and 

SaH‘»wski>, A., ii, 593. 

Silicates, in the earth’s crust, modes 
of weathering (van Rkmmki.es), > 
A., ii, 419. ‘ .. 

constitution of (Manciiot), A.. », 
1060. , .. ■ 
silicon from (Groitel), A., n, -t-.. , 
filled, application of the laws ot : 
eutectics tof F law itzky; Hai kk), 

A., ii, 510. , 

estimation of ferrous oxide in 
fflirniKH ami I.E"M!AUi>h A., 
ii, 1002. 

titrimetric estimation of ferrous 
oxide and boric a«-id iu (1 ROM me). 
A., ii, 351. 

estimation of, alkalis in (D'»uing)» 
A., ii, 343. 

See a ho Metallic silicates. 

Silicon organic compound* (hHAi- 
lemjkr and Kitting), T., 142, <;>;> ; 
P., 3, 65. 

Bilicon, estimaiiun »\\ in ferrosilmon 
(pREt>s\ A., ii, 348 ; f Neumann), A., 
ii, 547. 


Silk, Chefoo, mono*amino-ai'i l i K f ]T . 
(AbdeiiHALDEN and Wki.lm: • \ 


i, 289. 

Italian, amino-acids of (lloosp/' \ ; 

794. _ _ : '" - 

Japanese, amino-acids of (Sv\yo \ 
i, 794. 

Tai-Tsao-Tsaiu, mono-amiim- ^ 
from (Aisdekhalhex and_>S('itMin * 
A., i, 289. * ' ' 

Silks, eomposilion and i-h-aitge ,, rf( 
ducts. of (Roose ; Suva), A., i, " 
Silk peptone, preparation and action' of 
on peptolytic enzymes (Abhekhaj,des 
and Steineck), A., ii, 98Q. 

Silver, atomic weight of (Kk iiAnn-, and 
Willard), A., ii, 292 : (Hi\. 
itlCH.s), A., ii, 844. 
ultra-red line spectrum of ’Taschkx ■ 
Randall), A., ii, 1014. 
electrochemical equivalent of fj lA . 
1’iiRTE and BE LA GoiHEV A ii 
178. 

precipitated (Das), A,, ii, 209. 
influence of dissolved gases on tin- 
electrode-potential of the system, 
silver acetate and {Jaque*).’A., ii. 
383. 

and thallium, liquid-crystalline phases 
nf the monohidides of (Sroi.TZEN- 
berg and Hutu), A., ii, 295. 
hydrosols, coagulation of {Duf.- 
uinckkl), A., ii, 589. 
use of, in the estimation of, inolyh- 
denum, vanadium, selenium, ami 
tellurium (Peekin'*). A., ii, 659. 
Silver alloys, with aluminium, elec- 
trical properties of (BeuSIEWski), 
A., ii, 715. 

with cadmium, equilibrium diagram 
of (Drum and Qi'erukuiI A., ii. 
953. 

with cohall (1)U* ELUKZ), A., ii, 716. 
with copper (Fie id). A., ii, 851. 

! with copper, electrical conductivity 
and hardness of (Kursakoif, 
Pushin, ami Seskowsky). A., u, 
925. 

with mercury (-Ione.v. 336; P.i 
with ni'-M iVi"ii;ui X . A..u, 

with s, ilium, cimlihmii" .'I N".!. 

i rl.ill), A., ii. , , 

Silver .alt., catalytic a.tion 4 « 
! chlorates in the V“ 

| hydrochloride (Paces \ ■ " 

ii, 1107. . , u; e 

solubility uf **’ 

(Wllll-BV), A., II, 
a.,,1 aliphatic i,»h<hs,tart* ^ 
react ion lit"'™" 1“”' ' 
T..!"-; 1 ' - u 
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Jilver salts, organic, decomposition of 
(Angeli and Alessandri), A., i, 
605. 

Silver antimonides (Liebisch), A., ii, 

' 502. 

bromide, peptisation of (T.iesegang), 
A., ii, 953. 

bromides, ao.tion of hydrogen peroxide 
on (Tkivelli), A., ii, 502. 
caftjonate in solution, condition of 
^Si'EKCEK and Le Pla), A., ii, 97. 
chloride, solubility of, at high tem- 
peratures (Melcher), A., ii, 
293. 

solid, conduction of electricity 
through (Le Blanc and Kersch- 
baum), A., ii, 382, 925. 
iridichloride and iridochloride (Delk- 
PINE), A., ii, 34. 

bichromate and sulphate, mixed 
crystals of (van Name and Bos- 
worth), A., ii, 410. 
halides, photochemical decomposition 
of (Trivelli), A., ii, 502. 
theory of the ripening process of 
(Trivelli), A., ii, 90. 
catalytic action of ($ enter), T., 
346; P.,23. 

photo-halides of (Reindbrs), A., ii, 
1062. 

iodide, emulsion of (Thum), A., ii, 
1063. 

nitrate, formation of, from silver 
sulphide (Gruener), A., ii, 953. 
ammonium nitrate (Schreinemakers 
and DE Baat), A., ii, 489. 
wroxide, so-called electrolytic (Bosk), 
A., ii, 34. . . „ 

sulphate, solubility of, in alkali 
sulphates (B akre), A., ii, 710. 
and bichromate, mixed crystals of 
(van Name aud Bosworth), A., 
ii, 410. 

and colloidal sulphur, velocity of 
the reaction between (Raffo and 
PlERONi), A., ii, 839. 
sulphite and its alkali double sul- 
phites, action of _ beat on, and 
formation of a dithiouate (Bait- 
bigny), A., ii, 125. 
tellurides (Fellini and Qi krcigh), 
A., ii, 1063. 

Argentodiammonium iridochloride 
(Delepine), A., ii, 35. 
Silverammine molybdenum cyanide 
* (Rosenheim, Garkunkel, and 
Kohn), A., i, 102. 

Silver, qualitative test fo» small quanti- 
ties of (Armani and Barboni), A., 
ii, 659. . 

detection and estimation of very small 
quantities of ^Viiitby) ,*A., ii, 654. 


Silver, estimation of, by electrolytic 
means (Benner), A., ii, 999. 
and mercury, volumetric separation 
of (Rupp and Lehmann), A., ii, 
350. 

Siphon, improved (Jacobson and Dins- 
more), A., ii, 601. 

for use with carboys (Raymond), A., 
ii, 892. 

Skin, importance of, as a depot of 
• chlorine (Padtbekg), A., ii, 791. 
changes in the, on application of ethyl 
chloride (Franz hud Rvediger), 
A., ii, 10SS. 

Slags, basic, estimation of total phos- 
juioric acid in (Guerry and Tovs- 
saint), A., ii, 73. 

Sleep, winter, physiology of (Reach), 
A., ii, 787. 

Soap emulsions, physico-chemical theory 
of (Donnan and Pons), A., ii, 933. 

Soaps, inhibition of hemolysis by 
(Meykkstrin), A., ii, 223. 
alkali, hydrolysis of aqueous alcoholic 
solutions of (IIoi.de, DoscilER, and 
Meyeriieim), A., i, 538. 
formalin, estimation of formaldehyde 
in (Allemann), A., ii, 465. 
soluble, colloidal properties of (Bor- 
tazzl ami Victoroff), A., i, 
537. _ 

Soap solutions, electrical conductivity of 
(MuBain and Taylor), A., ii 
177. 

detergent action of (Sr ring), A., i, 6 
153. 

Sodaaamdine, from Mitrowitza (Angel) 
A., ii, 783. 

Sodium, spectra of (Zickendraht), A., 
H, 17L v . 

spark spectrum of (Snm, LINGER), A., 
ii, 369. 

ultra-red line spectrum of (Paschen), 
A., ii, 1014. 

compressibility of, at different^ tem- 
peratures (Protz), A., ii, 187. 
electrode. See Electrode under Electro- 
chemistry. . 

behaviour of lithium towards (MasINO 
and Tamm*NN), A., ii, 610. 
method of demonstrating the action 
of, on water (Keren stoukf), A., ii, 
604. 

protective action of, for plants (Oster- 
ii»UT), A., ii, 62. 

Sodium alloys, with mercury, action of, 
cn methylene ethers (Salway). 1., 
2413; P., 293. 

with. silver, equilibrium of(Qt'EKCTGH), 

A., ii, 1062. 

Sodium aluminate solutions, constitution 
of (Slade), P., 236. 
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Sodium, arsenosomolybdate (KrmiAiM 
aud Feidel), A., ii, 301. 
tfiborate, technical preparation of 
(Levi and Castellan i), A., ii, 
501. 

action of solutions of, on zinc salts 
(Bouchers), A., ii, 1065. 
titration by means of, in the presence 
of glycerol (Tananaeff and 
Tsukermann), A., ii, 158. 
carbonate, stable hydrates of (Cun- 
ming), T., 593 ; P., 57. 
use of, for oxidising purposes 
(Deiss), A., ii, 802. 
and strontium sulphate, the reaction 
between (Hehz), A., ii, 849. 
action of, on insoluble carbonates 
(Oecusnkr de Conlnck), A., ii, 
S46. 

aluminium carbonate, Dawsonite, a 
(Graham), A., ii, 136. 
hydrogen carbonate, constitution of 
(Richer), A., ii, 775. 
scandium carbonate (M eyeu, WINTER, 
and SPF.TEU), A., ii, 854. 
chloride, vapour pressure of aqueous ] 
solutions of (Krauskoi’F\ A., ii, 
6 $ 8 . 

boiling point of (Kmich), A., ii, 1 
846. 

physiology of ^Cojiniieim, Kre<;- 
I.ingkr, and Krech.inuer), A., 
ii, 138. 

intluence of the concentration of 
hydroxyl ions in a solution of, on 
the relative anti toxic action of 
potassium and calcium (Loeb), 
A., ii, 1095. 

e fleet of sodium cyanide on the 
poisonous action of, on sea- 
urchin’s eggs ;Loer and Waste- 
nkys), A., ii. 1096. 
hydroxide, action of metals mi, fused 
(Lf. Ri.anc and Bergmans), A., 
ii, 123. 

iodide, estimation "f, in animal tissues 
(Hammk), A., ii, 748. 
zinc iodides (El IIRAlM and Moi»EI.). 

* A., ii, 851. * 

manganate and its hydrates (Alger), 
A., ii, 710. 

nitrate, efficiency of, as a fertiliser 
(Yanha), A., ii, 538. 
phosphates, ionisation of, in dilute 
solution (Ringer), A., ii, 306. 
hydrogen phosphate, hydrates of 
(Kitawaki A., ii, 8 16. 
trioxyselrtinphosphate 1 K rtf it AIM and 
Maji.er}, A., ii, 2 o 7. 
pi. ospho tungstate as a reagent for uric 
acid arid other reducing substances 
(Jerveu,i>), A., ii, 82. 


Sodium selenite, action of, on the 
duction of carbon dioxide from 1 
(Korsakoff), A., ii, 9 ?$. - east 
silicate and ferric chloride, rea .p 
between solutions of (Jordik* *25 
Liscke), A.., ii, 416. " m 

sulphate, fluoride, and chloride «, 

ternary system (Wou-Efe) j 

775. ’ 1 “i 

heat of hydration of (TO-.,,. 

Jokiksek), A., ii, 392. £ ’ 

reduction of, by carbon (Coivovi 

A., ii, 34. 1 ‘• 0i * 

and potassium sulphates, transform! 
t>ons in mixed crystals of (Kaoje^ 

sulphite, double salt of zi„c | !VM 
sulphite and (¥a kckxubhiVen 
voem. F. Bayeb k Co ) A ji 
411. h •' 


hyposulphite, constitution of (Ba z ,. fv 
and Hf.ksthsen), A., ii, 291 ’ ' " 
tcllii rides (Pklusi and OitecighI 
A., ii, 1062. " 

dithiouate aod tritliionate, action of 
iodine on (JIuLLEit), A,, ii, 154 , 
Sodium organic compounds : 

Sodium alkyl carbonates (Keasi ju- 

mon-t), A., i, 4. 

alkyl compounds and syntheses 
therewith (SoiiouiKix), i, 54 ;, 
alkvloxides, action of, on ethyl 
aeetoacetatc (Kumxesos), A. i 
70S. 

alkyl thiosulphates, action «[ alkalis 
on (1 'kh b aud Twissl, T., 1175 ; 
1'., 136. 

arylimidcs (Dri'tsche Cold- A. 
Slt.BEn.ScitElDE'Axsl'ALTl, A., 
i, 161 . 

ferrocyanide, excretion of, by the 
kidney (Wasi/hkiko). A., ii, 4-Jo. 
molybdenum cyanide (Uosesiieiji, 
Gakrvxkel, and Koux), A., i, 
102 . 


phenyl carbonate, action of acetone 
mi (MoLi. van C 11 a haste and 
Montause), A., i, 311. 

Sodium, estimation of (11 ai.i.., T.. 140S ; 
1’,, 169. 

Soils, solution of .Camehon), A., ii. 
616. 

occurrence of arsenic in fHEADDEx), 
A., ii, 890. 

occurrence of manganese in (Gl'TinilE 
and Cohex), A., ii, 444. * 

liactcriology of (Dzieuzbicki), A., 11 , 
■432. o , 

inijMcrtance of osmotic, pressure m 
of electrolytic conduct! rity- in jndg* 
ing (Kdsiu, Hasesbai-meu, a™ 
MeyAusg), A.?ii, 11M. ■ 
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ils, effect of alkaloidal solutions on 
(Otto and Kooper), A., ii, 993. 
transformation of calcium cyauamide 
in {Ulpiani), A-, ii, 890. 
effect of carbon disulphide on decom- 
position processes in (ScHERrE), A. , 
ii, 891. 

accumulation of nitrogen in, by free 
bacteria (Koch), A., ii, 60 (Kraix- 
SKlfl, A., ii, 236. 

amm*nia in (Russell), A., ii, 1104. 
denitrification in (Koch and Pettit), 
A., ii, 333. 

denitrification and accumulation of 
nitrogen in (Marr), A., ii, 536. 
ammonia and nitrate formation in 
(Lipman and Brown), A., ii, 435. 
solution of phosphoric acid in (Per- 
otti), A., ii, 1105. 

retention of superphosphate in (Greise- 
nf.gger), A., ii, 537. 
action of different amounts of copper 
ill, on the growth of plants (Simon), 
A., ii, 64. 

nitrogenous compounds in, influence 
of carbon disulphide on the decom- 
position of (Scherpe), A., ii, 339. 
insoluble phosphates of, utilisation of 
by higher plants (de Grazia), A., ii, 
436. 

compounds of, harmful, as affecting 
the ratio of plant nutrients 
' (Schreiner and Skinner), A., ii, 
740. 

extracts of, estimation of nitrogen in 
(Densch), A., ii, 70. 
arable, formation of micas in (Bim.f.r- 
Chatklan), A., ii, 535. 
nitrogen economy of (Pfeiffer. 
Guttman, and Thiel), A., ii, 535. 
black cotton, in India, colour of (A.n- 
nett), A. , ii, 535. 

peat, nitrogenous compounds in (Jo- 
didi), A., ii, 389. 
analysis of (Pettit), A., ii, 65. 
acidity of, Albert’s method for de- 
termining (Suchting and Arnd ; 
Albert), A., ii, 361. 
estimation of magnesium in, in the 
presence of manganese (he Scjrnay), 
A., ii, 243. 

estimation of assimilable potassium in 
(BiEler-Chatelan), A., ii, 453. 
oil bacteria. See under Bacteria, 
oja-oil, estimation of the lecithin oon- 
terft of (Riegel), A., ii, 662. 
olanaceae, migration of alkaloids in 
grafts of (Javillier), A., », 646. 
olarisation. See under Photochemistry, 
olid, impossibility of superheating a 
(Berthoud), A.,*ii, 825. 
solutions. See Solutions, solifl. 


Solids, specific heats of, relation between, 
ami temperature. (Magnus and 
Lindrmann). A., ii, 5S0. 
measurement of magnetic suscepti- 
bility of (Pascal), A., ii, 483. 
molecular volumes of (Stephenson 
A., ii, 932. 

perfectly, miscible, and their solid 
solutions, vapour pressures of {V ax- 
stone), T., 429 ; P. 47. 
conduction of electricity in (Kokmgs- 
bergeii and Schilling), A., ii, -IS] . 
adsorption of iodine by (GuiciiAKiib 
A., ii, 772. 

and liquids, thermal properties of 
(Li ssana), A., ii, 589. 
viscosity* of. at low temperatures (< Stye 
and Free de rick sz), A., ii, 21. 

Solubilities, determination uf, with small 
quantities of substance (Stoltzkn- 
berg), A., ii, 17. 

Solubilities, below and above the critical 
temperature (Tyrku), T., 621 ; P. 62. 

Solubility, intlueuce of (Her?.), A., ii, 
192, 275. 

a contribution to the theory of (Tykkr), 
T., 1778; r., 205. 

relation between, and the physical 
state of the solvent in the absorption 
of carbon dioxide, by p-azoxypnene- 
tole (Hum fray), T.,1669 ; 197. 

of gases in water, inll ueiioe of colloids 
and line suspensions on the (Findlay 
and Creighton), T., 586; P. 44. 

Solubility product, inconstancy of the 
(Hill), A., ii, 936. 

Solute, volume of a, iu solution (Tyrkr), 
T., 2620 ; P., 326. 

and solvent, energy relations of (G.ut- 
veu), A., ii, 39S. 

Solution, critical phenomena of (Tim- 
mermans), A., ii, 19. 
volume of a solute in (Tyre it), T., 
2620 ; P., 326. 

in aqueous solutions (Lf. Blast and 
Sciimandt), A., ii, 276. 
of salts, rate of (Wagner), A., ii, 275. 
of two salts with a common ion, in an 
organic solvent (PiJH.li' and Couut- 
man), T., I26i ; P., 140. 

Solutions (ScmvEUS), A., ii, 913, 1039. 
theory of (Jakoukin), A., ii, 274 ; 

(Washburn), A., ii, 1044. 
kinetic theory of, and ditlusion 

> (Thovert), A., ii, 191. 
studies of the processes operative 
in (Worley ; Armstrong and 
Worley ; Glover ; Wori.ey and 
Glover), P., 298 ; (Armstrong 
aud Whreler : Armstrong and 
Crothf.rs ; Armstrong), 1\, 299 ; 
(Armstrong and Eyre), A., ii, 832 
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Solutions, physical properties of (Heyd- 
wsillbh), A., ii, 398. 
properties of, at their critical solution- 
temperature (Schukaubef), A., ii, 
192. 

composition and vapour tension of 
{Vrevsky), A., ii, 1038. 
magnetism of (Drapirr), A., ii, 99. 
specific heat of (Magik), A., ii, 
265. .. , 'i 

clearing and decolorising (NecVierg), j 
A., ii, 446. 

adsorption of, by charcoal (Schmidt), ( 
A., ii, 1041. 1 

of inorganic salts in formamide, clec- j 
trolysis of (Kohler), A., ii, 684. 
of normal liquids, contraction constant 
of (v. Biros), A., ii, 394. j 

of salts, slow change in the nature of j 
(Spring), A., ti, 2/6. ( 

aqueous, density and electrical con- : 
dnetirity of (Heydweili.er), A., 
ii, 106. 

density and degree of dissociation 
of(TEREsaiiN), A., ii, 190. : 

aqueous, crystallisation ami dissolution | 
iu (Lb Blanc and Hchmandt), : 
A., ii, 276. | 

conductivity of, at zero {Sloan), ] 
A., ii, 820. | 

surface tension of, and Laplace s j 
constant (Lewis), A-, ii, 933. J 

lion-aqueous, electrical conductivity ! 
of, at low temperatures (Walden), 1 
A., ii, 684. 

colloidal and erystaltoidd, existence 
and properties of dispersive systems 
in the region between iSvedbeug), 
A., ii, 10.8. . 

dilute, changes in volume in the 
formation of (Dawson', T., 1041, 
1896 ; 1\, 116, 202. 
ethereal, apparatus fi»r evaporating 
(Girdwood), A., ii, 11/-^ 
solid, vapour pressures of (Vans tusk), 
T., 429; 47. 

of metals and the electron theory 
(S< HKN' K), A., ii. 482. 
of m-tals, thermo-electric forces of 
(BEKNontu), A., ii, 1080. 
crystalline solid, as disper.se systems 
of different degrees of disperaity 
(V. Wf.IX.VRN), A., ii, 696. 
water-alcohol, van Laar's theory of 
the contraction in (DoMWKHBWsky* 
and RosniDEsivENSKY), A., it. 

Solvent, and solute, energy relations of 
(GakVEU), A., ii, 393. 

Soiventi, influence ol, on tlic equili- 
brium constant (Pirsaiuswkky and 
I5 ei.Enow.sky , A., ii, 59:>. 


Solvent,, influence of, 

optically active compounds <p, 
tekson and Stevenson i 'f 
P.,238. _ ’’ 

mixed, partition law (Hkvz » a „i 
(Kurzer), A., ii, 1045. M 
organic, solubilities of organic a ,h 
stances in (Tyrrr), T.. 177«^ ■ p " 
205. r ' ! 

Sorbic acid, methyl ester (Poj&er 


Rohde), A., i, 847. 


and 

Sorbic acid, y-bromo-, ami its 
salt (Vigdier), A., i, 461, Bl 
Sorbitol, starch formation hm. iu 
EoaatW (Trebovx), A., ii, fa, ’ 
Space, of four dimensions, ^presentation 
of physical phenomena in 
A., it, 840, 

Spaces, dead (Liesegang), A., ii, 1052, 
Spark, new radiant emission from Hi? 

(Wood), A., ii, 915- 
Spark gap. See under Electrochemistry, 
Sparteine, amount of, in cornmou 
broom (Chevalier), a., ii, 534 . 
and its methochloride, ierrichlorides 
of (Schultz). A., i, 97. 

Spearmint oil, constituents »f (Elze- 
A., i, 865. 

Specific gravity. .See Density, 

Specific heat. See under Thermo, 
chemistry. 

Spectra. See under Photochemistry. 
Sphingomyelin, preparation of (Roses- 
heim and Tm), A., ii. 1085. 

Spinal cord, composition of the (Fr ankki- 
aud Dimitz), A., ii, 1086. 

Spleen, nucleo-protein of (Sato), A,, ii, 
56. 

iron-containing lipoids in thu(DvilOw), 
A., ii, 630. 

Sponge*, t he iodineeompfec m(WHim£ 

! and Mendel), A., ii, 143. 

1 Stachydrine, constitution ami derivatives 
j of (Schulze and Trier), A., i, 62; 

j ii, 743; (Trier), A., i, 607 ; (Exge- 

; LAND), A., ii, 885. 

j stachyoae (Neubv.ro and Uchmann), 
A., i, 225 ; (Schulze), A., i, 610. 1 
; presence of, iu labiate plants (1 'iavlt) 

i A., ii, 336. 
i in the roots of KitimM't- 
//x/ iw/oM (KnoruiR A., ii, 
Shnh>js total's, wolatmu of stadydnut 
and other bases from (Schulzs m 
Tkiek), A., ii, 743. _ 

Stannic compounds, ^ee uniter am 
8tar anise oil (S' hjmmel k to.,, J < 

Btaroh, formation of, (Vocu swbitol ir 
ISmcw (TkEBkCX), A, ». W- 
coagulation of, by freezmg 
van'o and MiA'HKukf), A.. 1 , ■> 
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Starch, colloidal properties of (Bottazzi ! 
ami Victoeoff), A., i, 655. 
velocity of saccharification, of (van ! 
Lake), A., ii, 839. 

*■ purification of (Malfitaxo and j 
Mosohkoff), A., i, 817. 
fixation of bases by (Fouaiid), A., i, 1 
225. 

action of hydracids ami hydrolysing ■ 
Agents on (Oechsner de Coxixtk), 
^A., i, 655. 

influence of bile salts on the pancreatic ) 
digestion of (Buulia), A., ii, 627. 
Lintoer's soluble, properties of ; 

(Clark), A., i, 544. 
the iodine reaction for (Harrison), 
F., 252. 

indicator for iodometric titrations 
(MatJIIEU), A., ii, 747. 

Stotice Gmelini, leaves of, secretion of 
salts by the (Schtscherback), A., ii, 
442. 

Stearic acid, melting and solidifying 
points of, mixtures of, with palmitic 
and oleic acids (Cakmxfaxti and 
Levt-Malvano), A., i, 5, 6. 

Stearic acid, c7v-fo-tfihydroxy-,(AKNAn> 
and Posteusak), A., i, 356. 
dihydroxy- (Auxaud and Postern ak) 
A., i, 459. 

Au-and A'-Stearolic acid (Arnauh and 
Postern ak), A., i, 459. 

Stearolic acids, reduction of, and 
isomerism of their hydriodo-deriva- 
tives (Ahnaijd and Fosteunak), 
A., i, 356. 

Stearyhd-alanine (Ablierhalden and 
Funk), A., i, 227. 

Stearylglycine (AnnERHALUEx and 
Fink), A., i, 227. 

Stearyl-i-tyrosinyl stearate JAbdf.u- 
haldex and Funk), A., i, 227. 
Steatite, adsorption by (Hohi.and), A., 
ii, 615. 

Steel. See under Iron. 
d Warm media, physiological meaning 
of the hairs of (Kxv), A., ii, 443. 
hairs of, protein in (Jajiieson), A., 
ii, 645. 

Stelznerite, identity of, with antlerit «■ 
(Suhaller), A., ii, 1076. 
Stereoisomerism of tervalent nitrogen 
compounds, a supposed case of 
(Jones aud White), T.,632; P-, 
57. 

*of quinquevalent nitrogen (Scholtz), 
A.,i, 634. . 

Stilbene, oo'-dzbromo-, aisSiitsdiVoinicle 
and ou'-dibTomo-aa'-dicyano- 0>is* 

licenvs aud Fischer), A., i, 621. 
Stimulation, of * prematui| ripening 
(Vinson), A., ii* 335. 


Stovaine and cocaine, comparative action 
of (Ye bey and Waller), A., ii, 22\ 
Straw, disinfection by the incomplete 
combustion of (Thillat), A., ii, 232. 
Strontium, atomic weight of (TllORi’E 
and Francis), A., ii, 209. 
ultra-red line spectrum of (Randall), 
A.,*ii, 1014. 

metallic (Glascock), A., ii, 954. 
crystalline, preparation of (UUNTZ ami 
' Galliot), A., ii, 1064. 

Strontium carbonate, action of alkali 
nitrates oii(Oechsneii de Coninck), 
A., ii, 612. 

zinc chloride, ami iodide (Etjikaim 
and Model), A., ii, 851. 
nitrate aud hydroxide, solubility of, 
in the presence of each other 
(Parsons and Perkins ), A., ii, 
1064. 

mercuric nitrite (Ray), T., 326 ; P., 7. 
oxywlenoplioaphatc (Ephraim ami 
M .viler), A., ii, 207. 
sulphate and sodium carbonate, the 
reaction between (Her/.), A., ii, 849. 
Strophanthine, influence of, on the 
electro-cardiogram (Stiiaib), A., 
ii, 434. 

action of, on the heart (£mni ; 

Wkrschinin), A., ii, 1094. 
action of, on the blood-vessels 
(Kasztan), A., ii, 1094. 

Slrophanthus narnisiitomis, pharma- 
cological action of, and its use as an 
arrow poison (KKAsEit aud Mac- 
kenzie). A., ii. 639. 

Strychnine and allied alkaloids (Perkin’ 
and Robinson), T., 305 : I’., 24. 
action of cyanogen bromide on (Mum* 
lei:), A., i, 275. 

action of, on muscle (Vbi.ky and 
Waller). A., ii, 331. 
bromine derivatives of (Cit'sA ami 
Si'AGLIARlXl), A., i, 5.83. 
halogen derivatives of, action of 
acetone, on (Bvraczewski and 
Dziukzynski), A., i. 873. 
Strychnine ym.Oilorate (Hofmann, 
Rum, Honor:', and Mktzlek), A., 
i, 819. 

Strychnine, ( Wbromo-, ovule ( Hu raczv.w - 
ski and Nowosiblski), A., i, 874. 
peroxide (MussLER), A., i, 58.4. 
Strychnine, new test for (Malash:in), 
A., *ii, 165. 

Strycbninesulphonic acid 1, aim tin-, 
brorno-, bromonitro-, chloro-, dir 
cliloro-, and nitro-, and their deriva- 
tives (Levchs and Boll), A., i, 766. 
isoStrychnineanlphonic acid I, and nitro-, 
and their derivatives (Leuchs and 
Boll), A., i, 767. 
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Strychnino anilide (Leuchs and Reich), 
A., i, 768. 

Strychninolone and its derivatives 
(Leuchs and Reich), A., i, 768. 

Stryclminonic arid, and its methyl 
ester and their hydrates, and nitro- 
( Lei; CHS and Reich), A., i, 768. 
bromo- (Leuchs and Roll)s A., i, 
767. 

Strychnos alkaloids (Leuchs and 
Leuchs), A., i, 4*25 ; (Leuchs hnd 
Boll), A., 766; (Leuchs and 

Reich), A., i, 767. 

Styrene, polymerisation of (JStohise and 
Posnjak), A., i, 235. 

Styrene, w-bromo-, hydrocarbons from 
(Rite and Proske), A., i, 367. 
3:5*rfibromo-2-hydroxy-, and its 
acetate, also its bromide and cor- 
responding acetate, and w:3-5-/r/- 
bromo-2-hydroxy-, and its acetate 
and methyl ether (Fries and Mos- 
Kopr), A., i, 332. 

Styrenes, and terpenes, heats of com- 
nustion of (Auwkks, Roth, and 
Elsexlohh), A., ii, 586. 

Styrylacrylhydroxamic acid (Posner 
and Rohde), A., i, S47. 

Styryl » butyl ketone, and its phenyl- 
hydrazoue (At weds and Voss', A., i, 
71. 

2-Styrylcoumarone, derivatives of (Aue- 
i.ix and v. Kostankcki), A., i. 631. 

Styryl c/W'-hexyl ketone and its di- 
bromide (Kohi.ek and Bukni.ky), 
A., i, 392. 

Styrylitaconic acid, anhydriile of (Fjch- 
ter and Walter), A., i, 29. 

Styryl methyl ketone-phenylhydrazone, 

/Miitro- (Auukrs and A., i, 

71. 

Styryl a naphthyl ketone. /?-nitro- 
(Scholiz and Meyer), A., i, 562. 

a- and 7-Styryl nonyl ketone, deriva- 
tives of (*Scholi/ and Meyer), A., i, 
562. 

Styryl i > -nonyl ketone-phenylhydrazone 

(Ai weks an<I Voss), A., i, 71. 

Styryl hopropyl ketone (AlWF.Rs and 
Voss), A., i, 76. 

Suberic acid, ethyl hydrogen eat, r and 
its chloride and jj-toliiididc (Blaise 
and Kokh; kr), A., i, 298. 

Sublimation by the dynamical method 
Schemer), A., ii. 481. • 

Subitance, C1L0X : . and its copper salt, 
from arn in "guanidine dia* my dr ox- 
ide and .sodium hydroxide (Hof- 
mann Hock, and Rom i, A. , i, 4 17- 
C.,H|X 4 , from azmmidc and methyl- 
carby Umine (Oli v kri - M andala ), 
A., i, 343. 




Substance, CoH^ON?, from tmzomethv] 
carbimide and water (Forstfi' !' j * 
Muller), T., 1064. m 

C,H,0 5 S,Na.,Hg, from hydroxynur 
cury -acetic aldehyde and .so,)]., ft, 
thiosulphate (Scjioeueu ... , 
Schbauth), A., i, 460, 111 

C,K,O a N a from o-mctluzonir 
<iridc and water (Steinkoik 
MANX. Ouunt:,.,., K,n,;„f, 0 

JttnOEXS and Beseoek), A„ i W0 8 
Ci’CN A horn diguamde a„,l c , lf b 0]1 

disulphide (Kackmann', A i «r 

C.H.OS, from methyl c'hl'orotliioca/h 
0"ate and ma-nosium luethvl 
iodide (Delkpine), A., i fijo ' 
C 4 H,0,N 73 from triazomethylearbimid, 

and ammonia (Forster and Mfi 
LER), T„ 1066. 

C 4 HoOoC) 4 Hg. ; , from mercury cliloro- 
aoetyhde, mercuric chloride, ami 
sodium acetate (Hofmann an ,i 
Kirmreuthek), A., i, 17. 

from iso vale raid elivde and 
ozone (Harries and KoetschavI 
A., i, 607. 

C 5 H : 0;;N, from //-glutamic acid (An- 
deriialdex and lv Armen l A i 
769. 


from triazometliylciiib- 
imide and water (Forstf.i: and 
( Muller), T„ 1063. 

C'liH.d'l,.,, from action of silent electric 
discharge on chloroform i'Losa- 

Nusili), A., i, 1. 

Cr ) U 1(l ON i; . from 7-hvdroxv-5-mcthv]. 
1:2:1:9 benztetrazolc and hydrazine 
(BiLnw and Haas), A., i. 596. 

r,»l n 0 3 ^ from nitrusodiacetoiJC- 
scmicaiba/.idc (Rite and Kess].eu\ 
A., i, 16. 

C ri H 4 0 4 N) ; HgXa, from 4-iniiiio>2:6- 
diketodihydropyrimidiue-3-acetic 
acid and mercuric oxide s,Fai;i:en- 
FABRIKEN VOR.M. F. BaVKR & Cod, 
A., i, 804. 

C 7 H u O ;i , from lieptalddiyde, ozone, 
and i-tliyl chloride (IIaiikies and 
Kokischat), A., i, 607. 

C7II7OA'!, from /ry-dimcthylglutacomc 
acid and phosphorus peiitacliloriile 
(Ftivr and Reiter), A., i, 10. 

C T i[ J; .0 4 X, from a-aminoglntaric acid, 
auriehloride of (Kxcei.and), A,, i. 

C T H 4 0.,SHgN;u from hydroxymercufr- 
benzoic anhydride and sodium sul- 
phite (ScHoELLER and ScHliAU'/II/, 
A., i, 460. 

('J lul O ;! , from octaldehydc and ozone 
(Harries and KbETsciiAi). A., i, 
607. * 
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Substance, C 8 H 17 N, reduction product 
of jj-chloro-octylamine and its salts 
(Gabriel), A., i, 229, 

C 3 H 9 0 2 N 3 , _ from aniline and nitro- 
acetonitrile (Stetxkopf, Bohr- 
MANN, GrUXUPP* KlRCIlHOFF, 
Jurgens, and Benedek), A., i } 
307. 

CUJioOjjK 2 , from phenyltriazometliyl- 
carbamide and sodium carbonate 
^Forster and Muller), T., 1065. 
CgH 10 0 ;t N 4 , from 4:5-diamino-2:6-di- 
keto-1 :3-diinethy]pyrimidme (Far- 
BENFABRIKEN VOUM. Y. BAYER &, 
Co.), A., i, 79. 

C s Hu 0 2 N 2 , from aeetnnecyanohydrin 
ana hydrogen chloride (Ultke), A., 
i, 15.^ 

C g H 5 ON 4 K, from ^-triazobenzaldehyde 
and potassium cyanide (Forster 
and Judd), T. f 260. 

C 9 H 10 O 3 , from nonaldehyde and ozone 
(Harries and Koetschau), A., i, 
607. 

C 9 Hi, 0 2> additive compound of quinol 
and acetone (Schmidlix and Lang), 
A., i, 837. 

C 9 H 12 0 3> additive product of catechol 
and acetone (Schmidlix and Lang), 
A., i, 837. 

C 9 !1 12 0 7 , from tlie interaction of 
ethyl malonate, sodium ethoxide, 
and iodine (Komnexos), A., i, 
542. 

0 9 Hi 8 0 3 , from oxidation of l:3-di- 
Tnethyl-5-methylene-A ;! -oyclohexeiie 
(A cavers and Peters), A., i, 
826. 

CnHgOsN.^ from l-chloro-2:4-dinitro- 
benzene and sodioacctone (Keitzen- 
steix and Stamm), A., ii, 358. 

C 9 H 8 0S 2 , from acetophenone and 
carbon disulphide, and its deriva 
tives (Kelber), A., i, 391. 

CjjllnOaN, from coal tar (Schultz and 
Sz£kely), A., i, 725. 

C 9 H u 0 2 N 3 , from o-toluidine aud 
nitroacetonitrile (Steinkopk, Bohr- 
manx, Grunt pp, Kirciiiioff, 
Jurgens, and Benedek). A., i, 307. 

C 9 H l7 0 4 N, from a-aminoglutaric acid, 
auri-chloride of (Engelanp), A., i, j 
843. 

C 10 H] 6 O, from polymeride of croton- 
aldehyde (Be7.£pixe), A., i, 219. ' 
from the seeds of Monodnra graiuli - : 

flora (Leimbach), A., i, 186. : 

cHjgCljj, from isothffjene (Koxda- , 
roff and Skworzoff), A., i, 755. 

CjoHgONo, from quinoline and cyano- 
gen bromide *(v. Braun), A., i, 
189. 


Bubstauce, G](|H 8 0 3 N 4 , from a-methazonic 
anhydride (Steinkopf, Bohrmann, 
GrOxtpp, Kirch iioff, Jurgens’ 
and Benedek), A., i, 308. 

C uiII n 0 3 N 3 , from methyl 1 -phenyl- 
5 - 1 riazolo ne-4-car boxy late and alco- 
holic hydrogen sulphide (Dimuotii, 
Ai'kkun, Bkaiin, Fester, anil 
Merck le), A., i, 519. 

C' 10 H 12 0 2 No, from 4-keto-2-benzyl-l:5- 
dihydrog^-oxalim- and water ( Finger 
and Zeh), A., i, 59). 

front //i-xylidine and 
nitroacetonitrile (.Steixkopf, Bon r. 
manx, (iniixupp, Kirchhoff, 
JOrgexs, and Benf.dkk), A., i, 
307- 

C'uiHiAjN.,, isomeride of a-limoneue- 
liydioxylainiueoxime (Cusmaxo), 
A., i, 6S6. 

from isomeride of a- 
limonenchydroxvlamineoxiine (Crs- 
maxo), A., i, 686. 

C n II 14 O rt , from etliylmethylaci'tonedi- 
car boxy late (Feist and Fumme), 
A., i, 9. 

C n II 7 0 5 N;;, from pyridine and l:3-di- 
chloro 4:6 d in itro benzene, sails of 
(Zixcke and Weisi'kkx.vixo), A., 
i, 585. ^ 

CnH^O.N, from action of sodium 
hydrate on cyanocarone (Clarke 
and Lapworth), T., 15. 

CijH^O.N,, from 4-mcthylamino- 
1 :2:2:4-dimethyl-5 pyrrolidoim and 
etlivlene. oxide (Kuhn and Bum), 
A./i, 187. 

C'uHnOBrS,,, from dimethyl ether of 
C,H,OS,, (Kelber), A., i, 391. 

C„H,..OBr 2 .S 2 , from dimethyl ether of 
CgHgO.So (Kelber), A., i, 391. 

C ]2 TI h , from action of silent electric 
discharge on benzene and hydrogen 
(IiOSANITSOIl), A., i, 2. 

C I£ H s O, from aeenaphthenequinone, 
and its magnesium salts (Kalle 
k Co.), A., i, 752. 

CjoIIjjO;,, additive compound of phenol 
and cyclohexanone (Schmidlix and 
Bang), A., i, 837. 

C 1£ H js 0 4 , additive compound of re- 
sorcinol and acetone (Schmidlix 
and Lang), A., i, 837, 

C^Hap, from lauryl cliloride by the 
action of heat (Bibtrzycki and 
Laxdtwing), A., i, 87. 

C]oH.-w.Oo, from polymeride of croton- 
aldehvde (T)elkpine), A., i, 
219. “ 

C],H 9 0 4 So, from oxidation of di- 
phenylcne p-diaulphoxide ( + 2H 2 0), 
(Hilditch), T., 2588. 
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Substance, C lt H,0,N„ from betaine, 
C 1S H V 0 6 N S , and sodium hydroxide ; 
(Zincke), A., i, 556. 

C,oH m O,N, from the action of nitrons 
acid on'ethyl l-imino-hydrindene- 
2-cauboxylate (Mitcuell ami 
Thorpe), T. } 2272. 

CpHijOgN, oxime from ethyl tetrahy- . 

droxybenzenediearboxyUte (Leuchs 

and Thbodokescu), A., i, 396 
C, ,H u O-N 2i oxime from the aldeliylUc 
ester,' C^HojO^N (Leu ns ami 

Theodohesco), A., i, 396. 
C.. 5 Hi«OoN 2 , from the action ot 
nitrous acid oil the ,8-eondensation 
product of iw- 4 -xylidine and acet- ; 
aldehyde (.Tones and White), T., , 
642. , , 

CjoHj-OI, from phenoxyhexyleoe 

(Dionneau), A., i. 354. 

C,.,H 19 0 2 N 4 , from hexamethylene- 
tetramine and resorcinol (Grishke- 
witsch-Trochimowsky), A., i, 

108. J a 

C v ,Hj 9 0 5 N. condensation product 
from acetonecyanohy drill and hy- 
drogen chloride (Ui.rtfE), A., i, 
15. 

C V >H., ,0 13 N, from the nitration of 
cellulose (Crane and Joyce), A.. 
1 , 364 . 

Cj.diPv'N’.xXao. from oxidation ot 
aniline-jy-sulphonie acid (Reitz en- 
sue in), A.,i, 703. 

C’Hv.O;, from the condensation of 
cyciohutan-l .3 -dione in the presence 
of iniinoline (Chick anil \Niijs- 
more), T., 1998 ; P.,217. 

C 13 H 12 0 4 , from oxypeucedauin by the 
action of sulphuric acid (Heuz<h: 
and Krohn). A., i, 125. 

CjiHjjNrt, from dehydracetic acid 
\ Ben ary), A., i, 435. 

C r H u 0 5 , and its acetyl derivative 
and phenylniethane, from oxypeu- 
ccdanin iHrkzoh and Krohn), A., 
i, 125. 

from o-cycloge'-aniol (Bor- 
vkaci.t)), A. r i, 330. 

Cj-HiiOjNj, from ethyl a -cyano-a- 
ketohutyrate phenyl hydra/one 
(Wislicenus and Silberstris), 
A., i, 539. 

C Hi ON, a- and 3-womeriues from 
l if, ,-uinidim* and acetaldehyde (/osk< 
and White), T.. 643. 

from 4-ethylamiuo-2:2:3- 
trimethy 1 - 1 ■ ethyl 5 • py rrolidoue and 
ethylene oxide iKohx and Bum), 
A., i, 137. 

C^HAVA an<1 ils raeth >' J est * r 

(Mayer), A., i, 261. 


Substance, C 3 H 18 0 3 NI 3 , from di. 
iodotyrosine, methyl iodide and 
potassium hydroxide (W heeler and 
Johns), A,, i, 114. 

ChHjoO* from extract of red clovef 
tlowers (Power and Salway), T.. 
243 ; P., 20. 

C 14 H v .0 6i fru3U isogalloHavin trimethvl 
ether (Herzus, Erdos, and hi*. 
zicka), A., i, 676. ® 

Ci 4 H u O s , from ay-dimethylghitMSnic 
acid and phosphorus pentachloride. 
and its anilide and methyl hydro- 
gen ester (Feist and ReuterI, A 
i, 10. 

C u 1I v 2 ON 2 , from salicylideneaniluie 
and potassium cyanide (Rohde ami 
Sch artel), A., i, 77 6. 

C 14 H 14 0oN 2 , from 4 - keto -2-bcnzy 1 . 4:5- 
dihydroglyoxaline (Finubb and 
Zeii), A., i, 591. 

C u H u 0 5 Ko, from ethyl 1-cyanocydo- 
propane-1 -carboxy late { M itcheli. 
and Thorpe), T., 1001. 
CuH u O s Br 2 , from ChH m 0 5 and brom- 
ine (Feist and Reuter), A., i, 
10 . 

C u H 17 0 4 N, from p-ethoxyphenylnmlc- 
imide and its sodium derivative 
vPiutti), A., i, 23. 

C u Hn0 3 N 2 CI, from nitrosoljenzene 
and methyl 5-elilonuntlirniiilate 
(Fueundi.fr), A., i, 446. 
<\ 4 n.*o 3 m,, from carpaine hydro- 
chloride and chlorine (Baiiuek’. 
T., 472 ; P., 53. 

C 14 H 15 0.»N C1 5 Sb,fr<un di-/»-anisylamine 
and antimony pentachlnride (WlE- 
land and Weckkr,), A., i, 243. 
( , )ri IIi V 0g, from extract of red clover 
tlowers and its acetyl derivative 
(Power ami Salway). T., 239; 
P., 20. 

' 0 1S H W 0 4 , condensation product of 

catechol ami acetone (Sohmidlis 
and LaMi), A., i, 837. 

(’,.H, 6 O r , from isogallofl&viu trimethyl 
ether (Hkrziu, Kudus, ami Rt’- 
zicka), A., i, 677. 

C H w O-, additive compound o 
nhenot and acetone (Schmihlin and 
Lam;), A., i, 837. 

l\.H w O, from the essential oil or 
hyacinths (Esklaar), A., i, 123. 


: . . fr0,,, “X®" 


of sodium 


methoxide on C 14 H| 4 0 5 (KlisI' aifi 
ltEUTEIl), A., i, 10. ... 

ft<»i rhizome of 

raremosa (Kinnemore), A., Hi ■ 

C„iu>„ additive compound of .mton 
and .vrogallol tSrJ.Mn.UK 
La.no), A., i, 837? 
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substance, CuH«°» from diethyl ketone 
and methyl iodide (Haller and 
Batjek), A., i, 800. 

C 15 H| 3 0 2 N, fromphenylhydroxylamine 

•on beuzoylacetaldehyde (Ales- 
sANPRl), A.j i, 753. 

0 ,. HjjONS, from aniline* and a sub- 
stance from acetophenone {Krlder), 
A., i, 391. 

C 15 H#)N 3 8, from^ 5-thion-l:4-di- • 
phinylnrazole (Nirdllnof.ii and j 
Acp.f.f.), A., i, 786. 

from .s-trinitro benzene 
'and potassium propoxide (Busch 
and Kogel), A., i, 474. 

CjjHjwONCljFe, ferrichloride of the 
additive compound of tropine and 
benzyl chloride (Sciioltz), A., i, 97. 

CnfHjoOy, from extract of red clover 
flowers and its acetyl derivative 
(Power and Salway), T.,236,P.,20. 

C w H 16 0 9 « fr° ra isogalloflavin trimethyl 
ether (Herzio, Ep.dos, ami 
Puzicka), A., i, 676. 

OkjH^O, from action of silent electric 
discharge on ethylene (Losanjtscu), 
A., i, 1. 

OjcIIaChjSj* from oxidation of “tliio- 
indigo A (DwAihA), A., i, 411. j 

GVHM, from oxidation of “ tliio- ; 
indigo" (Daxaila), A., i, 411. j 

C 1? IL0 5 S. 2i from oxidation of “thio- | 
indigo” (Daxalla), A., i, 411. 

C 16 Hjq 0 7 N 4 , from picryl-a-naphthy]- 
amine and silver oxide (Busch and 
Kogel), A., i, 473. 

CjeHnO,^, from 3:5-dinitro-4-hydr- 
oxy benzoic acid and quinoline 
(Morgen stern), A., i, 483. 

C w H n 0 3 N, from safrolc and nilroso- 
benzene, 2 isomerides (A NR ELI, 
Alkssandri, and Pf.gna), A., i, 
552. 

CigH^O-iN, from chrysophanic acid 
methyl ether and ammonia ( + IH 2 0) 
(Oesterle and JOHANN), A., i, 860. 

C ie H l4 0jjN 4) from dinitropbenyldi- 
pyridinium dichloride and alkali, 
and its salts (Zincke and Weis* 
tfenning), A., i, 585. 

CUHfcOaN, from dimethylketen and 
benzylidenemethylamine • (Stai:u- 
ingeRj Ki.evfr, and Kobek), A., i, 
588. 

0 w H 21 0 8 P, from picrotin and phos- 
phorus pentachloride (Horrmaxn), 
A., i, 577. 

C 1h H ] 4 ON 2 8, condensation, product ol 
3-oxy-l-thionaphthen with j>-nitro- 
9odimethylaniline (Bapische Ani- 
US- & Soda*Fabrik), A., i, 

60. 


Substance, C !fi H l2 0 K N. 2 8 2 Na2, from 1 - 
naphthol-4-suIphonic acid, phenyl- 
hydrazine ana sodium hydrogen 
sulphite (Buck keep, and Sonsex- 
burg), a., i, 145. 

from interaction of magnes- 
ium phenyl bromide and 3:3-di- 
m*(thyJiiidolemne-2-carl>oxyloiii- 
tvile, and its oxime and ynnitro- 
phenylhydmzone (Plaxcher and 
Oi !\M elm), A., i, 63. 

C 17 H 12 0 7 N 2l from 3:5-dinitro-4-hydr- 
oxybenzoic acid and* naphthalene 
(Morgen.vtern), A., i, 482. 

C 17 H 14 O u Br a , from the reduction of 
il-broniocannm (Rohde and Poi:f- 
MULLER), A., J, 492. 

C n lI 2 . 1 0 :i N 3l froui<MeucyH-tryptophaii 
(Fisher), A., i, 22. 

(', 7 Ho,; 0. 2 CI k , from fatty acids in cod 
liver oil (Heiduschka and Bhej.n- 
BEiiGEJi), A., i, 297. 

C, 7 H 1,0^01, from picryl chloride 
and incthyl-a-naphthylamine 
(Busch and Kogel., A., i, 473. 

C l7 H,AN 2 S,, from immedial-indone 
(Frank), T., 2045; P., 218. 

C 2T H ]ri NoCl 3 IIg 2 , from dinitroplienyl- 
pyridimum chloride and //-amiim- 
piieuyl mercuriacetate (Reitzen* 
strin and Stamm), A., i, 318. 

C's-II^OXiJ,. from fatty acids of cod 
iiveroil (Heiduschka and Kurin- 
bkrgkk), A,, i, 297, 

( , l7 II. 27 0 2 BrMg, from action of mag- 
nesium on jy-tolyi ethyl ketone and 
allyl bromide (GnisHKEwmcu- 
Tkochimowsky), A,, i, 109. 

C^HjfiONX'lollgo, from diuitrophenyl- 
pyridiniuni chloride and />-aminn- 
phcnyl mercuriacetato (Kritzkn- 
stein and Stamm), A., i, 348. 

C' is H [ 2 0 6 , from kermesic arid and 
hydriodic acid (Dim both), A., i, 488. 

CjsHjbOs, from 3-hydroxymethylflnor- 
one (Kehruans and Jones), A., i, 
409. 

from isogalloilavin trimethyl 
ether (Herzio, Erdos, and 
Kuzick a), A. ( i, 676. 

C, h H„ 0 7 N. from ester, (VI l j AN 
(WlLLGERODT'and Mapfezzoi.ij, A., 
i, 679. 

C is H|AS 3 , from C H lI«Oa, and am- 
, inoiiinni persulphate (Kelkkb), A., 
i, 391. 

C, K H, 5 0 2 tt* from isobeuzylglyoxal- 
idoue and sodium hydroxide (Finger 
and Zeh), A., i, 591. 

C )S H,A^» fr° m ethylcugenol and 
nitrosobenzene (Anc.eli, AleSsan- 
dri, and P^gna), A. , i, 553. 
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Substance. L' 1H IT 3l 0 4 N J . from hexa- 
methylenetetramine and catechol 
(Grishxewitsch ■ Trochimowskv), 

A., i, 108. 

C 19 H, 2 0 4 , from 3-phenylpyniioiso- 
eoumarazone and resorcinol 

(Michariis and Leo), A., i, 516. 

C 1 s H 14 0.„ from 8-roetbylpyrazoiso- 
coumaiazone and resorcinol 

(Michaei.is and Leo), A., i, 516. 

C.sHjsOjo, from biliary acids (Piieol), 
A.^ i, 3*21. 

C 19 H m O,N,,' from 3:5-diuitro-4- 
hydroxyoenwic acid and ace- 
naphthene (Mokgexstern), A., i, 
482. 

0 lt H,,0.>C],, from 2:5-diliydroxytn- 

phenvlcarbinol (v. Baeyer, 

Aickeus, Dif.iie, Hallesslebes, 
and Hess), A., i, 219. 

C, 9 H ls O»l>’l. from jO-benzoipiinone and 

diaminodiplienylmetbane (Sieg- 

mvnd), A., 749. 

C, 9 H 1 „X.,C1Hs!, from 3-mcrcnry-p- 
toluidrne amt dimtrophcnyl- 
pyridinium chloride (Kr.nz.F.ysTEiN 
and Stamm), A., i, 348. 

C„H..,0-„ from methyl rhloroformate i 
"amTosiruthin (II kk/.oo and Keoiin), | 
A., i, 125. „ , , ! 

C.„Il : „O s , from .■tilfjuliui Jhuiikrl 
Pkkrot and Lei’Kisce), A., ii, 151. 

l\,H„0,X„ azo-dvc from ..-amino- 
"I'hthalanil (Rite and Timess), A., 
i. 73. 

HuN's*,, ftom diazolnphcnyl- 
pyrrole (Angelico ami Lamsi), A., 
i, 445. 

('. v H.i|0 3 C1 s . 2 isomt-rides from ^0- 
’diohloro-a^-dianisylidcnepropane 

and methyl alcohol (Strays hriz, 
and HissY), A., i. 564. 

C. Xj I|,»p 5 y.,, from l:3-dioximino ; 2- 
“cyclohexanone with sodium ethoxide 
and benzoyl chloride (B<»R$CHK), A., 

i. 178. 

C’.„H ] „0,X 1 S 4 ,from 3-eyano2:4riikcto- 
*5-benzylidenetctrah ,, drothioph« , n 
and bahum hydroxide (Benaky), 
A., i, 580. 

C.,r,Hj 4 0 4 N : S + 211,0, from acetyl- 
guanamine acetate and orange FI 
(Kaulukkoek), A., i, 781. 

CoJL.OvNS, from ^-codeinone, and 
ethyl mercaptan (Pscikmr and* 
Kp.fah), A., i, 423. 

CVH^OoNI, from im-thvl iodide and 
a betaine from fl -ethyl- thiocodide 
(PscHORR and Kkech), A., i, 423. 

C’ H«;O a NS, betaine of substance from 
0-ethylthiocodide (Pschuru and 
Krich), A., i, 422, 


Substance, C.^H^O^NS, from 3- ethyl, 
thiocodide (Pschorr and Khechi* 
A., i, 422. 

C2iH ffl 0 2 NS 2) from 3-methyl thiocodide 
“and ethyl mercaptan (Psi'Honirind 
Ivrech), A., i, 422. U 

O21PI jijOjgfcj.i A.sN^a3» from tvisodiuia- 
“arsenate and aulphosalicylic acid 
(Barthe), A., i, 262. 
C 2 iH 21 0 4 N 2 ClHg 2 , from dinitrfyhenvl. 
pyridinium chloride ami ^hrnmo- 
phenyl mevcuriacetate (Rkihe^. 
STEIN and Stamm), A., i, 348. ' 
GjiHagOaNlS, from metliy] iodide and 
’/3-ethylthiocodide, and its deriva- 
tives (Pschorr and Kreoh), a. j 

Ann 


from the condensation ol 
phenanth raqui non e with ethyl, 
acetoacetate (Richarhs\ T. s neo- 
1 \, 195 . 

C-viH.^O,,, from /»-benzoquinone and 
methyl ^-aminobenzoate (Sieg- 
munb), A-, i, 749. 

C.hH^O^N, from w-amino- e/t-dihydr. 
oxyacetophenone (Trns), T. 
2515. 

C._ >2 H 2 j 0 2 N 1 from dimethylketen and 
benzylidenehenzylamine (SrAl> 
ISGER, Ki.kvkr, and Kobeu), A., 
i, 588. 

C-rtibaO^X, from oxidation of 0-iso- 
"imtyrylbcnzylainiuo-jS.pheiiyl-aB- 
dimetliylpropionic acid (Stavd- 
ingeu, lv LEVER, and Kobeu), A., 
i. 587. 

C J1 :1 0 18 N ( acetyl derivative of the 
product from nitration of cellulose 
(Crane and Joyce), A., i, 364. 

C.«H 1# 0«N 4 SNa, from l-ainino-2- 
iiaph thol-4 -sul phonic acid, phenyl- 
hydrazine and sodium hydrogen 
sulphite (BuciiBUEU and SoNXEX- 
BUJIG), A., i, 145. 

e ii H 2O O 10 , and its acetyl derivative, 
from the potassium derivative ol 
rhein (Oesikule and Km ), A., 


126. . . 

CJl n O : K 2 , from _ 3:5-dimtro~l- 
hydroxybcnzoic acid and pyrene 
(Mor(.enstekn), A., i, 482. 

t\.H 1() 0.,NS, plieuacyl derivative ol 
"compound of CjH.OS., and amlme 
(Kelbrr), A., i, 391. 

C 23 H.^0 4 N._.Br, from hrm'ine(Mos.sLER) ! 

C,ili’,‘,' from action » f f ent 
discharge on benzene (LosAMISCH,, 

C M A H, 4 '6 4 “’from acenaphthmeq™°4 
“ml its derivatives (Kalle l Co 'H 
A., 1, 752. * 
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Substance, C 21 H le O a , from reduction of 
5:12-dihydroxy-ll-phenonaphtlia- 
lenequinone, and its acetyl deriva- 
tive (Voswinckel and de Weerth), 

« A., i, 50. 

C^H.^Ojo, tetra-acctyl derivative of 
’C ie H 14 0 6 obtained in the preparation 
of chloroacetocatechol (Vos- 
winckel), A., i, 43. 

from oxidation of elateric 
a#i(t (Moore), T., 1504 ; P., 215. 

C 24 H w ON 2) from tetramethyldiamino- 
trypheuylmethane-o-carboxylic acid 
(GuYO'raud Haller), A., i, 286. 

C M H M 0 12 Cli from ester C.„H. tt 0 ll | 
(Guthzeit and Hartmann), A., i, 
389. 

An H 3 Q 0 12 Cl 4 , from ester C^H^Ojg 
(Guthzeit and Hartmann), A., i, 
388. 

Co 4 H 30 O 12 Br 4 , from ester C :jQ H 42 Oi 6 
(Guthzeit and Hartmann), A., i, 
388. 

C^HasNgCl, azo-dye from 2: 4-dimethyl- 
pyrrole (Marchlewski and Robel), 
A., i, 206. 

from quinine-0-ethiodide 
and Grignard’s reagent (Freund 
and Mayer), A., i, 132. 

CosH-j 40 4 N. 2 , base from 3:6-diacetyl- 
'amino-9-phenylxantlionium chloride 
(K ehkmann and Dexgi.er), A., i, 
406. 

from acetylacetoue and 
diphenylraethaucdimethyldihydraz- 

iue (v. Braun), A., i, 524. 

C 2 5 H 15 0 4 N 2 C 1 , benzoyl derivative of a 
red acid from methyl 5-chloro- 
anthranilate and nitrosobenzene 
(Freundler), A., i, 446. 

from bignanide sulphate 
and crystal ponceau (Radlbekgek), 
A., i, 760. 

CgsH^OjK,,, from the action of p- 
triazobenzaldehyde on camphoryl-t|/- 
scmicarbazidc (Forster and Jrnu), 
T., 261. 

O^jH ggO 6 NjClII g 2 , from dinitrophenyl- 
pyridinium chloride and ^-amino- 
phenyl mercuriacetate (Keitzen- 
stein and Stamm), A., i, 34$. 

OggH^Oy, from diphen ydnaph t h y 1 - 
allenecarboxylie acid and acetic acid 
(Lapwortii and Vechsler), T., 
47. 

C^H^Og, from action of silent electric 
discharge on ethylene ( Losanitsch ), 
A., i, 1. » 

C 2(j H 13 0 4 N, from anthraquinone-2:3- 
dicarboxylic anhydride, quinaldine 
and zinc chlorid* (Willgerodt and 
Maffezzolt), A^ i, 679. 1 

x’cviu. ii. 


i Substance, C 2e H 19 0 J5 N 4 , from S:5.dinit«- 
4-hydroxy lion zoic acid and diphenyl- 
ene oxide (Morgen stern), A., i, 
482. 

C. 27 H )S O u N 4 , from 3:5-dinitro-4- 
i hydroxybenzoic acid and fluoreue 

I (Moiigrn.stf.rn), A., i, 482. 

Cjj-ILjoQ^, from *2-bcnzoyl-3:4-di- 
metlioxybeuzoic acid (Faltis), A., 
i, 698. " 

C. 2 jH ;!4 , from action of silent electric 
discharge on benzene and hydrogen 
I (Losanitsch), A., i, *2. 

• C s ll l(i 0 2 , from anthmquinone (Kinzi.- 
j n kikieii k Co.), A., i, 752. 

j C'.K i H ls 0 14 X 4 , from 3:5-dinitro-4- 
hydroxylieuzoic a* id and phonauth- 
rene (Mougkxstf.kn), A., i, 
j 483. 

C.jslIooOaNs, from 3-phenylpyrazoiso- 
coumarazonc and phenol (M ion aei.is 
and Leo), A., i, 516. 

! C\ w II. js O b N 4i from oxidation of diauisi- 
j dine (IIeitzensTKIN), A., i, 703. 

I C. 2s lI. i4 0 B N 6 S 2 Na : , > from l-benzcnca/.o- 
| 2-napbthol-6-sul phonic acid, plmnyl- 

I hydrazine, and sodium hydrogen 

sulphite (Bucherer and Sunnkx- 
bukg), A., i, 146. 

C 30 H 40 O] 6 Br 2 , from ester C ;<0 H 4 .,O, fi 
(Guthzeit and Hartmann), A., i, 
388. 

C 30 II 42 O 9 N 8 , from hexamethylonetetra- 
mine and pyrogallol (Grisiike- 

wiTvSCH-Trociiimowsky), A., i, 108. 

C 31 H K N 4 , from benzaldehyde and 

dipbenylmethanediethykliliydrazine 

i (v. Braun), A., i, 525. 

C : «ll-jfiO, 4 N„ from 3:5-dinitro-4- 
hydroxybeuzoic acid and ret ene 
(MoRgensteux), A., i, 482. 

C 3 oH jo ON 4 , from 3-phcnylpyrazoiso- 
coumarazonc and diniethylaniliue 
(Michaelis and Leo), A., i, 516. 

from benzoylation of vi- 
and p-aininobenzoie acid in pyridine, 
and its salts (Heller and Tisch- 
n eh), A., i, 770. 

CViH 3 .>OoN 4 , from benzoylacetone and 
d ip iienyl < i i eti i anediinethy ldihydra- 
zine (v. Braun), A., i, 524. 

C;«Il; t f,O...N 4 , from anisaldehyde and 
dipluiuyltriethancdicthyldihydruziiie 

(v. Braun), A., i, 525. 
j , CAfl» f™>“ I'Cciiy! B-etboxystyryl 
i ketone (Reynolds), A., i, 858. 

! C {4 H ;<s 0 4 X.„ from p-nitrobenzaldehyde 

and sodium camphor (Wootton), 
T., 411. 

C w H 3J 0 3 N 9 S 2 , from bignanide sulphate 
and orange 11 (Radlbekoeii), A., 
i, 760. 
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Substance, C JS H ;11 0 6 N 3 , from beuzoyla- ! 
tion of p- amino phenylacetic acid in , 
pyridine (Heller and Tischnek), 

A., i, 770. . j 

CifiH,.O n CL, from oxypeuccdamn and 
hydrogen" chloride (Herzog and j 
Krohn), A., i, 125. 

CwHjjBi’iMi from lycopene (Villstat- j 
TER aim Esciier), A., i, 331. ' 

CjflHwI,. from carrotene (Willstat- i 
ter and Esohru), A., i, 331. * 1 

(J.iH, 0 O.,N 4 , from oxidation of oximino- . 
triplienylpyirolo (Angelico ami ; 
Labisi), A., i, 427. 

CjfiHojOfiKsH), from p-benzoqninone and 
diaminostilbene (Siecmund), A., i, 
749. 

CWW*r, from brucine and cyano- , 
gen bromide (Mosslbu), A., i, 275. ' 
C^H^OaNaClsUr, from brucine and j 
cyanogen bromide (Mosslkk), A., i, 

cJh^Osj, from “ bromoacetoeellobi- 
''oge ’ ami silver carbonate (Fischer 


and Zempl 6>’), A., i, 718. 

OwH-ftOsj}, from “ bromoacetolactose 
and silver carbonate (Fischer and 
Fischer), A.* i, 716. 

Succinanilide. tfinitro-derivative of 
(Tingle and Burke), A., i, 21- 

Succinic acid, sodium salts of (Mar- 
shall and Rain), T., 10(4 : 1’., 114. 

Succinic acid, (/fbroino-, pyridine salts 
of (Pkeifff.r, Langes burg, ami 

BirencwekO, A., i, 378 . 

Succinic anhydride, rate of hydration of 
(Rivett and Siim, wick), T., 1677 ; 1 •, 


Succinyldiguanide, and its salts (Rack- 
mann), A., i, 896. 

Succinylguaninepropionic acid ( Y arbks- 

fabriken vorm. F. Rayf.uA Co.), A., 
i, 79. 

Succinylphenylimide. >/i-rntro- (Hsci.k 

and Burke A., i, 21. 

Succinylthio ^-toluamide (Mats! i), A., 

i, 667. 

Sucrose Mwmv, '■if*' 1 sugar', forma- 
tion of, in seeds, influence ot potass- 
ium salts on the 'l*E Plaid), A., ii, 
742. 

contraction occurring on the solution 
of, in water (Foi ^i'ET 1 , A.,i, 96 : 
(DftMEi HEid, A., i, 223. 
vapour pressure of aqueous aolutions. 

of (KRAUSKol'Fh A., ii. 68*. 
change of mtation ><f, in pri nce of 
alkaline uranvl solutions (IIkoss- 
mann and Koim.iE.v-ER), A., i, 


223 

influence of salts i-n the rotatory power 
of (Washburn;-, A., i, 300. 


Sucrose, inversion of (Hudson), a., [ 
797 ; ii, 702 ; (Hudson and P-usei’’ 
A., i, 601, 797, 798. 
theory of the inversion of (Meyer- 
A., ii, 403. j 

influence of boric acid on the inversion 
of (Arafuru), A., i, 653. 
fate of, in animals (Mendel and 
Kleiner), A., ii, 974. 
crystals, speed of dissolution at different 
faces of (Gaillarp), A.,ii, yj. 
production of dime from, by means of 
viscosaccharase (Bkyerixck), A., i 
450. 

reactions of (Reichard), A., ii, in; 
detection of, in wines (Rotilenei’^eh 1 
A., ii, 463. 

polarimetric estimation of, in the 
presence of reducing sugars (Lf.mk- 
land), A., ii, 1006. 
separation of lactose, and (Mar- 
oaillah), A., ii, 163. 

SucroBephosphoric acid (Neuberg ami 
Pollak), A., i, 157. 

Sucrosesulphuric acid, barium and calc- 
ium salts of (Nbhkeki; and Pollak), 
A., i, 610. 

Sugar, production of, from amino-acids 
(Kinder and Lusk), A., ii, 227. 
conversion of cellulose into (Ost and 
Wilkening), A., i, 364. 
formation of, from fat, in phloridzin 
diabetes (Lommel), A., ii, 793. 
spontaneous crystallisation of (For- 
quet), A., ii, 193. 
destruction in animal organisms \Van- 
dbvei.de), A., ii, 141. 

I absorption of, in the kidneys (Nishi), 
A., ii, 525. 

| inti ucnce of, on the intestinal membrane 
(Maykkuufek and Stein), A., ii, 


974. 

xidation of, in plant respiration 
(Kostytscheff). A., ii, 740. 

stimation of. volninetrieally (R'Pi 1 
and Lehmans), A., ii, 163. 
stimation of, by reduction of colour- 
ing matters (Wksdek), A„ n» 
1116. , , 
wtimation of, in mine (1 , and ana 
Bohmassssox), A., ii, 163; jH** 
sei.ha'ix’ii and LiM'Iiakd), A., u, 
905. 

mctl io.l of_cstiraating (Asm*- 

■oioriindri'c ’inefiwl J f ff"?!' 1 ® 
(KiiAirj'N"). A., ii. <5, 

A., ii, &'6. | TT 

n blood, estimation of (Bang, liu- 

fhank), a., a, 6SA. in ; I-' 1 '"' 

AKi.fs and K'w.a), A., n, 
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Sugar, estimation of. in the sugar beet, 
influence of optically active non- 
sugar material on the (AndrlIk and 
, Stasek), A., ii, 463. 

Sugar, invert, estimation of, in sugar 
beet (Urban), A., ii* 357. 

Sugars, kineticstudies in the (N Emehek), 
A., i, 95. 

effivt of, on solutions of salts (Glover), 
298. 

the scission of (Lob and Pulver- 
macher), A., i, 95. 
and synthesis of, from formaldehyde 
(Lob and Pulvermacheu), A., 
i, 609. 

enzymic condensation of (Paxtakelli 
and Faure), A., i, 450. 
anilides of, constitution and rautaro- 
lation of (Irvine and McNicoll), 
T., 1449 ; P., 195. 

Sugars, reducing, precipitation of, by 
lead acetate (Pellet), A., ii, 462. 
Sugar beet, estimation of invert-sugar in 
(Urban), A., ii, 357. 

Sugar group, dissociation processes in 
the (Nek), A., i, 711. 

Sugar solutions, fermented, the influence 
of, on the respiration of wheat 
seedlings (Kostytsciieff), A., ii, 
148. 

reactions of (Neuberg), A., ii, 447. 
action of ultra-violet light on (Ber- 
TIIELOT and Gaudechon). A.,ii,813. 
Suginene and its dihydrobromide and 
dihydriodide (Kimura), A., i, 53. 
Sulphides. See under Sulphur. 
2:5-Sulphido-l:2:3-trimethylpyrazole 
and 4-bromo-, and tlieir derivatives 
(MlOHAELisand Lachwitz), A., i,041. 
Sulphinic acids, aromatic, intermolccu- 
lar condensation of (Hilditoh), T., 
2579 ; P., 294. 

Sulphinyldibenzoic acid (2:2 '-dicarb- 
oxydiphenyl sulphoxide), and its 
methyl and ethyl esters (Mayer), A., 
i, 261. 

o-Sulphoanilinodiphenylmethane, 

ainino-^-nitro-, di-/>-amino-, and di-p- 
nitro-, sodium salts of (Straus and 
Bormann), A., i, 282. 
Sulphobenzeneazoace thy dr azide, sodium 
salt of (Dimroth and or Moxt- 
moi.ian), A., i. 899. 

p-Sulphobenzeneazc-n-methoxyphenol, 
sodium salt and benzoate (Kauffmans 
and Fritz), A., i, 377. 
6-Sulpho-j8-naphthol- 1 -azo-^t hydroxy- 
benzoic acid as a new indicator 
(Mullet), A., ii, 995. 

Sulphonyl chlorides % aromatic, electro- 
lytic reduction o£ (Fichte i: and 
Tamm), A., i, 835. 


5-Sulphonyl-l-aldehydo-3-benzoic acid, 

! 2-hydroxy- (Farbexfabkikkx vorm. 
F. Bayer & Co.), A., i, 321. 

4-Sulphophenyl o-lolyl ether, 2-amino-, 
and its barium salt (Fakbexfabrikex 
vorm. F. Bayer L Co.), A., i‘ 374. 

Bz- Sulphoquinolinecarboxylic acids 
(Koincer and Buhler), A., i, 64. 

Sulphosalicylic acid, quinoline salt 
(Prcxier), A., i, 586. 

Sulphoxanthinedi carboxylic acid, and 
its copper salt (Epstein), A., i, 
117. 

Sulphoxides, basic properties and tauto- 
merisni of (Fromm ami Raizisb), A., 
i, 554. 

SulphoxideB, hydroxy-, aromatic (G azua r 
and Smiles), T., 2248 ; P., 253. 

Sulphur, absorption spectra of the vapour 
of, in relation to its molecular com- 
plexity (Graham), A., ii, 1015. 
pseudo-systems of, nomenclature of 
(Kruvt), A., ii, 400. 
boiling-point of (Callendar and 
Moss), A., ii, 28. 

dissociation isotherms of (Puevxer 
and ScHl'i'p), A., ii, 118. 
action of hydrogen on, in the presence 
of another element (Pklabon), A., 
ii, 119. 

slow combustion of (Bodknstein and 
Karo), A., ii, 1051. 
mutual behaviour of tellurium and 
(Jaeger), A., ii, 197. 
the system, nickel and (Hoknkmann), 
A., ii, 1072. 

behaviour of, in the animal organism 
(Konschf.gg), a., ii, 637. 
colloidal, preparation of (v. Wkimakn 
and MalJIsheff), A., ii, 941. 
colloidal and silver sulpliate, velocity 
of the reaction between (Raffo and 
PlERONi), A., ii, 839. 
compounds, colour and absorption 
spectra of (Purvis, Jones, and 
Tasker), T., 2287 ; 1’., 234. 
compounds of, with phosphorus 
(Stock and Rudolph), A., ii, 200; 
(Stock and Hebscovici), A., ii, 
200, 499. 

action of, on magnesium cr/c/cliexyl 
chloride (Mailhe and Murat), A., 
i, 374. 

action, of haloid derivatives of, on 
organomagnesium compounds (Fer- 
rari o and Vinay), A., i, 604. 
elastic, resembling caoutchouc (v. 

Weimarx), A., ii, 496, 603, 
fused, solidification of (Wigand), 
A., ii, 602. 

“insoluble,” solubility of (Wicand), 
A., ii, 1055. 
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Sulphur moiHJchloride, action of hydrogen 
on, under the influence of the elec- 
tric discharge (Bkshon and Four- 
nier), A., ii, 705. 

chloride, action of organo-inaguesiuin 
compounds on (Stuecker), A., i, 

532. 

Thionyl chloride, action of hydrogen 
on, under the influence of the 

electric discharge (Besson *and bigny), A., ii, 497. J( 

Fournier), A., ii, 705. Sulphuric acid, photochemistry of 

action of, (to mercury and mercuric (Ooehn ami Beckf:u}, A., ii. 21S. 

oxide (North), A., ii, 296. ionisation of (Noyes and Stewart'. 

action of magnesium organic com- A., ii, 937. 

pounds on (Stkecker ; Grig- ionisation of, in mixtures of alcohol 

nard and Zorn), A., i, 532. and water (Ehrmann and Biias- 

interaetion of, with phenyl uicr* seiit, A., ii, 603. 

captan (Tasker and Jones), P., absolute, condition of substance? in 

234. (Bbroii's), A., ii, 398; (Obuu 

action of, on benzilic acid (StolU), and Scaxdula), A., ii, 1 035. 

A., i, 737. aud mixtures of, with water, solu- 

Sulphuryl chloride, action of, on bility of gases in (Bohr), A., ii. 

mercury and mercuric oxide 198. 

(North), A., ii, 296. and alcohol, equilibrium in the re. 

Sulphur oxides, per-oxidation of, by action between (Kremaxn), A., 

ultra-violet light. (Bkkthelot and ii, 700. 

llAiHECHoxl, A., ii, 606. ammonium sulphate, and water at 

dioxide, refraction and dispersion of . B0“, the system (van Dour), A., 

(Cl’TH BERT.SON and CuTHliERT- I ii, 698. 

son'. A., i, S5. ; lithium sulphate, and water, at 30', 

electrical purification and conduc- tlie system (van Dop.i 1 ), A., ii. 

tivity of (Carvai.lo), A., ii, 698. 

1026*. action of potassium chlorate on 

absorption of, by caoutchouc and concentrated (Smith), l 5 ., 124. 

bv wool (Kkyciilek), A., ii, ; and ether, physical properties of 
•)■••) I mixtures of (Pound), l 1 ., 341. 


Sulphur : — 

Sulphurous arid, detection and csljjnjt- 
tion of, iu wines (Mathier'i 
ii, 650. 

estimation of (Fouquet). \ •; 

344. •• '* : 

estimation of, in wines (Cazkn ut 
A., ii, 544. " ' 5 

Sulphites, constitution of ap..,- 


the system, chlorine and (S Mil's j 
aud r>E Mooy), A., ii, 1049. 
disappearance of, from wines 
(Hubert), A., ii, 152. 

(Wuxidc, estimation of, in fuming 
sulphuric acid (Vernon), A., ii, 
803. 

Sulphides, inctalli**, action of liquids 
which dissolve sulphur on(Joui>is 
and Schweizer), A., ii. 405. 
organic, action of sulphur and 
ammonia on (Holmmekg), A., i, 
150. 

isonn-ric platinum compounds of 
iTsiHtiiAEKK and SUBBOTIX), 

A.,i, 354. 

Sulphuroui acid, in white wims 
■'ttAUTKELEr.*, A., ii, 734 # 
electrolytic oxidation of, in aqueous i 
solution (Fim’HKK and Del- ; 
mar* el;. A., ii, 603. 
as an etching agent (Hn.rP.tiT and 
Cu J. v e R - 6 LA r K rt ), A., ii, 900. , 

esters of, action uf organo- j 
magnesium compiuuds on 
(Strei’KKh;, A., i, 532. 


and hydrochloric acid, use of 
electrolytic chlorine for the pro- 
duction of (Cop pa DO uo), A., ii, 
197. 

amides of (Kphkaim and (iriiE- 
witscii), A., ii, 19-8. 
detection of, iu wines (Hubert and 
Alba), A., ii, 651. 
estimation of, in pyrites (lli'v- 
B ii Fa tits), A., ii, 545. 
estimation of, gravimetric^ in - 
presence of alkali metals (IvATO 
and NoDA), A., ii, 895. 
estimation of, by the “ benzidine 
proo-ss," in I he presence of 
chromium (v. Knurhe), A., 11 . 


HJ. . u 

utnetric estimation of (JW- 
.hjkis), A., ii, 239. 

1 sulphur dioxide, estimation 
if, iu the gases of sulphur 
‘urn aces (Pellet), A., n, f 


(Leo), A., ii*71. 
fuinUig, cstim/tion 
oxide in (Vernon 


of sulphur tri- 

), A., ii,' 803- 
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Sttipuur ; — 

Sulphates, acid (D’Ans), A., ii, 125 ; 
(D’ANsand F rjtschb), A., ii, 127. 
anhydrous (Calcagni and Max- 
cjini), A., ii, 1064. 
double, influence of substances in 
solution on the erystal-habit of 
(Geriiart), A., ii, 276. 
ethereal, the origin of, in the 
e organism (Sato), A., ii, 58. 
soluble, estimation of sulphur in 
(Allen and Johnston), A., ii, 
650. 

estimation of, as barinm sulphate 
(Ruppin), A., ii, 1108. 
volumetric estimation of, by the 
barium chromate method (Roe- ; 
mer), A., ii, 751. 

Persulphnric acid, synthesis of j 
(D’Ans and Friedrich), A., ii, ! 
706. _ 

dynamics of the decomposition of, ] 
and its salts in aqueous solution j 
(Green and Masson), T., 2083 ; 
P., 231. 

Persnlphatee, influence of, on the 
estimation of hydrogen peroxide 
with permanganate (Friend), P., 
88 . 

Dithionic acid and dithionates, estima- 
tion of (Baubigny), A., ii, 69. 
Dithionates, constitution of (Bau- ! 
bigny), A., ii, 497. 
separation and purification of (Bau- j 
bigny), A., ii, 290. j 

Hyposulphites (Binz and Marx), A., I 
i, 711, 728. . i 

Polythionic acids, analysis of (Caso- 
lari), A., ii, 997. 

Sulphur, detection of small quantities 
of, in inorganic and organic com- 
pounds (Deussen), A., ii, 750. 
apparatus for the estimation of 
(Kleine), A., ii, 749; (Prebss), 
A.,ii, 893. 

estimation of, in iron and steel, appara- 
tus for (Preuss), A., ii, 233, 1109. 
estimation of, in graphite (Cjbulka), 
A., ii, 749. 

in molybdenum, tungsten and their 
iron alloys (Trautmann), A., ii, 
543. 

in pyrites (Huybrechts), A., ii, 
544 ; (Zefetmayr), A., ii, 802, 
in alloys of tungsten, molybdenum^ 
and vanadium with iron (Muller 
and DlETHELM), A., ii, 1110. 
in soluble sulphate^ (Allen and 
Johnston), A., ii, 650. 
in organic substances (Marcusson 
and Dosc§ei<)> A,, ii, 543 ; 
(SCHRELBEK^ A., ii, 894. 


Sulphur, estimation o*f, in coal (Parr, 
Wheeler, and Beiiolzh rimer), A 
ii, 544.' 

used for agriculture, analysis of 
(Collin), A., ii, 543. 

Sulphur auratum, estimation of, in 
rubber (Frank, and Bikknek}, A., ii, 
244. # 

Sulphur compounds, thermochemical 
investigations of (Sventoslavsky) 
A., ii, 187. 

Sulphur organic compounds, spontane- 
ously oxidisable with phosphorescence 
(Dei.Erine), A., i, 612. 

Sulphuric and sulphurous acids. See 
under Sulphur. 

Sun, distribution of the ultimate rays in 
the spectrum of (de Gkamont), A., 
ii, 85. 

Superphosphates. See under Phos- 
phorus. 

Suprarenal gland, cortex of the (Kawa- 
shima), A., ii, 1088. 
behaviour of the chroniafhne substance 
of, in hunger and under influence of 
potassium iodide (Venulet and 
Dmitrowsky), A., ii, 1088. 

Snprarenine. Bee Adrenaline. 

Surface tension, connexion of, with the 
internal pressure and van der Waals’ 
constants a and b (Trauhe), A., ii, 
20 . 

measurement of (Magini), A., ii, 
932. 

and surface energy (Mills and McRae), 
A., ii, 932. 

of aqueous solutions and Laplace’s 
constaut (Lewis), A., ii, 933. 
effect of toxins and anti-toxins on 
(Bkktolini), A., ii, 987. 

Surface tensions of unsaturated organic 
compounds (Getman), A., ii, 832. 

Sweat, occurrence of serine in human 
(Embden and Tachau), A., ii, 981. 

Sylvestrene. Bee d-Carvestrene. 

Synergin, from wheat (Palladin), A., 
i, 760. 

Syntheses, asymmetric, by means of 
enzymes (Rosenthaler), A., i, 
603. 

orgauic, origin of the use of magnesium 
in (Barbik.r), A., ii, 308; (Grig- 
nakd), A., i, 46G. 

Systems, dhperse, theory for obtaining 
t (v. Weimakn), A., ii, 940. 
condensation methods for the pre- 
paration of (v. Weimarn}, A., ii, 
399. 

classification of (v, Weimarn), A., 
ii, 834. 

crystalline, solid solutions as (Wei- 
marn), A., ii, 696. 
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Talc, adsorption by (Rohland), A., ii, 
615. 

Tallow, Japan, unsaponi Gable con- 
stituents of (Matthks and Heintz), 
A., i,'149. , . , . 

Tanacetone {&-thujvne) and its denva- i 
Lives (Thomson*), T., 1502 ; Pf, 177. 
Tannin (Cavazza), A., ii, 233 ; 
(Trunkel), A., i, 704. , 

molecular weight of (Iuin), A., i, 
76*2. . v 4 . 

constitution of (Nierenstein), A., i, 
265. 

discovery of the optical activity of 
(VON LlPl'MANS), A., i, 55. 
action of zinc oxide on (Iuix), A., i, 
331. 

fixing and staining, in plant tissues 
(Vinson), A., ii, 744. 
estimation of, in catechu (van Dorp 
and Ropesbi'RG). A., ii, 167. 
Tannins Nierenstein), A., i, 389. 
Tanning processes (v. Schroeder), 
A., i, 129 ; (Herzog and Rosen- 
berg', A., ii, 934. 

Tantalites, analysis of (Ch esneau). A., 
ii, 161. 

Tantalum, occurrence of, in V estem 
Australia (Simpson), A., ii. 1077. 
atomic weight of iBalkec A., ii, 
962. „ 

anodic behaviour of KtEssNEB), A., 
ii, 927. 

halides of < van Haagf.s), A., u, 619. 
halide bases of Chapin), A., u. 303. 
thallous fluoride (Ephraim and 
Hzymann), A., ii, 3.8. 
sulphide Riltz ami Kircher). A., 
ii, 619. 

Bromotantalum hydroxide, chloride, 
bromide, and iodide (Chapin), A., 
ii. 304. , M 

Tarelaidic acid. See At-hlaidie acid. 
Tartaric acid, inertia of crystallisation 
of. from mother liquors (Carles), 
A., i, 360. 

rotatory poiver of, in the presence of 
ammonium molybdate aud sodium 
phosphate MadkrnV. A., ii, 915. 
estimation of ( Beys), A., ii. 662, <;»8. 
Tartaric acid, aniline antimmiyl salt 
(Yvon), A., i, 163. 
aniline arsenyl salt (Yvon), A., i. 
310. 

molybdenum salts iQi inet), A . i, 
218. 

ethyl ester, rotation of Grosmans . 
A. . ii. 563, , 

if -Tartaric acid, estimation of ( HUNG', 
A , ii, 359. 


/-Tartaric acid, ammonium hydroma, 
salt, preparation of (Kung), A ° j 
651. 

Tartaric acidB, physiological action of 
(Karczag), A., ii, 434. 

Tartar odi-o-, m-, and p-bromoanildes 
(Frank lan i^and Twiss), T., 157 , 
Tartaro^i-o-, m-, and p-chloroanilides 
(Fkankland and Twiss), T., L r >[i. 
Tartramide, the influence of various 
substituents on the optical activity of 
(Fraskland and Twiss) T. fl'i- 
P., 5. ’ ‘ ' 

Tartranilide, s-m-dmitro- (Tingle and 
Burke), A., i, 22. 

Tartrates, rotatory dispersion of coloured 
complex (Gkossmann and Loeh . 
A., ii, 372. 

analysis of (Carles), A., ii, 758. 
Tartronio acid, methyl ester (Filiito 
A., i, 298. 

Tartronodimethylamide (Filippo' A 
i, 298. 

Tautomerism, mechanism of (Tizard' 
T., 125. 

Tea, estimation of caffeine in (Bur. 
mann), A., ii, 468. 

Teeth, chemical investigation of (Gass- 
mann), A., ii, 57. 

Tellurium, atomic weight of (Marcr. 
wald and Foizik), A., ii, 601. 
allotropy of (Couf.N and K kune:: . 
A., ii. 199. 

complexity of (Flint), A., ii, 845. 
colloidal, preparation of ( v. Weimap.n 
aud Maljisheff), A., ii. 941. 
mutual behaviour of sulphur, and 
(Jaeger', A., ii, 497. 
oxide, heat of formation of, and heat 
of combination of, with sodium 
oxide (Mixter;, A., ii, 5S5. 
Tellurium organic compounds 
(Leperer), A., i. 731. 

Tellurium, estimation of, by means of 
silver (Perkins), A., ii, 659. 
Temperature. .See under Thermo- 
chemistry. 

. Tens brio auditor, larva of, origin of the 
brown pigment in the integument ot 
tin- (Gorin er), A., ii. 632. . 
Tennantite, from Binn, Switzerland 
(Prior', ii, 781. 

; Ttphrosia purimrsa, glncoswe 1 J0 >* 
(Clarke and Basepjee), 1., 

P-, 213. 

Terepbthalic acid, dimotitln 1 ^ c>yr 
(Hu pe and Mustek), A., i, 39». 
Terephthalic anhydride (Bither and 

Slade), A., t 33. , 

Ternary syBtem, sodium sulphate • 
ium fluoride-- sod 1 um chloride (9°- 

Tkrh), A*, it. 775^ 
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Ternary systems (Janecke), A., ii, 699. 
critical end-points in (Svrrs), A., ii, 


1050. 

Terpene, monocyclic, synthesis of, from 
/thymol (Henderson and Suther- 
land), T., 1616 ; P., 203. 

Terpenes, chemistry of (Henderson and 
Sutherland), T., 1616; P., 203; 
(Henderson and Pollock), T., 
A 620 ; P., 203. 

syp thesis of the (Perkin), T., 2129; 
P. } 97, 249 ; (Luff and Perkin), 
T.’ 2147 ; P., 249. 

and ethereal oils (Wallach), A.,i, 569. 
and styrenes, heats of combustion of 
(Auwkrs, Roth, and Eisenlohr), 
A., ii, 586. 

Terpene series, syntheses in (Komppa), 
A., i, 51. 

hydrogenation in the (Vavon), A., 
l, 52. 

Terpinene question, the (Walla ch), A., 
i, 569. 

a-Terpinene (Auwers; Semmler and 
SCH08SBEROER), A., i, 53. 

Terpiaeol, in bergamot oil (Ei.ze), A., i, 


Terpinolene, preparation of (Semmler 
and Schossberger), A., i, 53. 

Testicle, ox, occurrence of chlorine in 
(Tota.ni), A., ii, 879. 

Tetany due to ammonia in blood (Jacob- 
son), A., ii, 986. 

Tetra-acetylglucosyringic acid, methyl 
ester (Mauthner), A., i, 677- 

Tetra-acetylglucosepyridininm hydr 
oxide, bromide, and hydrogen ferro* 
cyanide (Fischer and Raskr), A., i, 


503. 

Tetra-acetyl. Se-e also under the parent 
Substance. 

Tetra-alkylammonium series, bases of the, 
the double nitrites of mercury and 


(Ray), P., 172. 

cjo'^'-Tetr&henzoyloxy-2:5-diphenyl- 

pyrazine (Tutin), T., 2515. 

/SfiSS-Tetrawobutylacetoacetic acid, 
ethyl ester (Freylon), A., i, 359. 

2:2:4:4-Tetracarboxydi’cycfo-011-butane- 
l:3-diacetic acid, and its esters 
and metallic salts (Gctiizeit and 
Hartmann), A., i, 388. ■ 

Tetradecamethylenedicarboxylic acid, 

ethyl ester (Bougault), A., i, 297. 
Tetraethylammonium perchlorate (Hof- 
« mann, Roth, IIorold, and Metz- 
ler), A., i, 818. 

ferrichloride (Scholtz), A., i, 96. 
mercuri-iodide (Zipkinj, A., i, 303. 

TetrahydroacenaphthaiMhiophendi* 

carboxylic acid^ dihydroxy- (Hixs- 
jjkkg), At P i, 335, * 


i 

| 


1:2:3:4 Tetrahydroacri&ine, salts and 
derivatives of, and 7-bromo-, and 7;9- 
tfibromo- (Borsche, Schmidt, 
Tiedtke, and Roitsieper), A., i, 
883. 

l:2:3:4-Tetrahydroacridine-5-carboxylic 
acid, and its salts and derivatives, 
and ^7-bromo-, and 7:9-dibromo- 
(Boksche, Schmidt, Tibdtke, and 
Rottsieper), A., i, 883. 
Tetfahydroacridine-6 sulphonic acid 
(Porsche, Schmidt, Tiedtke, and 
llorrsiEPER), A., i,.883. 
Tetrahydroatropaldehyde (Darzens and 
Rost), A., i, 856. 

Tetrahydrow.wbenzdianthrone, acetyl 

derivative of (Potschiwauscheg), 

A., i. -195. 

Tetrahydroberberine, isomeric aramon- 
inm compounds from (Voss and 
Gatjamer), A., i, 415. 
ethyl hydrogen sulphate., ethyl 
anhydro-baso and its derivatives 
(Voss aud Gaiumkk), A., i, 416. 
Tetrahydroberberrubine (Frerichs), 
A., i, 501. 

Tetrahydroellagic acid (Nierexstein), 
A.,i, 623. 

ci's-Tetrahydrofuraa-2:5 dicarboxyldi- 

anilide (Le Sueur and Haas), T. f 
184. 

cis -Tetr ahydrofur an - 2 : 5 - dicarb o x y lie 

acid, its anhydride and ammonium 
salt (Le Sueur and Haas), T., 
183. 

Tetrahydroglyoxaline, 2-imino- {ethyl- 
eneqaaniainc), and its salts (Sciienck), 
A. , i, 100. 

l:9:3:4-Tetrahydronaphthalene, absorp- 
tion spectrum of (Leonard), T., 1246 ; 

P., 143. . . . 

Tetrahydro-tf- naphthoic acid, raenthyt 
ester (Rupe and MUSTEK), A,, l, 
398. 

Tetrahydro-S naphthylamine, action of, 
on the body- temperature and circula- 
tion (Sacharoff), A., ii, 433. 
Tetrahydropapaveroline, physiological 
action of (Laidlaw), A., ii, 797. 

1 :2:3:4-Tetrahydrophenaziae, 1-oximina , 

(Borsche), A., i, 179. 

Tetrahydroquinaldine. See 2-Methyl 

tetrahydroquinolim*. 

Tetrabydroquinazoline-2:4-dione, 3- 

amino- (3 -aininobcnzoylenecarbamvle), 
and*ts derivatives (Kunckp.ll), A., i, 
43S. . . 

Tetrahvdroquinoline, derivatives of 
(Kunckell), A., i, 429, 635; 
(Kunckell and Tiieopold), A., i, 
506. 

ferrichloride (Scholtz), A., i, 97, 
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Tetrahydroquinoiine, 6-bromo-, salts of, 
6-brt>mo-8-amii)o*, and its deriva- 
tives, 6-broiuo-8-nitro- and its 
mtroso-amine, 6:8-tfniitro- and tri- 
broiuo-, liydrobromide (Kunckell), 
A., i, 429. 

tri nitro- (Kuxckell), A., i, 636. 

Tetrahydrosantalene (SkmmlerI A., i, 
181. 

A 1 - and (ra«s-A 2 -Tfltrahydroterephthalio 
acid, dimenthyl ester of (Runs and 
Mrs ter), A., i, 398. 

Tetrahydrothiophen, preparation of, and 
its methiodide (v. 1 )k.ux and Trump- 
lei:), A., i, 275. 

Tetrahydrouric acid, synthesis of 
(Frasklasu), T., 1316; 1\, 171. 

Tetraketo-2-phenyl-tetrahydro-2 1 :3- 
benztriazole (ZlNCKE and Scharff), 
A., i, 141. 

2:42’:4- and 3:4:2 :4' Tetramethoxy- 
benzophenone ( T am hok and Sc it u non ), 
A., i. 559. 

2 6:2 :6 -Tetramethoxybenzophene (v. 
Baeyeh, Aickkmn, Diehl, Hai- 
LKSsLEBEN, Ulld II ESS \ A.. 1, 252. 

1:3 2 :3 1.3:2' 4\ and 1 3 3 :4 Tetra- 
methoxybenzylidenecoumaranones 
(Dumont and Tambur\ A., i, 
579. 

2 :6:2 :6' Tetramethoxydiphenylcarbinol 

'V. Bakykr, Aickklin, Diehl, Hal- 
lkssi.krks, and Ht>s), A„ i, 251. 

m / ( <Vn'Tetramethoxy-2:5-diphenylpyr- 
azine, and its halts (Trns), T., 
2510; I’., 244 ; (Tins and Catos), 
T„ 25:13 ; 245. 

mm'/^'-Tetramethoxy-2:6-diphenylpyr- 
azine and its salts (Tuns), T., 2511 ; 
1’,. 244; Tens and Catos), T., 
2533 ; F., 245. 


5-(4':4"- )Tetramethy \d laminodiphenvi 

methyl- S-.S-iis-y-dimethylamino * 

phenyloxindole (Reitzes stein •„ i 
Breusisg), A., i. 441. ' ‘ l!l 

5-(4 / :4"-}Tetrametliyl(/('aminodipheiivl» 

methylisatin, and its acetyl deriv u i jv 
and chloride (Rwtzexsteis ,, i 
Bn busing), A., i, 440. ‘ artl 

phenylmethyl- 5 -methylisatin, s ,nd n 
sodium salt {Reitzenstfiv Ji 
Breusisg), A., i, 441. ' ‘ * a 

5-(4':4"-)Tetramethyl-Aaminodiphenvl 

methyl-7-methy]isatin(RKiTZE\s'jKrv 
and Breusisg), A., i, 441. 

8-Tetramethyl(^aminodipheaylmethyM 

naphthoic acid, and its barium salt 

(Zsi’eka), A., i, 862. 

Tetramethylif iaminodiphenyl a-naph 

thylmethane (Zsuffa), A., i, s£». 

Tetramethyl -a^/aminohexaiie, ami* j ts 

picrate am] luethiudidn (v n,. 

A., i, 821. •’ 

4':4" / -Tetramethyl^mmino-2"'hydroxy- 

3"'-methoiytriphenylmethane, and its 

hydrochloride (Xuixtim;), A. j 
177. 

Tetramethylammonium jmhlnnLtr 
(Hofmann, Ruth, Huemu.h. and 
Mktzi.ek), A., i, 818. 
tncrcuri-iodidi* (Zii-kin), A., i, 303. 

2 :4:8':5'-Tetramethylazobenzene-2- 

hydraziaesulphonic acid, and its salts 
(TudOEtt ami Wesi-khkami* 1 , A i 
208. 

2:4:5:6-Tetramethyl-l:3:7 9 benztetr- 

azole Bulow and Haas’), A., i 
203. 

Tetramethyl<u/rfobutandione, action of 
, aninumiaou (W EDKKiNDainl Miller', 
A., i, 324. 


Tetramethoxyphenanthrene and its 

1 derate (IVhokr and KkitbeRi;), A., 
i, 424. 

Tetrame thyl- f iaminohenahydrol, action 
of hvpophosphorous acid on (Fosse,, 
A., l* 451. 

Tetramethyl'Vaminobenzhy'irylphog- 
phinoua acid Fos>e), A., i, 451. 
Tetramethyl’/’aminobenzophenone, 

action of ina^m-hitnu oyoluhuxyl hrorn- 
idi* on .Wahl and Meyer;, A., i, 
134. 


Tetramethylf.vc/obutanone, imino-, and 
its plienylhydrazone 1 Wedkki.vh and 
Miller), A., i, 324. 

Tetramethylehryganiline, salts of 
(Fischer and SntMir>n, A., i, 702. 

2:4:2':4'Tetramethyl*l :1 '-dianthra- 
quinoyl (Scholl and I’otsCHL 
watm-hko), A., i, 272. 

2:4:2’:4'-Tetramethyldiphenyl 3:3' and 
5:5'-diphthaloylic acid, and disal- 
>honie, acid of the former (Scholl, 

AESE. Mil HELSoN. aild Glil NEU'ALD;, 


4':4 " Tetramethyl’/ amiao 2' ':3 y " di- 
methoiytriphenylmethane, and its 
hydrochloride NoELHSi;), A., 1 . 177. 

0:9-Tetramethyl’/iaminodiphenylace 
naphthenone, and its salts , Zsuffa}, 
A , i, 862. 

4:4" Tetramethyldiaminodiphenylmeth 
ane, 2:2 -'./i-ii«io- • Ma>* auki.i.i, 

Tuschi and ZamisoMMI, A., i, 831. 


A., i, 264. 

Tetramethyl ferrocyanide, and itsderiva- 
* tives (Hartley), T., 1666, 1725; 

90, 210. 

Tetramethyl ffalaetoaeanilide (Iuvise 
and MrXio *.[.), T., 1454. 

77ef-Tetramethylheptan-5-ol, and lts 
jdieiiyluivthanc (11 Jl-LLUatm RaiEH , 
A., i, 309. 
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•yyet-Tetramethylheptan-5 one (Haller 
" and Bauer), A, i, 300. 

0,855 Tetramethylhexan- 7 -ol, and its 
phenylurethane Haller and Bauer), 
nA., i, 220 . 

3 ^ 55 -Tetramethylhexaii' 7 -one (Haller 
and Bauek), A., i, 220.* 

Tetramethyl mannoseaMlide (Irvine 
and McNicoll), T., 1452. 
Tetrsmethylnaphthalene, absorption 
spectrum of (Homer and Puryis), 
T., 280; P.,5. 

&885-Tetramethylpentan-7-ol, and its 
formyl derivative and phenylurethane 
(Haller and Bauer), A., i, 220. 
fii855-Tetramethylpentan*7-one (Halleii 
and Bauer), A., i, 220. 
2:4:2':4'-Tetramethyl-5:5 / -phthaloyldi- 
phenyl-3-phthaloylic acid (Scholl, 
Liese, Michelson, and Gkunewald), 
A., i, 264. 

Tetramethylthiocarbamide (Billeter), 
A., i, 545. 

Tetramethyluric acid, degradation of 
(Biltz), A., i, 522. 

Tetra-fl-naphthylethane, aud its oxide 
(Schmidlix and Huber), A., i, 833. 
Tetraphenylacetone (Smedley), T., 
1491 ; P„ 149. 

aaeS-Tetraphcnylbutadiene, and its di- 
bromide (Staudinger and Buchwitz), 
A., i, 47. 

£/9e«-Tetrapheuyl-A>-butinen-/3€-diol 

(Duront), A., i, 456. 
l:2:4:5-Tetraphenyl*3:6-dihexylhexa- 
hydro-1 :2:4:5 tetrazine (Rassow and 
Baumann), A., i, 79. 

Te trapbeny 1 digl y colly 1 chlorid c 

(StollE), A., i, 738. 

2 : 2 : 5 : 5 - Tetraphenyl -2:5- dihydrofuran 
(Purdie and Arup), T., 1542 ; P., 199. 
Tetraphenylethane, wo/wchloro-, and 
afl-cftchloro- (Schmidlin and v. 
Escher), A., i, 369. 
afi-dichloTO-, preparation of (Fixkel- 
STEIN), A., i, 469. 

aa5C-TetraphenylAex'a-A a Y e -triene, and 
► its ^rabromide (STAUDINGER and 
Buchwitz), A., i, 47. 

Tetrazens (Hofmann, Hock, and Roth), 
A.fi, 446. 

Tetrazole from azoimide (Dimroth and I 
Fester), A., i, 645. 

Tetrazole, 1-hydroxy- (Palazzo), A., i, 
342. 

Tetraeoles, synthesis of (Dimroth and 
Merzbachkr), A., i, 897. 
Tetrazolylazoacetoaoetic yid, ethyl 
ester, and its phenylhydrazone 
(BOlow), A., i, 81. 
4-Tetrazolylazo-l-ph^iyl-3-iiiethy 1-5- 
pyrazolone (Bulow^ A., i, 84. 


Tkalidruni older, presence of hydro- 
cyanic acid in the (van Itallie), A. 
ii, 534. 

Thallium, ultra-red line spectrum of 
(Paschen), A., ii, 1014. 
relation of, to the alkali metals (Trr- 
ton), A., iij 127. 

and silver, liquid-crystalline phases of 
the monohalides of (STOLTZENBERG 
and Huth), A., ii, 295. 

ThaHium alloys, with mercury, electro- 
chemical investigation of (Richards 
and Wilson), A., ii, 384. 

Thallium salts, toxicity of (Swain and 
Bateman), A., ii, 229. 

Thallium iridichloride and iridochloridc 
(Deucpine), A., ii, 34. 
double fluorides of univalvcnt 
(Ephraim and Hkymanx), A., ii, 
37. 

maugaiiosomanganic, antimony, tan- 
talum and tungsten fluorides 
(Epiiraim and Heymann), A., ii, 37. 
selenate (GlausEr), A., ii, 504. 
zinc sulphate and selenate (Tutton), 
A., ii, 127. 

Thallium, new reaction for (Tana tar and 
Petroff), A., ii, 350. 

Thallium electrode. Sec Electrode 
under Electrochemistry. 
Thalloacetylacetone (Kurowski), A., i, 
361. 

Thebaine, formation of pyrene from 

(Freund), A,, i, 631. 

Thebenine, coustitutiou of (Pschokr), 
A., i, 423. 

Theobromine and caffeine, comparative 
toxicity of (VELEYand Waller), A., 
ii, 986. 

.Theophylline-8-acetic acid and its ethyl 
ester (Farbenfabkiken yokm. F. 
Bayer & Co.), A., i, 79. 

Thermal analysis. See Analysis. 

Thermal expansion. See under Thermo- 
chemistry. 

Thermochemistry - 
Thermochemistry, recent investiga- 
tions in (Richards), A., ii, 19. 
Thermochemical investigations of 
organic compounds (Sventoslav- 
sky), A., ii, 187. 

Thermodynamic chemistry, a simple 
system of (Washburn), A., ii, 391. 
Thermodynamics of the capillary 
. la$er (Barker), A., ii, 106. 

of standard cells (Cohen and 
Kruyt), A., ii, 178. 

Heat capacity of metals and their 
compounds (Schimpff), A. ,ii,l$l. 
conduction of, through rarefied 
gases (Soddy ami Berry), A., ii, 
130. 
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Thermochemistry : — 

Heat of chemical reactions, use of, for 
analysis (Howard), A., ii, 239. 
Thermal expansion of metals, and its 
variation with temperature anil 
pressure (Gruneisen), A., ii, 824. 
pfoperties of solids and liquids 
(Lvssana), A., ii, .589., 
quantities, relationship of (Meyer), 

A., ii, 388. j 

Specific heat, measurement of (Mao- j 
Ni's), A., ii, 262. 

at low ‘temperatures (Xernst, 
Kokef, and Lindemanx ; ; 
Nernst), A., ii, 263 ; (Richards j 
and Jackson), A., ii, 264. 
of gases from explosion experiments 1 
(PlKlt), A., ii, 1031. 
of solid substances and temperature, 
relation between (Magnus and j 
Lindf.mass), A., ii, 580. | 

of metals and its variation with 
temperature and pressure (Urun- 
risen), A., ii, 824. 

of metallic alloys (Safoshsiroff), : 
A., ii, 182. 

of solutions (Magif.\ A., n, 265. 

Heat of coagulation of colloidal solu- 
tions (Doer ixckkiA, A., ii, 269. 

Heat of combustion, measurement of 
(WrepfA, A., ii, 1038. 
of v.nsaturated compounds, relation 
between constitution and (Auwers 
and Kuril!, A., ii, 485. 585. 
of octanes and xvlcnes (Richards 
and Jk>sr*. A., ii, 269. 
of TiTpeiits and styrenes ; Auwers, 
1‘uvh, and Eiskni.ohr .A., ii,&86. 
Heat of hydration Jorissks , A., ii. 

269, , 

Heat of solidification of alloys of lead 
and tin Ma*z»tt»\ A., ii, 690. 

Heat of solution «f metals in a- ids, 
adiabatic dcM ruination of the 
‘Richards and Burgess', A., ii. 
SOI ; Richards. Rowe, and BUR- 
GEE . A., ii, 391. 

Critical temperature. -See under 
Critical. . 

Temperature measurement, optical, ->t 
l*olUlic«.l substance*, . v. \\ artkn- 

i; erg , A., ii, 268. 

of crystallisation of binary mixtures 
Baud and Gay), A., ii, 6*9. 
influence of, *>n vital jimcessn^ 
s Kamt/i. A., ii. 316. 

Calorimeter, determination "f tb« 
water value «>f a (Svknt*»si.av- 
skY), A., ii, 102. 

adiabatic, f-.r uv with the calori- 
metric bomb (Benedict “'id 
HlGRl.NVi, A., ii, 391. 


Thermochemistry 

Calorimeter bomb, friction in «]. , 
(Roeslek), A., ii, 690. 
respiration, control test of (15 k NK 


dict, Riciie, and Em me*. 


1 , 


ii, 511. 

Thermo-element, platinum-rhodium 
(Sosman)* A., ii, 681. 
Thermometer for melting-point deter, 
minations (Bredt), A., ii, 
gas, measurements with (Day. Srw. 
man, and Allen), a., ii* 261 ■ 
(Sosman), A., ii, 681. ’ ’ 

Thermometers as thermo-regulator 
(Glaser), A., ii, 101. 

Thermostat, electrical (Gibson and 
Gibson), A., ii, 260. 
Thermodynamics. See. under Thermo- 
chemistry. 

Thermo-electric properties. See under 
Electrochemistry. 

Thermomagnetic properties of elements 
(du Buis and Honda), A., ii, 4 $ 3 ; 
(Honda), A., ii, 686. 

Thermometers and Thermostats. Sec 
under Thermochemistry. 

Thiazines (Mitsugi, Beysuiiug, and 
Moiilau), A., i, 337. 
S-Thienylphenazothionium. din itro-, 
hydroxide (Barnett and Smiles', T.. 
373. 

Thioacetylpiperidine (Russell), T., 954. 
Thioamides ( Russell), T., 953 ; P., £9. 
Thiobenziminomethyl ether methyl 
hydrogen sulphate (Matsit), A., i, 
695. 

Thiobenzoylpiperidine (Russell, T., 

955. 

Thiocamphorimide, and its metallic sails 
(Oddo and Masnessikk), A., i, 399. 

7 -Thiocarbamatoacetoacetic acid, a- 
cyano-, ethyl ester (Bksary>, A., i, 
j 581. 

Thiocarbamide, transformation of. in 
rabbits, into ethereal sulphates 
(Masuda), A., ii, 637. 
reactions of (Sato), A., Ii, 166. 
Thiocarbamides. action of liydrogen t 
dioxide on (Bakneit', l., 63. 

Thiocarbimidoacetylphenylsemicarb- 

azide (Frericiis and Imiwter-p A. 
i, 191. . . . 

ThiocarbonateB, action of ammonia m 
amines on (Dki kpine and Schumd 

Thiocyanate, a, ,,1 other salt., 
refraction of (I)lXoN and ^ 

T.. 927 ; P., 90. . .. 

in tobaeetf smoke (T.Vrii), A., n, ™. 
Thiocyanic aci-i, M ' d,u “ 

of tervalent totals (Bom»I 0 . 
A., i,*>25, 
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TriiocyRTio-. See under the parent Sub- 

* stance. 

2:2 -Tfciodibenzoic acid (2:2 '-dkarboxy- 
Jiphcnyl sulphide), and its methyl and 

1- thyl esters (Mayer), A., i, 261. 
Taiodiglycollamide-phenyl and -p-tolyl- 

hydrazideB (Frerichs aryl Forster), 
A., i, 192. 

Thiodiphenylamine, bromo- and 
Mr%chloro- (Page and Smiles), T., 
1118, 

G-Thio-2-ethylthiol-5-niethylpyrimidme 

(Wheeler, McFarland, and Storey), 
A., i, 13D. 

Thioglycoll -phenyl and -^-tolylhydra- 
zide (Frerichs and Forster), A., i, 
192. 

rhioglycols, preparation of (Braun), A., 
i, 13. 

“ Thioindigo.” See Bisoxythionaph- 
then. 

) Thiolbenzoic acid, modifications of 
(IIinsberg), A., i, 260. 
derivatives of (Mayer), A., i, 260. 
esterification of, by alcohol (Reid), 
A., i, 481. 

Thiolbenzoic acid, dt-iodo-2-amiuo- 
( Wheeler and Johns), A., i, 382. 
>-Thiol-2:4-dimethylbenzoic acid (Farb- 
WBRKE VOKM. MP.ISTER, LUCIUS, & 
Broking), A., i, 263. 
"hioldimethylerucic acid, hydroxy- 
(Bijrokhardt), A., ii, 799. 
i-Thiol-l:4-diphenyl<ui/fo-oxydihydro- 
triazole, bisulphide, sodium, and 
benzoyl derivatives (Bosch, Rein- 
hardt, and Limpach), A., i, 142. 
i-Thiol-4-ketopenthiophenthiophen-5- 
carboxylic acid, 3-hydroxy-, ethyl 
ester (Apitzsch and Kelber), A., i, 
410. 

!- and 8-Thiolnaphthalene-l-carboxylic 
acids (Farbwerke vorm. Meister, 
Lucius, & Bruning), A., i, 263. 

! Thiol 5-{or 4-)phenyl-4-(or 5-)ethyl- 
glyoxaline (IIildesheimer), A., i, 
891. 

Tiiols, formation and decomposition of 
(Sabatier and Mailhe), A., i, 
536. 

preparation of, from alcohols by cata- 
lysis (Sabatier and Maivhe), A., 
i, 456. 

l-Thiol-p-toluic atid (Farb^'erke vorm. 
Meister, Lucius, k Bruning), A., i, 
263^ 

rhionaphthen, 4-chloro-2-hydroxy- 
(Badisciie Anilin- k Soda-Farrik), 
A., i, 764. • 

rhionaphthenquinone-^-diinethylamino- 

2- anil, and its hydrochloride, and 5- 
and 7-ohloro- (Pumm^rer), 510. 


Thionaphthen quinone- p-phenylamino - 2- 
anil, and its hydrate and hydro- 
chloride (PlIMMKRER), A., i, 511. 
Thioncarbamic acid, propyl ester ( Deli- 
nk e and Schving), A., i, 721. 
Thionyl chloride. See under Sulphur. 
Thiophen, absorption spectrum of 
(PurvisJ, T., 1648 ; P., 201. 
Thiophens, preparation of, by the action 
of ammonium sulphido on aliphatic 
aromatic ketones (Willgerodt and 
Scholtz), A., i, 392. 
Thiophen-2:5-dicarboxylio acid, 3:4-rfi- 
hydroxy-, ethyl and methyl esters 
(Hinsberg), A., i., 335. 

*y Thiophenoylpentane (Freund and 
Fleischer), A., i, 492. 
Thiophosphates. See under Phosphorus. 
Thiosalicylic acid. See o-Thiolbenzoic 
add. 

2- and 6-Thiothymine, and salts of 
(Wheeler, McFarland, and Storey), 
A., i,139. 

Thio-p toluiminomethyl ether methyl 
hydrogen sulphate (Matsui), A., i, 
695. 

Thiour azoles, isomeric (Busch, Rein- 
hardt, and Limpach), A., i, 142. 
Thioxanthone, new syntheses of, and 
its derivatives (Davis and Smiles), 
T., 1296; P., 93, 174; (Smiles}, 
P., 342. 

jwchlorate (Gombkrc and Cone), A., 
i, 871. 

4 -bromo- (Gomberg and Cone), A., i, 
871. 

2-chloro-4-nitro-, and l-chloro-4- 
nitro- (Mayer), A., i, 262. 
hydroxy- (Davis and Smiles), T., 
1296 ; P., 174. 

2:4-tfinitro- (Mayer), A., i, 262. 
Thioxanthone -4 carboxylic acid, and its 
amide and methyl ester (Mayer), A., 
i, 261. 

Thorium (v. Wartenberg), A., ii, 134. 
in the atmosphere (Kurz), A., ii, 476. 
disintegration products of, in the 
atmosphere (Pacini), A., ii, 374. 
amount of, in sedimentary rocks 
(Joly), A., ii, 723, 969. 
radioactivity of halogen and oxy- 
halogcn compounds of (CiiAUDIER 
and Chauvenet), A., ii, 174. 
rate of emission of o- particles from 
(Geiger and Rutherford), A., 

* ii, 917. 

emanation, a- particles expelled from 
the (Geiger and Marsden), A., ii, 
92. 

Thorium salts, preparation of, and puri- 
fication of, by mcaus of the sulphate 
(Koprel and Hqltkamp), A,, ii, 7J7< 
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Thorium chloride, compounds of, mft 
ammonia (CHA.iVF.raT), A., it. 872. 

, derate, hippurate and taste chloro- 
aceUtes (Kahl), A., 1 , 552 
selenate (Wyhoctoff), A., n, 41 j. 
sulphate (llAKKE), A., 11, <«• 

Basic ( 1 1 At'sKlt), A., u, 1075. 
lmat of hydration and venonr pres- 
sure of the hydrates of (hovl'Et.), 

A., ii, 691. ... 

double sulphates and decomposition 
of the normal sulphate by water 
(Rakkf. 1, A., ii, 718. 

Thorium, estimation of, in monazitc 
(Misgave), A., it, 7$; (Meyer and 
Epetek', A., ii, 1=9. . ; 

Thorium- X, new 0 radiation from (Haiis . 

and MEifXF.n), A., ii. 566. ; 

rfi.Threo-«7»-frihydroxyv«lertc 

phenylhvdtazide of (Nt'.Fi, A., t, i 

719. ’ , . 1 

and ( Tbreo oyS-A 'hydronyvaleric 
acids ami their salts and derivatives , 
(Nef), A., i, 713. 

i(.Threo-a5'<fihydroiyvalcrolactone 

(Xf.f 1, A-. i. 713. 

Thrombin (ll»wKLt.\ A., t, .W- 
a ThnjsdicarhoxyUo acid, esters ami | 
amide of, and ammonium salt <d the j 

htter (Thomson). T.. 151*2; l.. lit. | 

Thujene, derivative of (KoSParokf and ; 

sSkwouzoffI A., i. 754. 

Thujone. See Tauacetone. 

Thulium {James). A., ii, 412. 

Thymine, vn-jiaration of (Will- busk, 
M.’Paiilani>, and StoIif.y), A., i. 

sodium, mercuric, silver, and lead 
salts ;MYEf:s\ A., i, 344. 

Thymol, bactericidal value of (Si HMHrt ), 

iodide, estimation of iKlvovf.), A., ii, 
995. , . 

Thymol iS-A.vdrwtjpl-nt^M-*; 1 "- , 

itnptlbn**' 1 it'ir. tAt'tttx '. A..i,3/e. 
Thymomcnthone, titbromo- (Bkvxf.l., 

A., i, 479. ... 5 

Thymomenthonec&rb riylic acid (vari»- j 
NEK, PERK IN', and W.XTSOSl, P-, Mt- j 
o-Thymotic acid and its silver and j 
sodium .alls, methyl and ethyl esters, . 
aii.Ittvoi5omi:ricthyniiiiidesi.''PAU-ixo | 

and pROVEXZAl.l, A., i, 38. j 

o-Thymyloiyacetic acid^Bfii'*- and 1 
Tifffs'kai ". A . i. 3,5 
,,-Thymyl 3 oiyacctic acid ((.villm - 
MIS), A . i. -176. v 

Thyreoglobulin, Oswald x a ., 

Thyroid, telationsliip »*«*"• 

the pititil.IT and the (StMfsox and 
llt.vrEUi, A., i), -128. 


Thyroid, interual secretion of, the (f!\ UI 
son and Woelyel), A., ii, " ' 
fat-splitting and oxidising ferments 


the, and influence of the, on lino 
lytic processes of the blood (Jcsqkt 
schrnko), A., ii, 526. 
estimation l of iodine in tin; ($KinmJ 
A., ii, 62. 

Thyroidectomy, nnd the ammonia 
destroying power of the In crflhun 
son and Jacobson), A., ii, Sflj. 
effect of, on immunity in rabbits 
(Fjeldbtau), A., ii, 526. 
and the resistance of vats to morphine 
poisoning (Olds), A., ii, 797. 

Tiglic aldehyde, action of organm 
magnesium compounds on, and tin 
optic behaviour of the products (A km. 
MASS), A., i, 454. 

Tin, behaviour of lithium toward 
(Masiso and Tamm ANN I, A., ii, 610 
influence of, on the iron-ouibon svster 
(i»OEitENs nnd Plunges), A.,i'i,29f 
electrolytic precipitation of (Pasztok 
A., ii, 459. 

mixed halogen compounds of (Abrek 
A., ii, 133. 

halogenides, additive compounds f. 
and carbonyl compounds (Pfktffe 
Halve kin, Pirns, and Schwab 
kopf), A., i, 352. 

! Tin alloys with antimony, analysis 

i (Mc(\xY\ A., ii, 1993. 

i with lead, constitution and beat eo 
tenlsof (GrF.ltTLHK), A., ii, Pit 
heat of solidification of (Mazzotti 
A., ii, 690- 

with mercury, eleotw-cheiniral invi 
tigation of (Rich Alin* awl Wn-sot 
A., ii, 384. 

Stannic acids, isomerism ol .uf.c 
LEN ni’Konb A., ii, 41. . 

Stannous salts _ behaviour of n 
towards solutions of (Ihjel h 
Keller), A..ii,962. 

’•assjrt^k 

Fmedmaxx. anil Rekaif..A..,v, 

Tin tttr»-ji tolyl 

HAK0T. 

StUSVMASS, and lu-nf- ’ 

Tin, estimation of, in " ll ' ic 
electrolysis (Schema^' 

catimatmji of 
bronze, and othei alloy 1 
MANX and AnNOt-Itl. y b 11 ’ 
estimation of, i« 

(S'lNUHEZl, A., n » ^ ’ • 
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,fin, arsenie and antimony, estimation of, 
by means of potassium femcyanide 
(Palmer), A.„ii, 547. 
separation of, from antimony, by dis- 
f tiilation (Plato), A., ii, 903. 

Tin group, separation of yietals of the 
(Caven), 1 j ., 176. 

Tissue, muscular, of frogs, influence of j 
(^il'ereut substances on the gaseous 1 
exchange of the surviving (Tiiun- ■ 
bIrg), A., ii, 54, 523. 
extracts made at high temperatures, { 
reversed activity of (C ollingwood), 
A., ii, 139. 

Tissues, surviving, formation of carbon j 
dioxide in (Hassskn), A., ii, 55. 
glycolytic processes in the (de Meyei:), i 
A., ii, 631. 

the relationship of diastatic efficiency 
to glycogen content in (MacLean), 
A., ii, 142. 

influence of certain toxins and anti- 
toxin^ on the oxidising and reducing 
capacities of the (Pitini), A., ii, 
631. 

animal, analysis of (Kocn), A., ii, 78 ; 
(Kooh and Mann ; Koch and 
Cakr ; Koch and Upson), A., 
ii, 79. 

manganese in (Bradley), A., ii,979. 
estimation of sodium iodide in 
(Hanzlik), A., ii, 748. 
animal and vegetable, detection of 
peptolytic enzymes in (Abder- 
haldex), A., ii, 666. 

Titanic acid. See under Titanium. 

Titanium (Weiss and Kaiser ; 
Hunter), A., ii, 302. 
spectrum of (Fiebig), A., ii, 170. 
effect of pressure on the arc spectrum 
of (Rossi), A., ii, 368. 
ozo-salts of (Mazzucchelli and 
Pantanelli), A., i, 651. 

Titanium minerals, zireonia and erbia 
from (Hofmann), A., ii, 1073. 

Titanic acid, solution and precipita- 
tion of (BoRNEMANN audSCHIR- 
MEISTER), A., ii, 1073. 
estimation of, iu ilmenite (Roer), 

. A., ii, 78. 

reactions for (Piccard), A., i, 67 • 
(Fenton), A., i«, 241. 
estimation of (Gemmell), A., ii, 550 ; 
(Barxebey and Isiiam), A., ii’ 

ToaS*, immunity of, to their own poison 
(1'iiHNER), A., ii, 1096. 

Tobacco culture, products of nicotine 
m (Schl(esing), A., y, 743. 

Tobacco smoke, cyanogen compounds in 
(T6th), A., ii, I 43 . 
thiocyanates in (Tdra), A., 'ii, l| 5 4 


( Tohjl compounds, Me- 1.) 

Tolane, 4;4'-c(ichloro-, and its di- and 
('.(ra-chlorides, and 3:4:3'-4'- tetra- 
chloro-, (^mchloride (Kenner and 
With am), T., 1960 ; P. : 219. 

Tolualdehyde, triuieric (MasGacrelli 
and Ri.’ssi), A., i, 746. 

m-Tolualaehyde, nitro-«-chloroacetyl- 
amino- (Eixhorn and Guttler), A., i, 
11?. 

p-Tolualdehyde, . action of light on, in 
presence of iodine (Mascarku.i and 
Russi), A., i, 746. 

nitro-aj-chloroacetylamino- (ElXHORX 
and Gottler), A., i, 113. 

p-Tolualdehyde-^bromophenylhydra- 
zoue (Graziaxi), A., i, 778. 

j>Tolualdehyde-/S-naphthylhydrazone 
(I'adoa and Graziani), A., i, 510. 

p Tolualdehyde phenyl-o- and m-tolyl- 
hydrazonea (Padoa and Graziaxi), 
A., i, 135. 

p-Tolualdehyde-l:2:4-, 1:3:5, 1:3:4- and 
1:4:5- , xylylhydrazone (Padoa and 
Graz[axj), A., i, 510, 778. 

w-Toluamide, 6-nitro- (Wheeler and 
Hoffman), A., i, 666. 

Tolufrfbromoresazine (Heiduschka and 
Scheller), A., i, 397. 

Toluene, vapour pressure of (Barker), 
A., ii, 185. 

chlorination of (Cohex, Dawson, 
Blockley, and Woodmansey), T., 
1623; P.,205. 

Toluene, o-bromo-w-nitro- (Wislicenus 
and Fischer), A., i, 621. 
3-iodo-2-nitro-, 2:5-<ft-iodo-6-nitro-, 
and 2:3:6-fr/-iodo- (Wheeler and 
Brautlecht), A., i, 663. 

Toluene, 5-iodo-3-nitro-, 4:5-d£-iodo-3- 
nitro-, and 3:4:6-tri-iodo- (Wheeler 
and Schorrs), A., i, 663. 

2:3-, 2:5-, and 3:5-rfi-iodo-, 3:4:5-Irf- 
iodo-, and2-iodo-3-nitro- (Wheeler 
and Liddi.e), A., i, 18. 
2:3:4:6-(e(raiodo- (Wheei.eu and 
Hoffman), A., i, 663. 
o-nitro-, formation of, from 2 :l-rff- 
nitrotoluene (Kohx), A., i, 660. 
irinitro-, additive compounds of, with 
ary lam in es (Sudborough and 

Beard), T., 773 ; P., 71. 

Toluenes, nitro-, xylenes and toluidines 
freezing mixtures of (Fischer), A., i, 
309. ’ ’ 

^-Tolueneazoacethydrazide (Dimroth 
and de Montmollix), A., i, 899. 

p-Tolueneazodiacetylhydrazine ( Dim- 

ROTii and de Montmollin), A., i, 899. 

4-Tolueneazo- 1: 3 diphenyl-5 -pyrazol- 

one- 2 ' carboxylic acid (Michaelis 
and Leo), A., i, 516. 
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( %olyl compounds, ile=1.) 

3- o-Tolueneazoglutacononic acid, ethyl 
ester, o-tolylhydrazone (llKNKICH, 
K-RicnsxBUua, Naohtigali., Thomas, 
ami Baum), A., i, 901. 

3 ^-Talaeneazoglutacononic acid, ethyl 
ester, yj-tolylhydrazone (Hknrich, 
Reiches burg, Nachtkjall* Thomas, 
and Batjm), A., i, 901. 

57'-TolueneazQ-8-hydroxyquinoliiie. and 
its derivatives (l 1 ox l T., 1341. 

4 Tolaeneazo-5-hydroxytriazole- 1 - 
acetylbenzylidenehydrazide (Cu rti u.s 
and Callan), A., i, 783. 

4- Tolueneazo-5-hydroxytriazoIe-l- 
acetylglycinebenzylidenehydrazide 
(Ci’KTirs and Callan), A., i, 
783. 

/> Tolueneaio-0-naphthylamine (Char- 
mer). A., i, 2S7. 

5V-Tolueneazo-1 o-tolyl-6 pyridazone 3 
carboxylic acid, ethyl ester (Hf.s- 
mch, Reich eshcro/ Nachtioall, 
Thomas, and Balm), A., i, 901. 

1* and 2-y> Toluenesulpbouaminoanthra 
quinonei (Ullmann), A., i, 751. 

^-Tolueneaulphonic acid, 2:5-diphcnyl- 
phenyl ester of (Fighter and 
Walter), A., i, 29. 

^Toluenesulphonmethyl-/) nitroanilide 

(AKITES UESKU.SCHAfT FUR AMLIN* 

Fabkikaiton), A., i, 727. 

Toluene • u • sulphonyl aminobenzene- 
azo 3 naphthol i. Morgan* and Pick 
ahi>», T.. 57. 

p-Toluenesulphonylaziminotoluene 

(l i.lman.v and Cross). A., i. >30. [ 

y-Toluecesulphonyl bromide, and 3- j 
hrorno-, chloride (Zisvkb and j 
Fn* >n NERKr.fr 1 ', A., i, 31.'.. 

p-Toluenisulphonyl chloride 2-nitro-, j 
electrolytic reduction of ; Fhhtku an«l j 
BKRNoi M.i . A., i, 20. 

P Tolueuesulphonylmethyl 3 amino /> 
toluidide (Ullmann and Gross), A., 
i, SsG. 

/'-roluenegulphonylmethyl-3 nitro />- 
toluidide .Ui.lmann and Cross), A., i 
i, 836. 

//-Toluenesulphonylmethyl 3:5 '/initro- 
ji toluidide I.Ui.i.m inn. and Gross), 

Am i. *"‘6. 

^-Toluenesulphonylmethyl 7 > phenylene 
diamine • Akitkn Urseu.m haft fi r 
AmuN'Farkik.mhiN!, A., i/727. 

/j-Toiuenesnlphonylnaphthastyril (Ui.i - 
MANN and UassIRKR., A., i, 201. 

Toluene w-sulphonyl /*-nitroaniline 
(Morgan and Pi* kaki*;, T. . 56. 

/’ Toiueneiulphonyl 3 nitro toluidide 
(Ulema ss and Gross), a., i, 
S8G. 


( Tohjl compounds, j \ 

i>-Toluenesulplionyl-3;5-fU'nitro-«-toln 

idide nitro- (Ulu.am and'cSi) 

A., l, ooO. ' >' 

TolU8ne-»«iilplioayl. ? .ji eo , lraeji • 

amine (Morgan and Pick ah r.) T 

Tolueje.^ii'phonyl^ph^^^;-"'- 

lmide (Mokoas and Pk-kaku) If, 

,»Tolnene»nIphonyltolyl, M -3-4-divni,. 

audits hydrochloride (l’u V4s r,,'; 
Gross), A., i, 886. * * 

w-, and ^-Toluic acid, incntbyl tm im 
of (Cohex and Duulbv), T 1719 

w-Toluic acid, 5-iodo-4-aniino, and its 
ethyl ester (Wheeler and IIoff 
mas). A., i, 666, 

^-Toluic acid, ;>-toIyl ester of (jj As . 
ca KELLI ami Kirssi), A., i, 746.' 

o- and w-Toluidine, absorption Mtecm 

of (Purvis), T. ( 1551. 

o Toluidine, 5-iodo-6-nitro-, and B:8-di- 
ifulo- (WuiiELF.it and BrjuriWHr. 
A., i, 663. 

w-Toluidine, 2-iodo-, and its acetyl 
derivative (Wheeler and Liimir; 
A., i, 18. 

4 iodo-, phenyhhiocarhamide deriva.: 
tivc, 5-iodo-, and 4:5-<7idod»-, and 3 
their acetyl derivatives (Wheelei* 
and SiilOLEs), A., i, 663. 
2:4-</i-iodo-, ami 2:-l:6-tmodo-, and j 
their derivatives (WilF.ELF.l; and ] 
Huffman), A., i, 6G2. 

2:6-/{'-iodo-, and its hydrochloride! 
(Wiikei.er and Bkautusciit), A, 
i, 663. 1 

/>-Toluidine, and its condensation pr.i- 1 
duct with acetaldehyde, absorption 
spectra of (Purvis), t., 644 ; l\, 56. 
3-iodo-, and its hydrochloride, oxalate, 
ami acetyl and benzoyl derivative* 
(Wheeler aud Limui.r), A., i, 17. 
5-iodo 3-nitro- (Wheelek , and 
ScifiH.Esl, A., i, 663. 

3:5-*/Modo-, acetyl derivative of 
(Wheeler and Luiiile), A., i, IS. 

Toluidines, xylenes and nitrotoiuviKs 
freezing mixtures of (Fn iibk\ A., i, 
309. 

.'-Toluidine-5-sulphonic acid, S-cMoro- 
(Bamsclik Amlin- \ Suoa FadrikS 
A., i, 271. 

Toluidinobenzoic acid, : 3;5-f/iUitro- 
(Zintke), A., i, 556. 

r-/*Tolaidino-3:6dimethylphenoia5jne, 

and its derivatives (Buiinsieix), A., i, 

2->-(or w-V/oluoylbenzoic acid. 3:0- 
rf<vh]«ni-3'-(or» 2 '-}bydrosy , and ** 
./ii-hloro-fj'-tor e'^hydrory, its so'l™ 
sail 511.1 its 
(^'Al.,11 ami WKimss), ... 






